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FREE COLOUR
POSTER AVAILABLE
WITH DISK VERSION

;IGHTER
400/800/600 XL
800 XL/1 30 XE
WITH AT LEAST 48K.

BY D.K. MARSHALL
ADAPTED BY NIK SEN

TACULAR FL
ULATION OFT

W S  MOST EXCMN
JET FIGHTER WI

STUNNING 3D COCKPIT VIE
AND DEADLY 3D AIR TO Al

COMBAT

The SUPREME SIMULATION
it leaves the rest at the runway threshold?
SPECTRUM VERSION VOTED
"Simulation of the year 1 9 8 4 "
by CRASH MICRO READERS.

C
OPP*IG O a%
S I t A 0
1 ) .
1 1 0 0

140* Ott
Afa

ATARI
Fighter PiliA E l  2i95
Fighter Pilot D  £9 . 95
SPECTRUM
Tomahawk 4 8 K
Night Gunner 4 8 K
Fighter Pilot 4 8 1 ‹
COMMODORE 64
Speed King Disk 0  E12.95
Speed King Cassette E  E9.95
Fighter Pilot Disk 0  E14.95
Fighter Pilot Cassette E  E l  95
AMSTRAD CPC 464, 884, 6128
Fighter Pilot 0  E 8 9 5
Fighter Pilot Disk 0  E13.95

o  E9.95
•  E6•95
E  E7 95

Cheques payable to Digital Integration Ltd
I enclose a cheque/P.O. tor  T o t a l
Name
Address

Or debit my Access Account No.
1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1
VAT and p. & pi inclusive within UK (Overseas inc. 55p. per cassette)

Pease send

DIGITAL
INTEGRATION

Watchmoor Trade Centre,
Watchmoor Road.

Camberley, Surrey
GU15

Trade and Export
enquiries  welcome.
Lifet ime Guarantee.

Tele Sales
10216) 684959
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Edi tor ia l

NEW MODELS?
Imagine you go the the Motor Show and sec the car of your

dreams the Ferraro Dini GLX Turbo and a few months later read
the Sunday supplements saying 'at your dealer now'. You rush
down, order a metallic blue custom painted model, pay your
money and bring back the brochures knowing that in a few days
time you will be the proud owner of the best car on the block. A
few days later, you hear the purr of an engine outside and look out
to see a superb metallic blue standard family saloon. 'Where's the
turbo?' you cry, 'Ah' says the salesman 'it is not quite ready yet, we
will fit it later if  you bring the car back'. 'What about the quad-
rophonic cassette?' you ask. 'well we could give you one later, but
it has got a radio' says the salesman. And so it goes on. The final
straw comes when the salesman says 'Never mind about this one
though, sir, why not come down the showroom and see the new
super turbo?'.

I f  that story were true you would just tell the salesman what he
could do with his car and go to the Lambrini dealer next door and
get what you want. But suppose it was a computer, you wouldn't
bat an eyelid, would you?

Atari has just announced a 1040ST to be shown at Comdex in
Las Vegas at the end of November, along with 'several other new
ST products' yet at the time of writing you can't even buy the
520ST package in the format promised and advertised. What you
get is GEM/TOS and Logo, that's all. No GEMWrite, no GEM-
Paint, no HOS. They will all come but isn't it just a bit galling to be
reading about a new bigger memory computer when what you
would really like is the rot of software you were promised when
you bought your current machine? Admittedly many of the pro-
blems are outside Atari's control and they are now doing their best
to provide substitute programs but it would have been better for
all concerned if they had allowed the 520ST to become established
before announcing a machine that many people will consider
makes the 520ST 'out of date'.

The reason for such announcements is of course pure hype.
Jack Tramiel needs to show the media men and his competitors
that Atari is way ahead in all fields of personal computing and
today's way is to announce something NEW. These products are
not for the likes of you and me but for the publicity. Maybe one
day they will be available but in the meantime let's hope Atari get
down to establishing the 520ST as the computer of today by get-
ting thc software out and selling the machine in sufficient quan-
tities to encourage the software houses to complete and release
their packages.

ANOTHER YEAR
This issue marks the start of a new year and we wish all our

readers success and prosperity in the coming year. 1986 is going
to be one of the most exciting years for Atari so far as many users
take the exciting step into 16-bits and many others explore new
things on their 8-bit machines. The price of the 130XE and the
1050 disk drive is now lower than ever. Many new users will
appear and many more will buy their first disk drive. I hope all of
you find that PAGE 6 features something to interest you over the
next six issues. Even if you are out of work and can't afford all the
latest software you can still get immense fulfilment from your
Atari by learning to program or by typing in the programs from
PAGE 6 which are practically free.

Even though we may criticise from time to time, we still
support Atari 100! in  both the 16-bit and 8-bit fields. Believe it or
not the success of the ST will determine the ongoing success of the
130XE as software houses recognise that Atari will be the name to
support in 1986.

Enjoy PAGE 6 in '86. Enjoy Atari!
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ATARI  GRAPHICS

Graf-Stix

Self-adhesive control graphics
for the 600/ 800X L

Free yourself  from your reference manual

You know the problem, typing in a lis ting from any
magazine or book. You are suddenly faced with line
after l ine  o f  -
S p e c i a l "  
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c t e r s  
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shown on the keyboard, and that means searching
through y ou r  reference manua l ju s t  t o  ty pe a
program in. Well ! now you can forget that problem
with G r af - St ix  controlled graphical character fixed
to the front o f  each indiv idual key. You can fi nd
those "Spec ial"  characters instantly . And they are
really easy to fix.

Send Cheque/PO for E4.95 inc VAT and P&P to:

Selectavideo Computers
5 Bel mont Road,  Astley Br idge,

Bol ton 8 1 1  7 AF

Al lo w  1 4  da ys for d e live ry

presents
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•  B a n k r o l l  Ta b le
•  X L  & XE compatible. T r a d e  E nqui r i e s  w e l c om e

PRICE E8.99 DISK/  ET .99 CASSETTE, BASIC REQUIRED
ChequesiPO's to, Anvil  Software, 258 High St. Gt.  Wakoring, E !age

COMPUTE-A-WIN - MKI I
- By Popul ar  Demand - now also on DI S K -

- now includes 'Horses for  Courses'
2 COMPLETE PROGRAMS FOR THE  PRI CE OF I

Prog. A - FLAT RACI NG
Prog. B - N / HUNT RACI NG

Each program covers all tracks in England & Scotland
Each self contained program allows choice of

1. QUI CK selection - using any daily newspaper (no racing
knowledge required)

2 SPECI ALI ST selection - using informat ion given in a popular
'Racing' paper e.g. past form, weight carried, state of  track,

trainer/jockey ratings, speed ratings, draw posit ion etc.
CASSETTE £ 6 . 9 5  1 400/600/SOO
DISK: - £ 9 . 9 5  X l . . / 1 3 0 X E  32K Required

L O W M A C  S O FTWARE
1, MOORE AVENUE - DUNSTAN -GATESHEAD NEl  I 9UE



NEW ATARI
RECORDER

Rumours that Atari are leaving thc
8-bit field are "  definitely not true"
according to Les Player of Atari UK.
rhe company remain fully committed
to the the 8-bit machines and to
demonstrate that committment have
released a new program recorder for
the 800XL/130XE. The new unit is
the first peripheral not to require a
seperate power pack as it draws power
from the  Serial I / O  port o f  the
computer.

Any owners who are looking for a
replacement for the 1010 should con-
tact their dealer now for price and
availability.

SLOW WORD
PROCESSORS PAY
MORE!

I f  you have been deliberating over'
Superscript (reviewed in issue 17) you
may have waited too long! Our review
praised the program highly and now
the program h a s been so ld  t o
MicroPro who produce the world
famous Wordstar. They evidently were
impressed by Superscript's capabilities
and will now market i t  in the U.K.
under the banner 'from the makers of
Wordstar'. Trouble is the price has
gone up to 09.95 but it is still a pro-
gram well worth considering even
though equivalent imported American
word processors are cheaper.

ELEKTRAGLIDE

English Software are very excited
about their new Atari program Elek-
traglide which they claim has 'features
never, repeat never, seen before on a
home computer racing game'. Basically
a futuristic Pole Position i t features
junctions where the track splits in two,
curved and straight tunnels, high
speed 3-1) hazards, perspective scroll-
ing landscapes and steering sensitivity
options.

Atari versions require 48k and cost
£8.95 for cassette or £12.95 on disk.

The screen shots certainly look
impressive.

D IGIT A L  INTEGRATION SUPPORTS ATARI

The U.K. software support for Atari continues with Digital Integration
releasing their first Atari program, Fighter Pilot. Digital Integration was foun-
ded by Dave Marshall and Rod Swift who worked with the Royal Aircraft
Establishment and transferred their skills to producing flight simulations for
micros. They now have four in-house programmers on of whom is a long time
dedicated Atari enthusiast so we can hope to  see more programs for the
Atari in future.

M I D  PRICE TITLES FR OM ARIOLASOFT

Ariolasoft have just released the first in their mid-price series for the Atari. All
titles will retail at £9.95 on disk or f7.95 on cassette. D-Bug is an action strategy
game set inside a computer in which you must discover and fix a fault in your
computer before continuing with an interrupted game. Axis Assassin is an
arcade game of 'kill or be killed' arachnids (spiders) with lots of fast action. To
follow will be Kaiser which is a simulation in which you control a small German
province with the political ambition of becoming Kaiser of Germany.
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Ir -ad I t t a  fi l l

FREE POSTERS A N D  A  N E W ADVENTURE
SYSTEM

Level 9 have recently released their latest graphic adventure for the Atari and
to celebrate are offering FREE posters to anyone who sends a I.ARGE stamped
addressed envelope to Level 9, 'The Worm In Paradise Poster', P.O.Box 39,
Weston Super Mare, Avon, BS24 RJR. You don't have to buy the game and the
offer is also open to overseas readers who should enclose International Reply
Coupons.

The adventure is, of course., The Worm In Paradise, the 3rd part in the Silicon
Dream trilogy but the first LEVEL 9 adventure written with their newly
developed Adventure system. This will allow Level 9 to improve their adven-
tures - already of a very high standard - even further. Improved text compres-
sion techniques allow ordinary English text to be compressed to half its size.
Vocabulary is now in excess of 1000 words with an advanced parser which can
understand a range o f commands and i t has multi-tasking. Using separate
routines to handle keyboard input, run the game and draw the pictures the pro-
gram allows players to 'type ahead' whilst the pictures are drawn.

The Worm In Paradise is available now at the usual price of 0.95srrnews
on page 13

PAGE 6 - Issue 19 5
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M O  Air' by
Look out of the window. Its  Christmas and there

should be snow. No? Well create a snow scene on your
screen with SNOWFALL. Sit back and watch as the
snow settles then stop the fall and watch as a thaw
sets in!

Type in and run listing 1 and watch the snow fall. If
you press 'T' the snow will stop and a slow thaw will set
in. I f  you press 'S' it  will start to snow again. Lines
1000- 1100 contain the house and bird table scene and
can be changed to any other scene you wish.

I f  you make the changes shown in Listing 2 you can
watch the effects of a cross wind on the falling snow.
Note that this listing must be added to Listing I, it will
not run on its own.

-
AL 4 0 8  T R A P  4 5 0 : L O C A T E  r t _ c i . e ) - 1 . . r i c x . l i

1 , 1 4 :LO CATE  F L C I , O ) + 1 , F L C I , 1 )
-
1 , Y

CJ 4 1 0  I F  X = 0  A N D  V = 8  T H E N  R E T U R N
1 1  4 3 0  I F  X = 1  T H E N  J = - 1 : G O T O  4 4 0
I F  4 3 5  I F  V = 1  T H E N  J = 1 : G O T O  4 4 0
EV 4 3 6  R E T U R N
CV 4 4 0  F L C I , O ) = F L C I , 0 1 . 1 J : F L C I . 1 1 = F L C I , 1 1
- 2 : P O P  : G O T °  2 0 8
ZK 4 5 0  R E T U R N
KU  S O O  K r - - K : T R A P  5 5 0
OU 5 1 8  L O C A T E  F L C I , 1 1 ) + K . 4 6 , X
BO 5 2 8  I F  X = 0  T H E N  r i C X , 0 ) = F L C I . 8 / * X : G O T O

5 1 0
1
1
1
1

I M  5 3 0  I F  m o L  T H E M  P O P  : G O T O  1 8 0  1 1 1 ; 1 1 1AZ 5 4 0  F L C I , 0 ) = F L t I , 0 ) + K : F L C I , 1 1 = 4 6 : R E T U R

OA 5 5 0  P O P  : G O T °  1 8 0
UN 1 0 0 0  CO LO R I : P L O T  0 , 4 7 : D R A W °  7 5 , 4 7
RH 1 0 1 0  C O LO R  2 : P L O T  1 0 , 2 5 : D R A W T O  2 0 , 2 5

X8 4  R E M  )1  P A G E  6  M A G A Z I N E  -  E N G L A N D  U MO 1 0 2 0  P L O T  1 5 , 2 6 : D R A N T O  1 5 , 4 7

SNOWFALL -  b y  F r e d  K e y

CW 5  R E M
X I  1 0  D I M  F I C 1 4 , 1 ) : G R A P H I C 5  5 + 1 6
NC 1 5  5 E TC O LO R  4 , 0 , 4 : 5 E T C O L O R  0 , 1 1 , 1 4 : S E T C

OLOR 1 , 1 2 , 8 : 5 E T C O L O R  2 , 3 , 8
ME 2 0  G O M I S  1 0 0 8
KG 3 e  G O S UO  2 0 0 0 : F L C = 0 : K = 1
AS 3 5  C O LO R  I : F O R  I = 0  T O  1 4 : F L ( I , 1 ) = F L C I ,

1 1 - 4 7 : N E X T  I
X i  4 0  F O R  I = 0  T O  1 4 : I F  F L ( I , 1 ) ( 8  T H E N  F L (

I , 1 ) = F L E I , 1 1 + 1 : G O T O  1 8 0
YF 58  LOCATE ri ( x ,e) , Im ( x,1) .1 .104
EN 6 8  I F  X = 0  T H E N  8 8
ZJ  7 0  G O S UB 3 0 0 : F L ( I , 1 ) = 0 : F L C I , 0 1 = I N 1 C C R W

D ( 0 ) * 7 1 1 1 + 1 ) : I F  P E E K ( 7 6 4 ) = 4 5  T H E N  F L ( I ,
1 ) =
-
4 7 :
F L
C =
F L
C
+ 1 :
G O
T O  
1
0
0

US 7 5  G O TO  9 8
OF e e  C O L O R  0 : P L O T  F L E I , 0 1 , F L C I , 1 ) : F i C i . 1

) = F L ( I , I ) + 1
OZ 5 0  C O LO R  I : P L O T  F L ( I , 0 ) , F L C I , I )
TJ  1 0 0  N E X T  I : P O K E  7 7 , 0 : I F  F L C = 1 5  T H E N  1 2

A l  1 1 0  G O TO  4 0
CO 1 2 8  P O K E  7 6 4 , 2 5 5 : G O 5 U 8  2 8 0 0
SY 1 4 0  F O R  I = 0  T O  1 4
JW 1 4 5  I F  F L C I , I 1 = 4 7  T H E N  G O S UB 5 0 0
MN 1 5 0  L O C A T E  F L ( I , 8 ) , F L ( I . 1 ) , Z : I F  2 = 0  T H

EN 1 9 0
wK 1 6 8  I F  2 0 1  T H E N  1 0 0
WA 1 7 8  C O LO R  0 : P L O T  F L C I , 0 ) , F L ( I . 1 )
SW 1 7 5  G O 5 UB 4 0 0
GU 1 8 0  F L C I , 1 1 = 0 : F L ( I , 0 ) = I N T ( R N O ( 0 ) * 8 0 ) : G

OTO 2 8 0
BU 1 5 0  F L ( I , I ) = F L C I , 1 ) + 1
LO 200 NEXT I:POKE 77,e:1F PEExt7e4)062

THEN 1 4 0
WO 2 1 0  P O K E  7 6 4 , 2 5 5 : G O T O  3 0
RN' 3 0 0  T R A P  3 5 0 : L O C A T E  F L ( I , 0 )
-
1 , F L ( I , 1 ) . 1 .

1 , 8 : L O C A T E  F L C I , 0 / . 1 , F L C I . 1 ) + 1 , V
Om 3 1 0  I F  X 0 8  A N D  V 0 0  T H E N  R E T U R N
VS 3 2 0  C O LO R  • : P L O T  F L E I , 0 1 , F L C I , 1 1
F L  3 3 8  J = 1 : I F  x = e  T H E N  . 1 7 . - 1
CT 3 4 0  C O LO R  1 : F L C I , 0 ) = F L E I , 0 1 + J : F L ( I , 1 ) =

F L C I , 1 1 + 1 : P O P  : G O T O  / 8

ZN 3 5 0  P L O T  F L C / , 8 ) , F L C I , L ) : R E T O R N  1 / 0 / / )- 0 1
/
# 1
1 . 1

%oast.;
17frfAil!
mliii
111111H
1111111
H M I

CHM

Fred Key

DK 1 0 3 0  CO LO R 3 : J = 7 0 : F O R  I = 1 0  T O  2 0 : P L O T
J , I : D R A W T O  7 5 , I 1 J = J
-
1 . 5 : N E X T  I

I I )  1 0 4 0  F O R  I = 1 5  T O  4 7 : P L O T  6 8 , 1 : D R A W °  7
5 , I : N E X T  I

AB 1 1 0 8  R E T U R N
FA 2 0 0 0  F O R  I = 0  T O  1 4
AO 2 0 1 0  F L C I , 0 ) = I N I C R N D C 0 1 8 0 0 ) : F L C I , 1 ) = I N

T ( R M D ( 0 ) * 4 7 )
D8 2020 LOCATE r i_ c x ,e ) ,FL( i, i) .x :x r  moo

T H EN  2 8 1 0
GM 2 0 3 0  N E X T  I : R E T U R N

'
I

0

1

• m• MMIMMO

CS 1  R E M
11C 2  R E M  U  5 N O w u A l t  2  w i t h  c r o s s  w i n d  111
PD 3  R E M  U  a d d  l i n e s  t o  L i s t i n g  I
CV 4  R E M
YO 5 8  T R A P  B O : L O C A T E  F L C I , 8 ) + 1 , F L ( I , 1 ) + 1 ,

FO 6 0  I F  Z = 0  T H E N  8 0
TO 7 0  G O 5 U 0  3 8 8 : F 1 ( 1 , 1 ) = 0 : I F  P E E K 1 7 6 4 ) = 4 5

THEN F L C I , 1 1 = - 4 7 : F L C = F L C 1 . 1 : G O T O  1 0 0
KT 7 5  Y = I N T ( R N D ( 0 ) * 4 6 ) : X = I N T E R N D ( 8 ) * 7 6 1 : Z

= I N I C R N D ( 0 ) 8 3 . 1 2 : 0 8  Z  G O T °  7 6 , 7 7 , 7 6
TL 7 6  F L C I , 0 / = N : F L ( I , 1 ) = 0 : G O T O  9 0
J T 7 7  F L C I , 0 1 = 0 : F L ( I , 1 ) = Y : G O T O  / 0
PW 8 0  CO LO R 0 : P L O T  F L C I , 0 1 , F L ( I , 1 ) : F L ( I , 0

OS 5 0  T R A P  7 5 : C O L O R  1 : P L O T  1 9 1 . ( 1 . 8 ) , F L E I . 1
) = F L I E T , 8 )
.
. . 1 : F L C I ,
1 ) = F L C I ,
1 ) 4
.
1

MN 1 5 0  T R A P  1 5 0 : L O C A T E  F L ( I , 0 ) , F L ( I , 1 ) , Z :
I F  1 = 0  T H E N  1 5 0

XF 380 TRAP 350:LOCAT( r L ( i , e ) , F L c x , 1 ) . 1 .
X : LO CATE  F L C I , 0 ) + 2 , F L C I , 1 )
4
1 , V

F J  3 2 0  J = 1 : I F  X = 0  T H E N  J = - 1
VU 330 COLOR 0:PLOT ricx,e),FLCIE./2
TU 3 4 0  CO LO R 1 : F L C I , 0 ) = F 1 C I , 0 1 + 1 + J : F L C I , 1

1 = F L ( I , 1 ) + 1 : P O p  : G O T °  9 0
7 J  3 5 0  R E T U R N
F 0  4 4 0  F L ( I , O ) = F L ( I , O ) . J : F L I Z . 1 1 = F L C I , 1 1
- 1 0 : P O P  ; G O T °  2 0 0
BA 5 4 0  F L ( I , 8 ) = F L ( I . 0 ) + K : F L C I . 1 1 = 1 7 : R E T U R
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DIRECT AMERICAN IMPORTS FROM OUR U.S.A. BRANCH
PLUS

BULLETIN BOARD WITH PUBLIC DOMAIN DOWNLOAD SOFTWARE

Ring us last &
check our prices

Out o f  offi ce hours,
check our bulletin board

for latest imports direct
from our U SA  branch

All dedicated
magazines in stock

* Page 6
* Atari User
* Antic
* Analog

* Full XL range
* 130 XE's
* 5 2 0  ST 's
* Epson printers
* Interfaces *  Modems

Full supporting peripherals
Full service support etc

If it's available,
we have it  !!!

* Arcade
* Adventures
* Educational
* Utilities

All latest titles

33.ORMSKIRK ROAD
PRESTON
LANCASHIRE
PR1 2 0 P
TEL: ( 0772)  21474

MAIL ORDER ( 0 7 7 2 )  27236  10: 00am  -  6:00pm
BULLETIN BOARD • • ( 0 7 7 2 )  27236  6 : 0 0 p m  -  9: 00am

Seasons Greetings t o  all our customers
VISA & ACCESS WELCOME
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For those of you who enjoy more sedate or traditional
games or who would like a good family game for up to four
players, here is THE CHASE.

The game is based on the popular board game orLudo' and
each player has four counters of one colour and must release
them from 'Base' onto the starting square of their own colour.
The counters are then moved around the play area to arrive at
'Home' (Headquarters). The first player to move all his coun-
ters into Headquarters is the winner. As with Ludo, if you
land on a square which is already occupied by an opponent,
you capture that square and your opponent's counter must be
returned to Base. The game differs from Ludo in that only
one counter can occupy any square so that if you are unlucky
enough to land on a square already occupied by one of your
own counters, you will capture your own counter thus
returning it to Base.

More detailed instructions are included in the program
and prompts are shown on screen throughout the game. No
joysticks are required.

E l  1  R E M
ZC 2  R E M  * *
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N I G E L  L L E W E L L Y N
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46-11*

ZX 6  R E M  * *  P A G E  6  M A G A Z I N E  -  E N G L A N D  * *EO 7  R E MNM 8  R E M8 J  1 0  O P E N  1 1 1 , 4 , 0 , " K :BE 2 0  P O K E  5 5 9 , 0 : 6 0 5 0 6  1 0 0 0 : G O S U 8  8 0 0 : P O KE 5 5 9 , 3 4Ox 3 0  G O S U B  8 0 0ZP 4 0  P L = - 1
EV 4 9  R E M  C H O O S E  P L A Y E R
WG 5 0  P L = P L * 1 : I F  P L ) P L A Y E R S  T H E M  P L = 0
AO 5 1  F = P L 4 - 1 : P O S I T I O N  3 . 0 : 0 N  F  G O T O  5 2 , 5 3

, 5 4 , 5 5
XX 5 2  ?  1 1 6 ; "  b l u e  t o  l a  “ : G O T O  5 6
CX 5 4  7  u 6 ; "  r e d  t o  p l a y  " : G O T O  5 6
MA 5 4  ?  U 6 : • • W H I T E  T O  P L A V G O T O  5 6
B I  5 5  ?  : M r
RO 5 6  P O S I T I O N  9 , 2 0 : ?  l i b : "  P R E S S

TO R O L L  D I C E  " : C O L O R  8 : P L O
I  1 2 , 2 3 : P O K E  5 3 2 4 8 , 0

WV 5 7  F O R  1 = 1  T O  3 : S O U N D  0 , 6 3 , 1 0 , 8 : P O S I T I
ON 1 , 2 0 : 7  U 6 ; “  " : F O R  0 = 1  T O  5 0 : N E X
I
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- 1  U 6 ; " " : P O K E  5 3 2 4 8 , 1 4 4
SO 6 9
1  
R E
M  
n n l
I s T
a i M
M
-
W W
4 1 .
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ou 7 0  D I C E = I N T C R O D ( 0 ) * 6 ) + 1 : D I C E I = D I C E
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by Nigel Llewellyn
J Z 7 3  C O L O R  N : P L O T  1 2 , 2 3 : S O U N D  0 , 0 , 9 , 0
OT 7 4  F O R  X = 0  T O  2 : N E X T  X : N E X T  D
PU 7 5  C O L O R  D I C E + 3 2 : P L O T  1 2 , 2 3 : P O K E  7 7 , 0 ;

POKE 7 6 4 , 2 5 5
I T  V I  R E M
MJ 1 0 0  I F  D I C E = 6  A N D  B A S E ( F T 4 H O M E C F ) = 4  T H

EN G O T O  5 0 0
Qv 1 0 2  I F  D I C E = 6  A N D  8 4 5 E ( f ) > 0  T H E N  G O TO

1 1 5
CO 1 0 5  I F  Ba s E c i r nti om e c r )(4  THEN GOTO 1 5 8
AT 1 1 0  P O S I T I O N  8 , 2 0 :
7  1 1 6 ; ”  
s o r r y  
n o  
c o u n

t e r S  t o  m o v e “ ; F O R  Co=0  T O  5 0 0 : N E
MT D : G O I O  5 0 '

TO 1 1 5  P O S I T I O N  0 , 2 0 : '
)  U 6 : "  
M M C g O O  
M

ye o r

BE G I N  T U R N

t o  r e l e a s e  C o u n t e r

MOVE C O U N T E R

. 4

CHECK F O R  D I R E C T I O N

t o  M O

G I  1 2 0  G E T  U 1 , K
CS 1 2 5  I F  K = 7 7  A N D  B A S E ( F ) < 4  T H E N  G O TO  1 5

ww 1 3 0  I F  K = 8 2  A N D  B A S E C F ) ) 0  T H E N  G O TO  5 0
0

MX 1 3 5  G O T O  1 2 0
UV 1 4 /  R E M
WV 1 5 0  P O S I T I O N  8 , 2 0 :
1
'  U 6 ; "  
W H I C H  
C O O N T
E

R D O  Y O U  W A N T  T O  M O V E  -
HG 1 5 5  G E T  I S I , K
WI  1 6 0  I F  K < 4 9  O R  1 0 5 2  T H E N  G O T O  1 5 5
ON 1 6 5  E = K
-
4 8 : T = ( P L
U 4 ) + E

P J  1 7 0  I F  A c ( T ) 0 1  T H E N  G O T O  1 5 5
MO 1 7 2  P O S I T I O N  0 , 2 0 :
7  1 2 6 ; "
RC 1 7 5  O N  D I R C T )  G O T O  1 8 0 , 1 8 5 , 1 9 0 , 1 9 5
I I )  1 8 0  Z e T ) = P E E K C C P C T ) + 1 1 : P O K E  C P C I 3 , C L I T

l : C P ( T ) = C P C I ) + 1 : G O T O  2 8 0
OE 1 8 5  Z ( I ) = P E E K C C P C T )
-
I ) : P O K E  
C P C T ) , C L C
T

) : C P C T ) = C P C T )
-
1 : G O T O  
2 0 0

PJ 1 9 8  Z C T ) = P E E K ( C P C T )
-
2 0 ) : P O K E  
C P C I ) , C L C

I ) : C P C T ) = C P C T )
-
2 0 : G O T O  
2 0 0

ZV  1 9 5  Z C T ) = P E E K C C P C I ) . 2 0 ) : P O K E  c p c T )
o
c L (

1 ) : C P C T ) = C P ( I ) + 2 0
LO Z O O  P O K E  C P ( I ) , C C C T ) : C L C T ) = Z C T )
NT 2 0 5  I F  Z ( I ) = 1 3  A N D  D I C E ) 1  T H E N  G O TO  3 2

UO 2 1 8  I F  Z C T ) = 1 3  T H E N  G O T O  6 0 0
FT 2 4 /  R E M
MA 2 5 8  I F  C P ( T ) = T L + 4 7  O R  C P C I T = T L + 1 6 1  O R

r P C T ) = T L . 1 7 1  T H E N  D I R ( I ) = 1
OE 2 5 5  I F  C P C T ) = I L + 2 4 7  O R  C P C T ) = I L + 3 7 1  O R

C P C I ) = I L f 2 5 7  T H E M  D I R C I T = 2
RN 2 6 0  I F  C P C T ) = T L + 1 6 7  O R  C O C T ) = T L + 2 4 1  O P

C P ( T ) = T L + 3 6 7  T H E N  D I R C T 3 = 3
KT 2 6 5  I F  C P C I T = T L 4 5 1  O R  C P ( T ) = T 1 . 1 7 7  O R



C P C T ) = T I A - 2 5 1  T H E N  D I R C T ) = 4
MT 2 7 0  O N  P L . 1  G O TO  2 8 0 , 2 9 0 , 3 0 0 , 3 1 0
ZX  z a o  I F  C P C T ) = T i
4
2 0 3  T H E N  
D I R C T 2 =
1

FO 2 8 3  I F  C P C T 1 = 1 L
-
9 2 4 3  T H E N  
D I R C T ) =
3

PM 2 8 6  G O TO  3 5 0
DX 2 9 0  I F  C P C T ) = T i 4 - 2 1 . 5  T H E N  D I R ( T ) = 2
JU 2 9 3  I F  C P ( T ) = T L 4 . 1 7 5  T H E N  D I R ( T ) = 4
PO 2 9 6  G O T O  3 5 0
U0  3 8 0  I F  C P ( T ) = T L . 8 1  T H E N  D I R C T ) = 4
PM 3 0 3  I F  C P C I ) = T i 4
-
8 7  T H E N  
D I R C T ) =
1

OH 3 0 6  G O TO  3 5 0
I J  3 1 0  I F  C P ( 1
-
3 = 1 1 _
4
' 3 2 1  
T H E N  
D I R C
T ) = 3

CH 3 1 3  I F  C P C T I = T L . 3 3 1  T H E N  D I R C T ) = 2
OW 3 1 5  G O TO  3 5 0
EE 3 2 0  O N  P L .
-
1  G O T O  
3 2 5 , 3 3
0 , 3 3 5 ,
3 4 0

KA 3 2 5  D I R C T ) = 2 : G O T O  3 5 0
JO 3 3 0  D I R C T ) = 1 : G O 1 O  3 5 0
KO 3 3 5  D I R C T ) = 3 : G O T O  3 5 8
TX 3 4 0  D I R C T ) = 4
CO 4 4 1  R E M REM C H E C K  F O R  N E X T  M O V E
RP 3 5 0  S O U N D  2 , 1 0 0 , 1 , 1 0 : S O U N D  2 , 0 , 0 , 0 : F O R

D = 0  T O  1 0 0 : N E X T  D
DR 3 5 5  D I C E = D I C E
-
I : I F  
D I C E ) 0  
T H E N  
G O T
O  
1
7

5
UN 3 9 1  R E M
UM 4 0 0  F O R  I = 1  T O  1 6
KU 4 0 5  I F  Z C T ) = C C E I 1  T H E M  P O P  : G O T O  4 2 5
FM 4 1 0  N E X T  I
KW 4 1 5  I F  D I C E I = 6  T H E N  G O TO  5 6
OX 4 2 0  G O TO  5 0
FE  4 2 5  P O K E  B P C I ) , C C C I ) : C L C T ) = C L C I ) : D I R C I

) = D I R I C I )
LK 4 3 8  8 = I N I C l / 4 . 2 2 + 1 : B A S E ( 0 ) = B A S E C 8 ) + 1 : 4

C C I ) = 8
0 0  4 3 5  G O T O  4 1 5
JP 4 9 9  R E M
NL 5 0 0  P O S I T I O N  8 , 2 0 : ?  1 * 6 ; "

WHAT H A V E  I  L A N D E D  O N

RE LE AS E  A  C O U N T E R

DO Y O U  W A N T  T O  R E L E A S E
WHI CH C O U N T E R

HA 5 0 5  G E T  U I , K
UD 5 1 0  I F  O C( 4 1  O R  1 0 5 2  T H E N  G O TO  5 0 5
OH 5 1 5  E = K - 4 8 : T = C P L * 4 ) + E
VN 5 2 8  I F  P E E K C 0 P C T ) 1 = 8  T H E N  G O TO  5 0 5
UJ 5 2 5  X X = P ( E K C S P C I ) )
AR 5 3 0  P O K E  O P C T ) , 0 : P O K E  S P ( T ) , C C C T ) : C P C T

) = S P C T ) : B A S E C F ) = B A S E ( F )
-
1

J Z  5 3 5  A C C T ) = 1
VA 5 4 0  I F  T C 5  T H E N  C L C T ) = 2 0 4
SW 5 4 5  I F  T ) 4  A N D  T C 9  T H E N  C L C I ) = 7 5
TR 5 5 0  I F  T ) 8  A N D  T ( 1 3  T H E N  C L C T ) = 1 2
ZZ  5 5 5  I F  " 0 1 2  T H E N  C L C T ) = 1 4 0
P L 5 5 9  R E M
UZ 5 6 0  F O R  1 = 1  T O  1 6
RC 5 6 5  I F  X X = C C C I )  T H E N  P O P  : G O T °  5 0 0
GJ 5 7 0  N E X T  I
5 1  5 7 5  G O T O  5 1
MD 5 8 0  P O K E  8 P C I ) , C C C I ) : A C C I ) = 0 : D I R C I ) = D I

R I  C I )
LJ  5 0 5  0 = I N I C l / 4 . 2 )
-
4 1 : B A S E C 8 ) = 6 A S E
( B )
4 .
1

5N 5 9 8  G O T O  5 7 5
WY 5 9 9  RE M CLE LLCUMMMAUAZI MMAAMLi a
RM 6 0 8  F O R  H = 5 0  T O  0  S T E P  -
2ZO 6 8 5  S O U N D  0 , H , 1 0 , 1 8
US 6 1 0  P O K E  T L . 2 0 9 , C C C T )
EX 6 1 5  F O R  J = 8  T O  H / 2 : N E X T  J
AZ 6 2 0  P O K E  T i .
-
2 0 / , 1 3
E l  6 2 5  F O R  J = 8  T O  H / 2 : N E X T  J
RZ 6 3 8  N E X T  H : S O U N D  0 , 0 , 0 , 0 : A c C T ) = 2
OY 6 3 5  H O M E C F ) = H O M E C F )
4
. 1 : I F  
H O M E C F ) = 4  
T H E

N G O T O  6 5 0
PO 6 4 0  G O T O  4 1 5
NC 6 4 1  R E M  J A I L L I M A J E A : 1 , 1 1 M . „ 1
OX 6 5 0  G R A P H I C S  1 7 : P O K E  1 6 , 6 4 : P O K E  5 3 7 7 4 ,

6 4 : P O K E  7 5 6 , C H S E T : P O K E  7 8 8 , 1 2 : P O K L  7 8 1
, 8 : P O K E  5 3 2 4 8 , 0

TT  6 5 5  F O R  I = 8  T O  2 3
DV 6 6 0  C O L O R  7 : P L O T  0 , I : D R A W T O  1 9 , I : N ( X T

ME 6 6 5  O N  F  G O TO  6 7 0 , 6 7 1 , 6 7 2 , 6 7 3
s Z 6 7 0  P O S I T I O N  3 , 5 : ?  W 6 ; "  B L U E  P L A Y E R  "

CHE CK I F  S T A R T  W A S  O C C U P I E D

SA 9 1 0  ?  U 6 ; "  M  •  •  )  • • •
MA 9 2 8  ?  1 2 6 ; "  • • •
MK 9 2 2  ?  U 4 5 ; "  • a • • • •  . . . . . " "
0 0  9 2 4  ?  1 1 1 6 ;" •
SR 9 2 6  ?  ) 1 1 "  •  1 1 1 1 1 1 -
JU 1 2 8  ?  1 3 6 , 1 " •  f

RA 9 3 2  ?  $ 8 6 ; "
GM 9 3 4  ?  1 * I 6 : "
GO 9 3 6  ?  ) 1 6 ; "
NE 9 3 8  ?  1 8 6 "
LS 9 4 0  ?  1 1 1 6 ;"

DRAW I N  P L A Y  A R E A

:G O TO  6 8 0
WF 6 7 1  P O S I T I O N  4 , 5 : 7  U 6 ; "  R E D  P L A Y E R  " I C

OTO 6 8 0
CJ  6 7 2  P O S I T I O N  3 , 5 : ?  # 6 ; "  W H I T E  P L A Y E R  "

:Got t )  b a e
CF 6 7 3  P O S I T I O N  3 . 5 : ?  * l i b : "  G R E E N  P L A Y E R
CR 6 8 8  P O S I T I O N  8 , 6 : 7  0 6 : : "  I S  "
O I  6 8 1  P O S I T I O N  4 , 7 : ?  U 5 : "  T H E  W I N N E R  "
OF 6 8 5  P O S I T I O N  3 , I 5 : ?  U 6 : "  P R E S S  A N Y  K E Y

" : P O S I T I O N  1 5 , 1 6 : ?  1 * 6 ; "  T O  R U N
E L 6 9 0  X = 1 J 5 R C 1 6 6 4 )
HT 6 9 5  G E T  U 1 , K
UP 7 0 0  R U N
EP 7 9 9  R E M  , . .
i
. , M I L L I V E l j a
1 1 1 1 4 E r w i a

EV 8 0 0  F O R  1 = 5 1 2  T O  7 6 7 : P O K E  P M 8 e I , 8 : N E N T

KE 8 0 5  P O K E  5 5 9 , 4 6 : P O K E  5 3 2 5 6 , 0
I A  0 1 0  P O K E  5 3 2 4 0 , 0 : P O K E  7 0 4 . 5 2
MA 8 1 5  F O R  1 = P / 4 8 + 5 1 2 + 1 0 7  T O  P M 8 4
-
5 1 2 . 1 0 7 + 1

:P O KE  1 , 2 5 5 : N E X T  I
VN 8 2 0  P O K E  5 3 2 7 7 , 3
SD 8 9 9  R E M
I D  9 0 0  ?  0 6 : " R " : P O K E  7 5 6 , C H S E T
HY 9 0 5  P O S I T I O N  0 , 2
MC 9 1 0  ?  1 4 6 ; "    B A S E "
KO 9 1 2  ?  1 1 6 r '  b  C  •  O M .
RU 9 1 4  *  1 1 6 ; "  e  C  m m )  •
YU 9 1 6  ?  M E W '  0  4

1
0
/
.

a I ,

SET V A R I A B L E S

T I T L E  P A G E

N O .

ou 9 3 e  # 6 1
, .  . . r .
. . .
(  
• e •
. . "

• •  _  b
" 121 I  a

" •R BUD • s •
• r  e
-PD 9 4 2  ?  1 3 6 : "  O M O g  " . . . "

L I  1 4 4  P O S I T I O N  7 , 2 3 : ?  1 4 6 : " M n R 3 • 1 "
KA 9 4 6  P O K E  1 : 4 4 . 2 8 , 7
MP 1 4 1  R E M
UN 9 5 0  R E S T O R E  9 9 2
'eV 9 5 5  F O R  I = 1  T O  1 6 : R E A D  A , B , C , D
YD 9 6 8  D I R C I ) = 4 : D I R I ( I ) = D I R C I ) : A C C I ) = 0
D I  9 6 5  C C C I ) = 1 1 1 : 0 P C I ) = T L 4
-
C : S P C I ) = T L + D
GN 9 7 0  N E X T  I
O I  1 7 5  F O R  1 = 1  T O  4
J T / 8 8  B A S E C I ) = 4 : 1 1 0 M E ( I ) = 0
HE 9 0 5  N E X T
ZX  9 9 0  R E T U R N
PO 9 9 2  D A T A  1 , 2 0 6 , 1 2 3 , 1 6 3 , 1 , 2 0 7 , 1 0 3 , 1 6 3 , 1

.2 8 8 , 8 3 , 1 6 3 , 1 , 2 8 1 , 6 3 , 1 6 3
GJ 1 9 4  D A T A  2 , 7 8 , 2 9 5 , 2 5 5 , 2 , 7 9 , 3 1 5 , 2 5 5 , 2 , 0

0 , 3 3 5 , 2 5 5 , 2 , 8 1 , 3 5 5 , 2 5 5
HO 9 1 6  D A T A  4 , 1 4 , 9 3 , 9 1 , 4 , I 5 , 9 4 , 9 1 , 4 , 1 6 , 9 5

, 1 1 , 4 , 1 7 , 1 6 , 9 1
I F  9 1 8  D A T A  3 , 1 4 2 , 3 2 5 , 3 2 7 , 3 , 1 4 3 , 3 2 4 , 3 2 7 , 3

.1 4 4 , 3 2 3 , 3 2 7 , 3 , 1 4 5 , 3 2 2 , 3 2 7
SG 1 9 /  R E M
HW 1 0 0 0  ?  " " : R E S T O R E  1 0 1 0 : F O R  1 = 0  T O  6 3 :

READ A
up' 1 0 8 5  P O K E  1 6 6 4
4
. I , 4 : N E X T  
I

VO 1 8 1 0  D A T A  1 7 3 , 3 6 , 2 , 1 4 1 , 1 9 3 , 6 , 1 7 3 , 3 7
MS 1 0 1 1  D A T A  2 , 1 4 1 , 1 9 4 , 6 , 1 6 0 , 1 0 0 , 1 6 2 , 6
FT 1 0 1 2  D A T A  1 6 9 , 7 , 3 2 , / 2 , 2 2 8 , 2 3 8 , 1 9 2 . 6
NP 1 0 1 3  D A T A  1 7 3 , 1 9 2 , 6 , 1 4 1 , 1 8 , 2 1 2 , 1 4 1
TZ 1 0 1 4  D A T A  2 3 , 2 0 0 , 1 7 4 , 2 5 2 , 2 , 2 3 2 , 2 4 0
MN 1 0 1 5  D A T A  2 3 8 , 1 7 2 , 1 9 3 , 6 , 1 7 4 , 1 9 4 , 6 , 1 6 1
EP 1 0 1 6  D A T A  7 , 3 2 , 9 2 , 2 2 8 , 1 0 4 , / 6 . 2 0 6 , 1 / 7 , 2
OC 1 0 1 7  D A T A  1 7 3 , 1 9 7 , 2 , 1 4 1 , 1 1 2 , 6 , 7 6 , 9 8 , 2 2

a
i x  1 8 2 0  F o R  I = 0  T O  3 1 : R E A D  D : P O K E  1 5 3 6 + 1 ,

D : N E X T
FM 1 0 2 5  D A T A  1 0 4 , 1 0 4 , 1 3 3 , 2 0 4 , 1 8 4 , 1 3 3 , 2 0 3
E L 1 0 2 6  D A T A  1 6 / , 2 2 4 , 1 3 3 , 2 0 6 , 1 6 8 , 8 , 1 3 2
OP 1 0 2 7  D A T A  2 0 5 , 1 6 2 , 4 , 1 7 7 , 2 0 5 , 1 4 5 , 2 8 3  0 0
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TN 1 0 2 8  D A T A  1 3 6 , 2 0 8 , 2 4 8 , 2 3 0 , 2 0 4 , 2 3 0 , 2 0 6
on 1 0 2 9  D A T A  2 8 2 , 2 0 8 , 2 4 2 , 1 6
FT 1 0 5 0  G R A P H I C S  1 7 : P O K E  1 6 , 6 4 : P O K E  5 3 7 7 4

, 6 4 : P O K E  7 1 0 , 1 4 4 : P O K E  7 1 2 , 1 4 4
JW 1 8 5 5  D L = P E E K ( 5 6 0 ) + P E E K C 5 6 1 ) * 2 5 6
AM 1 0 6 0  P O K E  D 1 + 1 1 , 2 : P O K E  D L + 1 4 , 7 : P O K E  D L

+1 7 . 2 : P O K E  D L + 2 0 , 2 : P O K E  D L + 2 2 , 2 : P O K E  D
L + 2 3 , 2

KL 1 0 6 5  P O S I T I O N  7 , 2 : ?  # 6 ; " p a g e  I
-TO 1 8 7 0  P O S I T I O N  1 6 , 6 ; ?  2 2 6 ; " P R E S E N T S "
OU 1 8 7 5  P O S I T I O N  5 , 1 8 : ?  8 6 : " t h e  c h a s e "
EU 1 0 8 0  P O S I T I O N  5 , 1 3 : e  8 6 ; " B Y  N I G E L  L L E M

E LLY N  ( P )  1 9 8 4 " : P o 5 I T I O N  8 . 1 7 : *  # 6 ;
"P R E S S  8  F O R  I N S T R U C T I O N S "

YS 1 8 0 5  P O S I T I O N  7 , 2 0 : e  8 6 ; " H O W  M A N Y  P E o P
LE  W I L L  P L A Y ? "

YX 1 0 9 0  P O S I T I O N  1 2 , 2 2 : ?  2 1 6 ; " P R E S S  K E Y S  1
-  4 "

OM 1 0 9 5  N = U S R ( 1 6 6 4 )
GT L i l a  G E T  # 1 , K
TH 1 1 1 3  I F  K = 7 3  T H E N  G O TO  2 0 0 0
HO 1 1 1 5  I F  K < 4 9  O R  1 0 5 2  T H E N  1 0 9 5
CJ  1 1 2 0  G R A P H I C S  1 7 : P O K E  1 6 , 6 4 : P O K E  5 3 7 7 4

, 6 4 : P O K E  7 8 8 , 1 8 : P O K E  7 0 9 , 5 6 : P O K E  7 1 8 , 1
8 4 : P O K E  7 1 1 , 1 2 8

PD 1 1 2 5  P L A Y E R S = K
-
4 P o 5 I T I O N  
0 , 5 : ?  
2 2 6 ; "
N

UMBER O F  P L A Y E R S  " ; P L A Y E R 5 + 1
TU 1 1 3 0  P O S I T I O N  4 , 1 0 : e  1 2 6 ; '

: P O S I T I O N  2 , 1 5 t e  8 6 ; "
NJ  1 1 4 1  R E M
I B  1 1 5 0  D I M  D I R C 1 6 2 , D I R I ( 1 6 ) , A C C 1 6 1 , 1 3 P C 1 6

3 , C C ( 1 6 ) , C P C 1 6 2 , 5 P C 1 6 3 , Z 2 1 6 ) , C L ( 1 6 )
RR 1 1 5 5  D I M  B A S E ( 4 ) , H O M E C 4 )
HP 1 1 6 8  P O K E  1 0 6 , P E E K C 1 8 6 3
-
1 2 : C H S E T = P E E K (

1 0 6 ) + 4
I U  1 1 6 5  T L = P E E K ( 8 8 ) + P E E K ( 8 9 ) * 2 5 6
RW 1 1 7 0  P M B = P E E K C 1 0 5 ) * 2 5 6 : P O K E  5 4 2 7 9 , P E E K

( 1 0 6 )
5 0  1 1 7 5  N = U S R C 1 5 1 6 , C H S E T * 2 5 6 2
I A  1 1 1 5  F O R  1 = 8  T O  1 4 3 : R E A D  A : P O K E  C H S E T A

2 5 6 + I , A
E T 1 2 0 0  N E X T
AJ 1 2 2 0  R E T U R N
WC 2 0 0 0  G R A P H I C S  0 : P O K E  1 6 , 6 4 : P O K E  5 3 7 7 4 ,

6 4 : P O K E  7 5 2 , 1 : P O K E  7 0 9 , 8 : P O K E  7 1 0 , 1 4 4 :
POKE 7 1 2 , 1 4 4

OZ 2 8 0 2  ?

* * * *  I N I T I A L I S E  * * * *

C O N TI N U E
NA 2 0 1 6  ?  " P t

;?  •
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P LE AS E  W A I T .
s e t t i n .  0 .  b o a r d

P L .  F O U R

S T A R T I N G  T H E  G A M E

THE C H A S E  -  I N S T R U C T I O N S
' : ?  : ?  •  C A U T I O N  ! , :  ' : ?  " T H E S E  I

NS T R U C T I O N S  W O N ' T  B E  A V A I L A B L E "
RU 2 e 0 4  ?  " D U R I N G  T H E  G A M E  A N D  I T  M A Y  B E

WI S E  T O " : ?  " M A K E  A  F E W  N O T E S ! " : ?  : 7  - 1 0
O BJ E CT O F  T H E  G A M E  : FOR E A C H  P L A Y E R "

J J  2 0 0 6  ?  " T O  M O V E  H I S  M E N  O N C E  A R O U N D  l i t • PLAY":? "AREA AND BRING THEM SAFELY
TO H E A D - "

MM 2 0 0 8  ?  " Q U A R T E R S .  I N  T H E  C O U R S E  O F  T H E
G A M E " : ?  " E A C H  P L A Y E R  T R I E S  T O  C A T C H  H

I S "
ZT 2 0 1 8  ?  " O P P O N E N T S  B Y  S E N D I N G  T H E M  B A C K

T O " : ?  " T H E I R  ' H O M E  B A S E S ' . " : ?
AD 2 0 1 2  ?  "  T O  B E G I N  :  ' : ?  " E A C H  P L A Y E R  C H

0 0 5 E S  O N E  C O L O U R . " : ?  : 7  " P L .  O N E  =  8 1 _ 8
•  P L .  T H R E E  =  W H I T E "

I P  2 0 1 4  ?  " P L .  T W O  =  R E D
G R E E N " : ?  : ?  : ?  "

' : G E T  1 2 1 , K
P RE S S  A N Y  K E Y  T O

THE C H A S E  -  I N S T R U C T I O N
' : ?

" P L A Y E R  M U S T  T H R O W  A  6  B E F O R E  H E  C A N "
TK 2 0 1 8  ?  " M O V E  A  M A N  F R O M  ' H O M E  B A S E '  T O

T H E " : ?  " S T A R T I N G  S Q U A R E  O F  H I S  O W N C O
L O U R . "

ZD 2 8 2 0  ?  " E V E R Y  T I M E  A  P L A Y E R  TH R O W S  A  6
NE I 5 " : ?  " E N T I T L E D  T O  A N O T H E R  G O .  T H E
MEN A R E "

EN 2 0 2 2  ?  " M O V E D  A S  M A N Y  S Q U A R E S  A S  S HO W N
O N " : ?  " T H E  D I C E . S O U A R E 5  A R E  C O U N T E D  W

FI E THE R"
I K  2 8 2 4  ?  " T H E N
,  A R E  
E M P T Y  
O R  
O C C U P
I E D . "
: ?

NUE

" :
7  
:
7

N O N  S C R E E N "
A l  2 0 7 0  ?  : ?

TO C A P T U R E  A N  O P P O N E N T : THE RE  A

P RE S S  A N Y  K E Y  T O  C O N T I

THE C H A S E  -  I N S T R U C T I O N
TO C A P T U R E  A N  O P P O N E N T

R E "
GK 2 0 2 6  ?  " T W O  W A Y S  T O  C A P T U R E  A N  O P P O N E N

I  : - " : 7  : ?  " I )  B Y  R E L E A S I N G  A  M A N  F R O M
HOME B A S E "

PIZ 2 0 2 8  ?  " W H E N  A N  O P P O N E N T  I S  O C C U P Y I N G
Y O U R " ; ?  " S T A R T I N G  S Q U A R E . "

UC 2 0 3 0  ?  " 2 2  B Y  L A N D I N G  O N  T H E  S A M E  S O U A
RE 4 5 " : ?  " Y O U R  O P P O N E N T W I T H  T H E  L A S T
MOVE O F " : ?  " Y O U R  G O . "

RY 2 0 3 2  ?  : ?  "
" : G E T  7 1 1 , 1 (

CA 2 0 3 4  ?  " N
: ?  '

MHEEM"
MC 2 0 3 6  ?  " M N E N  A N  O P P O N E N T  I S  C A P T U R E D  H

E I S " : ?  " A U T O M A T I C A L L Y  R E P L A C E D  I N  H I S
' H O M E " : ?  " B A S E . . " : ?

OV 2 0 3 8  "  T O  E N T E R  H E A D - Q U A R T E R S  : " : ?  "
AFTE R E A C H  M A N  H A S  M O V E D  O N C E  A R O U N D " :
? " T H E  P L A Y  A R E A  H E  W I L L  E N T E R  T H E "

FA 2 0 4 0  ?  " F I N I S H I N G  A R E A  O F  H I S  C O L O U R .
T H E " : ?  " A R E A  I S  M A R K E D  W I T H  A R R O W S . " : ?

" TO  E N T E R  ' H O '  P L A Y E R  M U S T  T H R O W  T H E "
WS 2 0 4 2  ?  E X A C T  N U M B E R  O F  M O V E S  O N  T H E  D

I C E . " : ?  " I F  T O O  M A N Y  A R E  TH R O W N  T H E  M A
N W I L L "

JV 2 0 4 4  ?  " M O V E  I N  A N D  O U T  O F  ' H O '  A N D  M O
V E " : ?  " T O W A R D S  T H E  ' F I N I S H I N G  C O R N E R ' .

O NCE "
O2  2 0 4 6  ?  - H E  R E A C H E S  T H E  C O R N E R  H E  W I L L

A G A I N " ; ?  " B E  A L L O W E D  T O  T R Y  A N D  E N T E R

AU 2 0 4 8  ?  : ?  : ?  "
N T I N U E " : G E T  11111,K

EC 2 0 5 0  e  " 8
: e  " I L E U M E C C E 1 : I M I " : 7  " T H E  F

I R 5 T  P L A Y E R  W HO  M O V E S  A L L  H I S "
RW 2 0 5 2  ?  " M E N  I N T O  H E A D - Q U A R T E R S  I S  T H E

W I N N E R . " : ?
AF 2 0 5 4  ?  : e  "

" : ?  " 1  B E  A L E R T  W H E N  Y O U  N O V
E Y O U R  M E N ,  1 "

FL  2 0 5 6  ?  " 1  B E C A U S E  O N L Y  O N E  M A N  C A N  O C C
uP Y  A  1 " : ?  " I  S Q U A R E .  S O  I F  Y O U  L A N D  0
N O N E  O F  I "

ZH 2 0 5 8  ?  " I  Y O U R  O W N  M E N  10E W I L L  B E  S E N T
BACK I " : ?  " I  T O  Y O U R  ' H O M E  B A S E ' .

I
"I N  2 0 6 8  ?  "

0

P RE S S  A N Y  K E Y  T O  C .

THE C H A S E  -  I N S T R U C T I O N

WARNI NG  1 1
.

ALL P R O M P T S  A R E  G I V E

P RE S S  A N Y  K E Y  7 0
RE TURN 1 0  T I T L E  P A G E

T 8 1 , K
120 2 0 0 0  G O TO  1 0 5 8
WF 3 0 5 2  R E M
CO 3 0 5 5  D A T A  0 , 0 , 0 , 2 4 , 2 4 , 0 , 0 , 0
BP 3 0 5 7  D A T A  0 , 6 , 6 , 0 , 0 , 9 6 , 1 6 , 0
ON 3 0 5 /  D A T A  6 , 6 , 8 , 2 4 , 2 4 , 0 , / 6 , 9 6
AF 3 0 6 1  D A T A  0 , 1 8 2 , 1 0 2 . 0 , 0 , 1 8 2 , 1 8 2 , 0
H i  3 0 6 3  D A T A  1 0 2 , 1 8 2 , 0 , 2 4 , 2 4 , 0 , 1 0 2 , 1 0 2
NJ  3 0 6 5  D A T A  1 0 2 , 1 0 2 , 0 , 1 0 2 , 1 0 2 , 0 . 1 0 2 , 1 0 2
NP 3 0 6 7  D A T A  0 , 1 7 0 , 8 4 , 1 7 0 , 8 4 , 1 7 0 , 8 4 , 1 7 0
PD 3 0 6 9  D A T A  0 , 1 6 , 5 6 , 1 2 4 , 2 5 4 , 5 6 , 5 6 , 5 6
J I  3 0 7 1  D A T A  0 , 5 6 , 5 6 , 5 6 , 2 5 4 , 1 2 4 , 5 6 , 1 6
MN 3 0 7 3  D A T A  0 , 1 6 , 2 4 , 2 5 2 , 2 5 4 , 2 5 2 , 7 4 4 1 6
YJ 3 0 7 5  D A T A  0 , 1 6 , 4 8 , 1 2 6 , 2 5 4 , 1 2 6 , 4 0 , 1 6
V J  3 0 / 7  D A T A  0 , 2 5 4 , 1 9 8 , 2 2 2 , 1 9 8 , 2 4 6 , 1 / 0 . 2 5

4
K5  3 0 9 9  D A T A  0 , 0 . 1 7 4 , 1 7 0 , 2 3 4 - 1 7 8 , 1 7 4 , 2
LT 3 1 0 1  D A T A  0 , 2 5 4 , 2 3 8 , 2 3 8 , 2 3 8 , 2 3 2 1 , 2 3 8 , 2 5

4
NB 3 1 0 3  D A T A  0 , 2 5 4 , 1 1 4 , 2 5 0 , 2 2 6 , 2 2 2 , 1 9 4 , 2 5

4
CK 3 1 0 5  D A T A  0 , 2 5 4 , 1 1 4 , 2 5 8 , 1 / 4 , 2 5 0 , 1 1 4 , 2 5

4
Ul f  3 1 0 7  D A T A  0 , 2 5 4 , 2 2 2 , 2 2 2 , 2 1 4 , 1 1 4 , 2 4 6 , 2 5

4
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1020 printer
80 COLUMNS WIT H OU T  FUSS

In issue 13 we published a 1020 handler device for pro-
ducing listings in 80 columns. The listing would not work
on the XI. or XE models and several reader's have asked for
a cassette version. Here then is a simple solution submitted
by Jeff Best.

Simply type the following line in direct mode with the
program you wish to list in memory.

OPEN U 1 , 8 , 8 , " 1
5
: " ?  
U 1 ; " k 4 . ”
: P O K E  
1 8 1
, 1 :

L I S T : C L O S E  U l

If you prefer you can save this with a line number of(say)
32000 and LIST it to disk or cassette. Then simply ENTER
it with your program in memory and type GOTO 32000.

UPDATE
As this issue was prepared before issue 18 went out we

don't know of any problems with the listings but we are
sure there won't be any(!).

One apology though, we wrongly credited LISTER on
page 58 to Mary Lynch when in fact it was written by Linda
Tinkler. Sorry Linda.

£100 REWARD
for information leading to the prosecution of any
person or  persons responsible for  distributing
unauthorised copies of 80 COLUMN Pack or other
Computer Support products.

Upon prosecution of the person(s) concerned the
reward of 100  plus a free original copy of Ultimon
will b e  given t o  t h e  person prov iding t h e
information.

All replies treated in the strictest confidence.
Your name will not be disclosed.

Please phone John Lawson at Computer Support
on 01 311 7339.

ADVENTURE
Due to circumstances beyond our control, as they say, we

cannot rim the Adventure column by Garry Francis this
issue. For the past 18 months disks have been flying back and
forth across the world and it is a miracle that things have gone
so smoothly. For the first time we did not receive Garry's
column by the copy date for this issue and we are unable to
give adventure fans their regular fix! Let's hope that Garry
will be back soon.

In the meantime why not take this oppurtunity to drop
Garry a line and let him know what you would like to see in
future columns. Send your ideas, suggestions or comments to
Garry Francis, Atari  Computer Enthusiasts (N.S.W.),
Adventure S.I.G., G_P.O.Box 4514, Sydney, N.S.W.,
Australia 2001

D ATA  BYTE
TH E GR A PH IC S

ART D EPA R TMEN T

The GAD i s  the most powerful, most versatile
graphics design program available for the Atari Home
Computers. I t s  s im p l ic i t y  o f  use makes it  a  jo y f o r
people of all ages to paint with. It has more than 30
different commands.

An in cre d ib le  12.8 d if fe ren t  co lou rs can 1w used in
any one p icture. A  three stage Z o o m f e a t u re  a llows
on the ab ility to do very deta iled and in t rica te  work.

Other fea tures in c lu d e  t h e  u se  o f  t e x t  i n  y o u r
pictures in several different sizes. Veloci ty d raw
mode, Eclipse d ra w  Ci rc le  d ra w, Tr i a ngle  draw.
Ka le idos c ope  dra w ,  S qua r e  d r a w  and Ra y  l i ne
d r a w  are hut a few o f the d rawing  features available

I nv e r t R o t a t e  M i r r o r  F l i p  and a Move  feature
make fo r easy design. Th e  move feature a llows one to
move any part  o f  the p ictu re  to  the loca t ion  o f  the ir
choice. You can use the 40 pa in t  brushes available or
c7reate your own and save them io  disk. Edit character
a llows patte rn  paint, fi l l  mo d e  and Ra in b o w specia l
effects ma k e  t h e  G A D t h e  best  g ra p h ics p ro g ra m
available fo r your Atari. I f  you o wn  a p rin te r you can
obtain a  p rin to u t  o f  yo u r creations. Th e  GAD wo rks
with  a l l  p rin te r models. You can use p ictu res created
wit h  the GAD in  you r o wn  p ro g ra msso f twa re  etc.

There  have  been  seve ra l g ra p h ics packages, b u t
none that satisfied all your needs. Now, at last, the GAD
has arrived. Don 't  believe us, see for yourself. You 'll Is'
aniazed.

D is k  11;29.95 - a v a i la b le  NOW.

ARCADE CONSTRUCTION SET

£29.95

I
B
O
U
L
D
E
R
D
A
S
H  
2  
-  
A
V
A
I
L
A
B
L
E

JANUARY 1986

AVAILABLE FROM ALL GOOD
COM PUT ER SHOPS

CALL US FOR YOUR LOCAL DEALER

If yo u  h a ve  a n y  p ro b le m o b t a in in g  a n y  o f  these
products then you can o rder direct. A ll cheques. l' .0 . 's
should be made payable to DATABVTE.

Post to:
DATAIWTE ,  S ui te  31 A, Grov e  Terrace ,  Hi ghga te
Road, L o n d o n ,  N W 5  1 1
1
1 ,  
T e l e p h o n e  
O f  
4 s 2

1755
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The program listings in PAGE 6 are prepared carefully to
ensure thatthey can be typed in as easily as possible. Before
typing any listings ensure that you are familiar with the use
of the Shift and CONTROL and I NVERSE keys as outl ined
in your  computer  manua l  The  l istings are pr epar ed t o
match exactly what you see on screen. Every character that
you may see in a l isting is included in the chart below for
(TOSS reference. By using TYPO 3 you can ensure that you
type in the programs EXACTLY as they are printed. Remem-
ber a single typing mistake may mean a program will not
mm

g E 2  1  3 U
2
3

••
n F.T;

+9 ri F /  ! A t
G \  0

v
w

4 S h H E fl  A  V x
5 x A 11 I  1 0 I  A  r 9
6 6 & J 2 1 . 1 z
7 N • U k K 2  •  L -
8

0

8

LI

e

)
U
0

PP0 m u c n _ . •0
C

0 0 0 . 1

t_ E l  •  J• a  -  • ;
+

U P P M  +  E •
a ct l• I: E1 r •

e 0 I r R R /
c A

4
U
:I

s M 5 0 +t o T E i l • r iN

WHAT ARE THOSE CODES?

Each l ine of a program begins wi th a special  two letter
code. THESE SHOULD NOT BE TYPED IN. They are used
by the program TYPO to check that you have typed each
line cor r ect *  I F YOU HAV E  NOT ALRE ADY  TYPED I N
THE TYPO 3 LI STI NG PLEASE DO SO NOW. The program
can be used as you type in each line of a program or to check
an already typed program The code for each line will match
but i f you have pr obl ems check the l isting conventi ons
below carefully, you are most probably typing a CONTROL
character incorrectly. TY P O  3 cannot check i f a l ine has
been missed so i f you have problems in running a l isting
count the lines in the program and ensure none are missing.
If the TYPO codes match and the program still does not run,
US T i t  t o  cassette o r  di sk usi ng LI S T " C "  o r  LI S T
"D:filename",  swi tch off the computer ,  r e-boot and then
ENTER t h e  pr ogr a m  us i ng E N T E R  " C: "  o r  E N T E R
-
D
:
f
i
l
e
n
a
m
e
"
.  
S
a
v
e  
t
h
i
s  
v
e
r
s
i
o
n  
i
n  
t
h
e  
n
o
r
m
a
l  
w
a
y
.

HOW TO USE TYPO 3

1_ Type in the l isting careful ly for  al though you can use
TYPO 3 to check itself ( see 6 below) it may not work if you
have made mistakes.

2. SAVE or CSAVE a copy of the pr ogr am

3. Each ti me you want to type in a program l isting RUN
TYPO 3  first. The  pr ogr am wi l l  instal l  a  machi ne code
routine in memory and then delete itself. Now type in a line
as shown in the magazine excluding the first two lettercode and
press RETURN_
4. A two letter code will appear at the top left of your screen.
If this code matches the one in the magazine carry on and
type the next line. Note,  the code will not match if you use
abbreviations. I f  you prefer to use abbreviations LI ST the
line you have just typed, move the cursor to that l ine and
press RETURN.  The code should now match.

• . . Z 5
%e' s  s  • • .

o k o 5  4
.
' "

4. N 7  0  0

t .
1
1
7
6
7
1
5
4
:
0
0
:

44+1 a n d  get them right!
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4I,
q

V a
k 4 . '" k *  k *  k "

e 4  ,  e  ,  A m S . 4  A ,,  0  *  4  ,  4 %
,  4  
g •

0 41
'  
A
e  
4  
I
t  
-
4
.
)  
1
.
•  
.
.
.
)  
V
.  
A
S
.
1
1

Ni i r  '
1 ,
0  
• : , . .
)  
A  
.
1  
4
,  
A
.  
c
,

c 4 , .  0  0  C d

5. l i the code does not match, use the editing keys to correct
the line and press RETURN again. Repeat if necessary until
the codes match_

6_ To check a l ine you have already typed LI ST the line,
place the cursor on that l ine and press RETURN.
7. When you have finished a listing just SAVE or CSAVE it
in the normal  way.

You can type in a program wi thout using TYPO3 and then
check it by SAVEing or CSAVEi ng a copy of the program,
running TYPO 3 and then LOADi ng or  CLOADi ng your
program and proceeding as in step 6 above_

Always SAVE or CSAVE a program before running it and
always use TYPO before tel l ing us that a program will not
run.

C I  1  R E M  * * * * m a t r o m * * * * * * *
AL 2  R E M  a  T Y P O  I I I  b y  A l e c  B e n s o n

J u n e  1 / 8 5
5 4  I  R E M  a  A  p  r r r r r r r r r r  f o r  A N T I C  a n d  *

*  P A G E  6  b a s e d  o n  T Y P O  I I  •
*  p u b l i S h e d  6 0  A N T I C  m a g a l i n e  *

E L 4  R E M  * * * * * * * * * * * * * * * * * *
5G 1 8 8  T . R A P N I C 5  0
MG 1 1 0  F O R  1 = 1 5 1 6  T O  1 7 / 1 : R E A D  A s C D . C I C I A :
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NEWS
SOFTWARE UPDATE

Early purchasers of the 520ST should now have a disk based
version of BASIC. The disk and manuals were sent out to
distributors in mid-November and may be collected from your
dealer free of charge. The disk includes S'IVRITER as an alter-
native (though not a substitute) for GemWrite.

Atari say that Digital Research has promised GemWrite and
GemPaint 'during November' but it will still be necessary for
Atari to complete the manuals for these products. Atari cannot act
until the finished products are received but some progress should
be evident by the time you read this.

The final decision on the form in which BOS will be available
has not yet been taken but it is likely that Atari will issue a voucher
which interested users can take to their local BOS dealer for a free
copy of BOS. It  should be stressed that BOS on its own is
worthless so it is only worth obtaining a copy if you intend to
purchase BOS based applications.
TOS ON ROM

Although there have been delays, GEWTOS should now be
available on ROM. The upgrade is available from your dealer/
distributor by returning the keyboard unit which will be upgraded
for a 'nominal' fee of E25. Silica Shop will however provide the
upgrade free of charge to customers who purchased STs from
them. Atari claim that the recent settlement between Apple and
DR will not affect TOS/GEM and do not plan to make alterations
at the present time. Any future alterations which may become
necessary will be cosmetic only and will not affect the perfor-
mance of any previously released software.
ST WARRANTY

Rumours in the States that Atari do not provide a warranty are
certainly not true in the U.K. Les Player of Atari explained that
Atari have passed the warranty to the distributors who were care-
fully chosen on their ability to effect the necessary repairs or
service. In some cases your dealer will provide the warranty but
either way the ST comes with a full 1 year warranty. Any pro-
blems will be sorted out by your dealer or distributor.

GEM BUG

Beware! Early versions of GEWTOS have a bug which pre-
vents folders that have an eight letter tile name from being
opened. Once a file is in, there is no way out! The initial solution is
to ensure that you use short file names for folders but if you have
got yourself in this predicament the only answer is to use a disk
editor to change the filename on disk. Hippo Disk Utilities is
available now for this job.

260ST?

"End of this year or beginning of next year". Apparently there
are problems with the modulator.

SOFTWARE AVAILABLE NOW A l l  of the Infocom
adventures, Hippo C, Hippo Disk Utilities, Hippo Spell, Hippo
Simple, K-Seka, K-Ram, Hex, PC Intercomm, Mark of the
Unicorn Word Processor, Express Letter Writer, Ultima .2.'Now'
is the beginning of November so six weeks have passed, check
your dealer.

S T O P  P R E S S  H A B A  SYSTEMS INC. of California have
announced the formation of HABA SYSTEMS LTD. to handle
European distribution of all HABA products. Initial products are
HABA Writer, HARR Hippo C and a Hard Disk Drive. Your local
dealer will be able to stock these products. HABA Systems Ltd can be
contacted at 34, Greenlands Lane, Prestwood, Great Missenden,
Bucks. Tel. 02406 6045

FREE SOFTWARE
As well as STWRITER, which owners should have, Atari are

offering a superb painting program called NeoChrorne. Drawing
with a mouse is so easy and NeoChrome, even though it was never
intended as a commercial program, is far superior to any paint
program on the 8-bit machines. You can get a copy from your
dealer for the price of a disk. You will need a colour monitor.

COLOUR MONITOR
Atari's colour monitor has still not been released but in the

meantime there are cheaper alternatives. The Phillips Video-
KGB Monitor CM 8533 retails at around £299 (cable extra) and
can double as a monitor for the 130XE or 800/XL. Quality is
superb. The ST really comes alive in colour!

Wootton Computers in Crewe can supply this monitor and a
cable for the ST. Phone 0270 214118 for price and details.

OTHER NEWS

Several of the software packages demonstrated at PCW have
been taken up by ANTIC magazine for U.S. distribution thus
ensuring smaller U.K. developers an outlet in the States.

Silica Shop have over 170 'announced' software package in their
latest ST price list from 61 different companies, most of them
British. In addition they list another 34 companies who will be
developing software but who are not yet prepared to announce
titles. If  you can't find the software you want in 1986 you are
not looking!

One American company that has really taken the ST to heart is
Hippopotamus Software who were among the very first to com-
plete software packages. Many of these were originally written for
the Macintosh but have been converted to the ST in super quick
time. An amazing variety of finished (and available) products
include an Almanac with over 35,000 entries, Jokes and Quotes,
Ramdisk and Disk Utilities. In the pipeline arc an Eprom Burner,
a half megabyte upgrade, a spelling checker, and HippoArt which
is a collection of hi-res pictures for use with Atari's NeoChrome
and Backgammon. Several of these products will be available
from Software Express.

T H E  PRESS RELEASES
M I  SO F T WARE L T D announce TD1 MODULA-2/
ST which allows programmers to write GEM applications for the
520ST in a true 32-bit language. Modula-2 is an advanced
language that users of Pascal will learn in a few days_ Several
business packages and database are planned under the Modula-2
system. Details from TDI 0272 742 796

M I  SO F T WA R E L T D  U C S D  Pascal/P-SYSTEM
operating system for the 520ST. A wide range ofsingle and multi-
user P-SYSTEM software has already been developed with over
140 packages for business, accounting, CAD and vertical markets.
Much of this software will rapidly become available for the ST.
UCSD Pascal is available immediately. Details from TD1 at
0272 742796

GST COMPUTER SYSTEMS G S T C  - a C compiler
with full GEM window support, standard libraries, simple assem-
bler, editor and linker at E60, GST ASM a full 68000 macro
assembler complete with editor at £40 and GST EDIT, a multi
window G EM screen editor at £25, Details from Electric
Software Ltd. Tel. 9054 81991
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REVIEW
ASSEMBLERS FOR THE ATARI  520ST
A review of the Kuma K-SEKA assembler and
Metacomco Macro Assembler

By Matthew Jones

As someone who has written several big programs using an 8 bit
macro assembler (AMAC), I was interested to see what sort of
facilities the macro assemblers for the 16 bit 520ST would give
me. The two I have had the opportunity to review so far are
obviously meant for two different types of user.

The Kum a K-SEKA is actually a complete editor I assembler!
linker / debugger program. It provides all you need to write pro-
gams in 68000 assembly language. The problem is, as with many
programs that 'do everything', it doesn't do some parts very well.
The first thing that any programmer uses (on the computer) is the
editor. The editor of the KSEKA is a simple line editor, i.e. one
line at a time, with no facility to cursor up and down. I am used to
using EDL1N on the IBM PC, which is pretty poor, but in com-
parison I have to say that the K-SEKA editor is worse.

The most noticeable missing feature is the ability to list ten
lines each side of the line you are working on (the current line), the
P command being nowhere near good enough as it alters the
current line.

Commands available are: Insert text; Edit current line; Targct
to line (change current line); Bottom of text; Up n lines; Down n
lines; Print (display) n lines; Zap (delete) n lines; Locate text; Kill
text; Old (unKill) text and Howbig (sic) are files. To get the best
out of the K-SEKA, I would use a dedicated editor for the major
typing, and only use this basic editor for small debugging
changes.

The assembler itself handles all of the standard (Motorola)
mnemonics (as does the Metacomco Macro Assembler). What is of
relevance to the programmer is the extra facilities that the assem-
bler gives, provided by pseudo ops. (A standard line of machine
code consists of an optional label (a synibol which identifies a par-
ticular memory location), an opcodc (the instruction the 68000
understands), an optional operand (the data the instruction acts
upon), and an optional comment line. A pseudo op is an opcode
which is not converted to an instruction for the 68000, but is an
instruction to be acted on by the assembler.) The table shows a
general comparison of most of t he available pseudo ops in AMAC,
the Atari Macro Assembler for 8 bit machines, MAC65, the OSS
8 bit macro assembler, and the 68000 processor K-SEKA and
Metacomco Macro Assembler (referred to hereafter as ASSEM,
as it is called on the disk).

One of the most immediate observations about K-SEKA is that
it is only suitable for small programs. When I say small, I mean
however much you can fit into the edit and code buffers at the
same time. K-SEKAs' most noticeable missing pseudo op is
INCLUDE. Without this you cannot assemble very large pro-
grams, reading through several files to produce a final big
machine loadable (object code) file. Not only that, but the object
file cannot be written to disk until after assembly. The advantage
of this method of working is that it is very fast, and should allow a
very fast edit-assemble-run-debug time.

One thing that users of the 8 bit assemblers will find new is that
most 68000 programs will need 'linking' (except BASIC and
LOGO). Linking is needed because the programs are assembled
(or compiled) to an object code file which cannot be loaded and
run as is, but must be converted first. This allows a program to be
written and assembled in several smaller more manageable parts
and put together (linked) later. The K-SEKA however does not
need this stage (as it cannot generate code in sections), and the
code produced can be run straight away. A limited linking facility
is provided, but it is of little use as it only produces absolute not
rclocatable code. TOS, the 520ST disk operating system, generally
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uses relocatable code which allows it to have several programs
loaded at the same time. Absolute code always loads at the same
place in memory, which may cause compatibility problems
later.

Kuma does not call the K-SEKA a macro assembler, just an
assembler, but it does have macro facilities. A macro is a pre-
defined piece ofcode that can be used as though it were a machine
opcode. For instance, you may want to have the console bell ring
at several places in your program. The assembler code to do this
would be:

MOVE
MOVE
TRAP
ADDQL

By changing this to:

BELL: MACRO
MOVE
MOVE
TRAP
ADDQL
ENDM

#7,-(SP)
#2,-(SP)
#1
#4,SP

#7,-(SP)
#2,-(SP)
#1
#4,SP

BELL ; r i n g  bell

;move bell char to stack
;GEMDOS function 2
;call GEMDOS
;restore stack

;start of macro
;move bell char to stack
;GEMDOS function 2
;call GEMDOS
;restore stack
;end of macro definition

the assembler remembers the text when it is read. The program-
mer can then use it at any time by simply using the command:

The macro assembler will replace this with the previously
defined code. This looks similar to subroutines, but the code is
copied at each use, a subroutine only exists in one place.
Parameters can also be passed to the macro definition, so BELL 4
could ring the bell four times.

ASSEM, the Metacomco assembler, has a very full featured
macro facility. In fact, most of the things that it does are done very
well. For instance it can use all available program segments (a
separate section for the actual code, the data and the uninitialised
data), the K-SEKA only has the former two. The object files pro-
duced must be linked before they can be run, and the Digital
Research I..INK68 and RELMOD programs arc provided for this.
LINK68 is too complicated for this review, but comes with GEM
libraries and various object files which the serious programmer
will need for the best use of the computer. No documentation is
provided for these, so it may cost extra.

When it  comes to the problems of ASSEM, I  have only
relatively minor quibbles. K-SEKA, and all other assemblers I
have known (IBM PC as well) start a comment at the end of a line
with a semicolon (;). ASSEM will accept the semicolon start, but
it also assumes that any text after the operand, starting with a
space character is also a comment. This to me is a great mistake.1
can imagine accidental spaces occurring during an edit which
cause the loss of part of the operand to ASSEM, leaving a syntac-
tically correct line which is actually wrong, which means I would
be searching for hours (days) for a problem that most other assem-
blers would list as an error due to the lack of semicolon. Another
quibble is that the EQU pseudo op cannot be interchanged with
the equals (=) character. I so much prefer it.

Metacomco provide all you need to write programs on their
disk. Their screen editor, ED, is provided. I have been using this



for some months now, and I find it very irritating. It has all the
usual facilities of a screen editor (a screen editor means you can
use the cursor to scroll up and down, like Atariwriter), though
some need a combination of commands. For instance to do a block
move, you must do an insert block then a delete block. Each com-
mand can be repeated until an error occurs, so a global search and
replace is possible. However this is very slow as ED spends a lot of
time showing you how it removes each character of the old word,
and then inserts each character of the new. Very pretty I'm sure,
but a big waste of time. What has to be my biggest frustration is
that the block markers are not visible and they disappear very
easily. This means that you cannot mark a block at one end of the
text buffer, go to the other end doing a bit of editing on the way and
expect the block to still be marked when you get to where you
want to move it. Still, it is far more useable than the K-SEKA
editor.

What ASSEM does not provide but K-SEKA does is a debug-
ging facility. K-SEKA allows you to set breakpoints, single step,
and all the usual debugger functions, as well as a disassembler.
Digital Research can provide a  debugger for  the LINK68
program.

Conclusion

To sum up, K-SEKA is most useful to the programmer interes-
ted in Learning 68000 assembler. It provides everything you will
need (except perhaps a better editor) and whilst it does have a size
limitation, on a 512K machine, I can't imagine it being reached
too early.

The Metacomco Macro Assembler (ASSEM) is obviously
aimed at the more professional programmer. It provides all the

pseudoops you would expect and more, comes with libraries, a lin-
ker and an editor. The edit-assemble-run-debug time will be a lot
longer, but the program could be a much bigger one. The K-
SEKA will have uses for the ASSEM user as an experiment-
ation tool.

Though I don't know the Atari Assembler-Editor cartridge
very well, I would say that it is to AMAC, what K-SEKA is to
ASSEM. K-SEKA is ideal for the beginner, and masterpieces can
be written, but they are easier with ASSEM.

Finally, it is worth saying that neither of these assemblers come
with more than a reference manual. Certainly they are not going
to teach you 68000 assembler, you must buy a separate book
for that.

I hope to review other assemblers and languages for the ST as
soon as I get them.

Footnote: Metacomco will be making their assembler compatible
with both the Digital Research LINK68 and the GST linker. At
the time of writing it had not been decided who's linker and lib-
raries will actually be supplied on the disk, The DRI libraries are
the 'official' GEM libraries, but I daresay that the GST libraries,
if  they are good, will be used by more people. Contact Metacomco
for more details.

Metacomco Macro Assembler - £49.95
METACOMCO, 26 Portland Square, Bristol, Avon, BS2 8RZ.
Tel. (0272) 428781

Kuma K-SEKA - £49.95
KUMA, 12 Horseshoe Park, Pangbourne, 'Jerks, RG8 7
.
1 W .
Tel. 0735 74335 •

Tabk  1•11us table lists all the maior pseudo ops available to each assembler. The 68K assemblers are listed alongside those of the 6502 assemblers
to aid owners of those assemblers m a companson

The pseudo ops are listed in the ibllowing assembler order
.A MA :  M A C  65 K - S E K A  A S S E M

GENERAL PSEUDO OPS
Set origin (RORG —relative origin)
ORG i  _ ORG,LOAD R O R G
Set location counter (for overlays)
1.0C n o n e  n  'a n  a
Assemble to different parts of program fi le (segments).
USE n o n e  C O D E , D A T A  SECTION,

BSS,DATA
TEXT,OFFSET

•

End of program.
END _ E N D  E N D  E N D
Conditional assembly features, e.g. extra code to be assembled in a
debug version.
IF . I F  I F  I F
ELSE „ E L S E  E L S E  n o n e
ENDIF , E N D I F  E N D !  E E N  DC
Check condition, and generate assembly error if  false. Used for
checking if  memory requirements are too big etc.
ASSERT
ERR . E R R O R  t o n e  F A I L
Local labels. These OM only be used in the same 'local' section of
code. The Metacomco locals only exist between normal global
labels, the 'global' labels are only global in the file though, and not
known by the linker unless told about them.

none
PROC . L O C A L  n o n e  ( m a i o r  labels)
EPROf :

Align to a boundary. Forces the program counter to an even (odd)
boundary, needed for some 68000 instructions.
ts'a n :  a E V E N ( O D D  C N O P

Generate illegal opcode for debugger.
none n o n e  I L L E G A L  n o n e
I/efine a label as global for linker. (Permits label use in another
file.)
n a n . a  G L O B E ,  X D E F

XREFa
Include a file for assembly. Useful for defining symbols across files,
e.g. E0E,E01.. etc.
INCLUDE . I N C L U D E  n o n e ( ! )  I N C L U D E

SYMBOL DE FI NI TI O N PSEUDO OPS

Define a symbol.

EQU E Q U  E Q U
EQUR,REG

Define an alterable symbol.
SET n o n e none S E T

Allocate space in memory. Code is wntten to file.
DB .BYTF. D C . s i z e  D C . s i z e

..SBYTE ( S i z e —  .B, ( . s i z e . B ,
.
1
X
'
,
L
)  
.
W
,
.
I
.
)

.WORD
Special format field lengths.
REAL6,VED none n o n e  n o n e
Allocate large spaces in  memory  (for tables etc.), but don't
initialise.
DS n o n e  B L K  D S
As above but initialise (fi ll) the space defined.
ECHO n o n e  B L K  D C B
DB
ENDM

MACRO  PSEUDO OPS
Start a macro definition.
MACRO M A C R O  M A C R O  M A C R O
Stop macro assembly (for use with conditional tests)
none n o n e  n o n e  M E X  n
-Ability to define unique labels within macros.

none ? 0

Stop macro definition.
EN I /M I N D M  E N D M  E N  DM
Ability  to assemble direct to memory for immediate running?
NO Y E S  Y E S  N O

O THE R FUNCTI O NS
All oft he assemblers have the ability to turn the generation of code
and:or listings on and off Listings can be with or without con-
ditionals, macros, paging, title (except KSEKA), and some have a
page eject feature. MAC65 is the only one that needs line numbers
in the source, something that would cause the others to splutter
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so
REVIEWS

The Lost Kingdom of Zkul
West
an Adventure Twin Pack
from Talent Computer Systems
£24.95

One of the temptations of the ST for existing Atari owners will
be the availability of new software which will not become avail-
able on the 8-bit machines. A vast range of programs currently
available for the QL and Macintosh will become available in the
months ahead and one of the first conversions from the QL comes
from Talent Computer Systems.

Of all the different types of entertainment software, the one
form that is likely to be most successful on the ST is the adventure
and already Infocom have their entire range available. For an
existing Atari adventurer this will not be sufficient to make the
commitment but the availability of two brand new adventures on
one disk at almost half the price ofInfocom games must be tempt-
ing! The two adventures are in different styles with WEST as an
introductory adventure featuring a great deal of 'real-time' action
and The Lost Kingdom of Zkul as the 'classic' adventure based
more on the dungeons and dragons style with fantasy, fighting,
treasures and difficult puzzles and mazes.

WEST is set in 1885 with you on the track of a notorious gang of
robbers. They have hidden the proceeds of a bank raid in town and
you must recover this loot whilst outwitting - and outgunning -
the robbers and seeking ways to escape from town. The adventure
follows the familiar format with reasonably lengthy location
descriptions and plenty of action. Locations are described in full
when you first visit them but are described briefly when you next
visit unless you LOOK around. One of the first things you will
notice is the sudden appearance of mean looking robbers and
other protaganists who will kill you if  you do not act quickly
enough_ This does not mean thinking of the right thing to do but
literally reacting quickly for the events continue as you think and
you are likely to get killed before typing the next command.
Unfortunately this aspect can become rather frustrating as it is
quite easy to die just after being re-incarnated due to some ran-
dom event. You have three lives and are re-incarnated each time
at the starting location minus any items you were carrying which
remain with your 'other body'. As you progress through the game
a second time you see the results of all your earlier actions until
you come to 'a familiar looking body'! Here you can pick up all
items you previously had before proceeding further. Some events
seem slightly illogical like your horse who acts like a homesick
homing pigeon by wandering off and then always finding you a
few moves later wherever you may be, but in general there are
plenty of puzzles to solve in time honoured tradition. Talent say
that this is the easier adventure but it should prove entertaining to
all.

The Lost Kingdom of Zkul is much more in the classic vein
with time to think and solve puzzles, traps for the unwary and
over two hundred locations to explore. Set in another time and
place you set forth to find the treasures hidden long ago by
dwarves in the Doomed City. As usual many have failed before
you with the guidance of your friend Eldomir you seek the Lost
Kingdom and its treasures. Eldomir does not seem to be of much
help as he sits in a hut in the forest acting as a base for you to return
treasures to, so you are really on your own. As well as exploring
you must look after your health by drinking and eating at the
appropriate times and healing yourself following fights. You must
find a way to communicate with the various dwarves that appear
and magically disappear and avoid the usual perils of death. You
have three lives which are given to you with increasing impa-
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tience by some 'benign being' before being condemned to re-boot
the game. Points are scored for finding and returning treasures,
visiting difficult locations and for finishing the game. Points are
deducted for getting killed, saving the game or using bad
language! To become a Grandmaster requires that you complete
the game with one life and without saving!

I am unable to comment on complexity as compared with
Infocom, as the review versions were specially scaled down
demonstration copies but from the feel of the initials moves and
encounters I am sure expert adventurers will not be disappointed.
Novices will find this package very pleasing for it comes with a
twenty page introduction which includes many helpful ideas for
these and other adventures. Quite welcome this as many people
buy adventures on recommendation from more expert players
only to find themselves stuck from the start.

Common to both games is a novel game save feature which
allows you to compose up to a screen of notes to jog your memory
later on. Very useful if you have limited time to play or become
involved in other adventures between sessions. Both g-ames work
on the monochrome or colour monitors using 80 columns on both
and the only difference is a title picture which is loaded on the
colour monitor but which has no effect on the games. It seems to
be there simply as an excuse to use the colour!

Two adventures for £24.95 can't be bad when compared to
some prices on the 8-bit systems and these represent one small
reason for committing yourself to an ST! •

K -RAM
Kuma
£29.95

One of the first things any programmer will require is a set of
utilities and the first ofthese to become available in the U.K. is the
Kuma Ramdisk. A Ramdisk allows a portion of memory to be set
aside and protected for use as a 'disk drive'. All the usual functions
of a drive can be used such as saving, copying, deleting files etc.
but at phenomenal speed and without ending up with a lot ofjunk
on your disks. Chunks of code can be worked on, saved to Ram-
disk, tidied up and committed to floppy disk only when com-
pleted. 8-bit users will not have appreciated the power of a
Ramdisk unless they have the 130XE but there is no denying that
the Ramdisk is a very useful utility.

K-RAM allows you to set up any number of Ramdisks, depend-
ing on memory, and to configure these to whatever size you wish.
Each ratndisk created will have its own icon on screen which can
be used in the same way as existing icons. When first run K-ram
indicates how much memory is available and allocates a default of
half of this for the first ramdisk. You may change this to any
reasonable figure or do the opposite by telling K-RAM how much
memory you require to reserve for your program and it will allo-
cate the rest as the ramdisk To install multiple ramdisks you
merely run the program again.

With TOS on disk only 162k olmemory is available and the use
of multiple ramdisks is fairly restricted but once TOS is on ROM
K-RAM will allow programmers great flexibility. An additional
facility allows you to toggle the write verify to the floppy disk thus
allowing writes to disk to occur nearly 50‘,
,
1 f a s t e r  w h i l s t  
m o r e

advanced users can customise the BIOS parameter block that K-
RAM uses to change the size ofthe directory area giving more disk
space or alternatively allowing more file names to be held in
the directory.

Programmers will find that K-RAM fits nicely into their
utility library. •



PROGRAMS
PROGRAMS?

What do you do with an ST that comes only with Logo, if
you don't know anything about Logo? Play around is the
answer and you may like to load up Logo and type in these
snippets.

First we have BOB which shows a most strange set of
characters actually built into the character set of the ST
Anyone you recognise?

TO BOB
TYPE CHAR 28 TYPE CHAR 29
TYPE CHAR 30 TYPE CHAR 31
BOB
END

Once typed in, you will get the message 'BOB defined'.
Open up the dialog window to full screen and type BOB
[RETURN].

Now try SQUARES (a much longer programming exer-
cise, wow!)

To  SQUARES :SIDE
ED :SIDE RIGHT 90
MAKE "SIDE :SIDE+2
IF :SIDE>80 I REV II
SQUARES :SIDE
END

TO REV :ADD
MAKE "SIDE :SIDE - 2
BACK :SIDE LEFT 90
IF :SIDE< I [MAKE " A D D  :ADD-1-1 SQUARES
:ADD]
REV :SIDE
END

When you have typed i t  you wi l l  get the Messages
SQUARES defined and REV defined. Type SQUARES 4
[RETURN] and watch. Try changing the line colour and
background colour on the Settings. Typing CS will clear
the screen and activate your revised colours.

At least it's something to type in, but surely you can do
better? Any demos would be welcome.
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REVIEW
Q. What has over 35.000 facts?

HIPPO ALMANAC
Hippopotamus Software
E 34.95

Imagine a disk containing over 35,000 facts and figures on
many different subjects all available at the typing of a sentence or
question. Subjects as diverse as geography, history, unit conver-
sions, sports, languages, science, awards and prizes. These and
many more arc all contained on the Hippo Almanac. A trivia fan's
dream come true and a chance to educate yourself and your
family? Well, yes, but there are a number of limitations, it is not
quite like having an encyclopedia.

As with most databases you must ask questions that the pro.
gram is capable ofunderstanding and you will find that the type of
question you can ask is fairly limited however this is not to say
that there are not clever aspects to the Almanac. Initially you
enter the time and date °fusing the program and your situation in
the world vhich are then used as reference points. You can ask
*How many days to December 25?' or 'How far is it  to Los
Angeles' or 'What time is it in Tokyo'. You can ask 'from._ to' type
questions or 'What', 'Where' or 'What happened on' questions
and provided you stay within the main format you will get the
answer required.

You can ask factual questions about any of the subjects in each
main category or call up a help screen which tells you what sub-
categories are available. Much o f  the information, such as
telephone codes, is U.S, based and therefore of little use but there
are certainly enough facts to keep you occupied for some time.
Lets give you a couple of examples of how the Almanac breaks
down a category. In Geography you may ask the distance between
any two places, where any city or country is or what cities are in a
Oven country. You may ask the population of cities, states and
countries ,the area of states or countries, what currency is used in
a particular country and capitals. In addition there is U.S. specific
information such as telephone codes. In the Science category you
can find out the size, gravity, length of day and year, distance and
density of all planets in the solar system or ask for many geometric
or mathematical formulas.

Perhaps one of the most useful aspects is the ability to add or
delete your own information and recall i t  by  keyword. For
instance you can create your own telephone directory by typing
'Remember PAGE 6 0785 41153'. The program will save this to
disk and when you type 'PAGE 6 i t  will recall the number. To
delete information, you just type forget W i t h  a little bit of
thought this could make Hippo Almanac one of the cheapest
databases for personal use that you are likely to find. You could
list telephone numbers, addresses, birthdays or whatever and
search by any keyword. If, for example you wanted to telephone
someone you knew in London you need only type '01' and you will
get a list of London numbers on your directory.

I f  you accept that there are some limitations and that a certain
amount of information is relevant only to the U.S. then you will
get a great deal of information from the Almanac. You can use it
for educational purposes but most likely you will just use it as a
form of trivial pursuit. There is nothing wrong with that, I could
spend many more hours digging up trivial facts than I could play-
ing Space Invaders!

Hippo Almanac is available from Software Express.
PAGE 6 - Issue 19 1 7
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Utilit ies

MAGFILE
Over the last couple of years I have built up a consider-

able collection of magazines, books and technical data for
the ATARI computers and it had become quite difficult to
locate a particular piece ofinformation, I badly needed a fil-
ing or indexing program and as I could not afford a com-
mercial 'database' type program, I looked around in the
magazines for a suitable program. ANALOG had a couple
but they did not do what I wanted, so I set about writing
MAGFILE. Whilst i t is specifically set up for computer
information from magazines, there is no reason why the
section headings could not be changed to allow the pro-
gram to function for other record keeping purposes.

HOW IT WORKS

After a brief initialisation and a title screen, a menu of 22
categories is displayed. These have been chosen after a
great deal of trial and error but , of course they may be
changed &desired. The idea is to choose one from the left
column and one from the right, thereby forming a unique 2-
word category file reference. There are a maximum of 121
combinations but some will never be used. The choices will
be highlighted and any incorrect keypresses are error-
trapped. A second menu will now appear giving 5 options
and again your choice will be highlighted.

The functions on this Menu are as follows:

OPEN NEW FILE - This is the first choice for every new
selection. It will write a file to disk with a filename extender
being formed by the letter and number of your chosen two-
word category. This file can be updated at any time by
using -

APPEND CURRENT FILE - All new records are stored
using this function. When selected, you will be asked the
following:
TITLE? T y p e  up to 14 characters and press

RETURN.
MEDIA? T y p e  the first letter of one of the 5 options

shown and press RETURN
LOCATION?Type up to 10 characters and press

RETURN
DETAILS? Ty p e  up to 10 characters and press

RETU RN
Your entries will then be displayed as a record and you

can accept it for filing or refuse it i f there is a mistake. You
can then make more entries or return to the category
menu.

ERASE OLD FILE - This is pretty drastic as it will cause
the loss o f  all records in  the selected file. Use wi th
caution!

Is P A G E  6 - Issuc 19

an indexing and record keeping
utility by Chris Davis

LIST CONTENTS OF FILE - This will display all the
40 byte records in a file, one after the other, on a filing card.
When a card is full, a keypress will display the next one.
The top line will show the file no., the filename and the card
no.

DELETE RECORD - This allows you to remove any
number of records from a file. Records will be displayed one
at a time and may be retained or deleted as desired.

If you select the wrong category the ESC key may be
used to start over again.

The white line across the middle o f the screen is for
messages and commands. Al l  likely errors have been
trapped and should ensure no loss of records or halting of
the program. Keep the volume on yourTV or monitor
turned up when using this program as the resultant noise
can prove helpful.

WILDCARD CATEGORIES

As already mentioned there are 22 categories to choose
from. The bottom one in each column is designated as a
'wildcard'. Either one can be used with another category to
make up a file. Roth can be used together &desired! When
selected, your disk drive will search for the file. If found, the
alternative category will replace the word 'WILDCARD'
in the menu. I f  not found, you will be prompted to input
your new category. Your typing will print in inverse which
is correct. Press RETURN after typing and the new entry
will appear in the menu. The program now continues as
before.

The only way to stop the program is with the SYSTEM
RESET key, however DO N OT PRESS IT  DURING
DISK I /0  as this could result in the complete loss of a
file.

have tested MAGFILE on DOS 2.0 .2.5 and DOS 3,0
and it seems happy. There are 3 machine language routines
included none of which are unusual, so there should be no
problems on any machine. The routines are used in lines
1550 which is the 'rainbow' routine used in the opening
title, line 1560 which is a VBI used to force inverse video
and capitals on or off as necessary and line 1570 which is a
DIA used to  change the colour o f the top line o f  the
filing card.

I may consider adding search and sort routines at a later
date i f there is a need. Any comments or other suggestions
for improvements would be welcome via PAGE 6.



CS 1  R E M
WW 2  R E M  U
ZV  3  R E M  U
V I  4  R E M  U
5G 5  R E M  U
XD 6  R E M  * I  P A G E  6  M A G A Z I N E  -  E N G L A N D  U
CV 7  R E M
NW 8  R E M
JO 9 0  G O T O  1 4 0 0
KM 1 0 0  R E M
CS 1 1 0  P O S I T I O N  1 , 1 3 :
7  
M C S : : R E T U R N
RK 1 2 0  O P E N  U 1 , 4 , 0 , " K : " : G E T  U 1 , K E Y : C L O S E

U l : R E T U R N
NW 1 3 0  P O S I T I O N  1 , 1 3 : ?  " W " : M E S S : C L O S E  U 2 :

RE TURN
CT 1 4 0  F O R  V = 1 5  T O  0  S T E P  -
0 . 2 : S O U N D  
I L O ,

2 , V : N E M T  V : F O R  D = 1  T O  3 0 0 : N E X T  D : R E T U R

KR 1 5 0  R E M
NE 1 6 0  E R R N O = P E E K C 1 9 5 1 : I F  N O T  D R  T H E N  G O

S UB 1 1 0

BZ 1 7 0  I F  E R R N 0 = 1 4 4  T H E N  M E S S
" : G O S U B  1 3 0 :

FO U N D !

RE ADY  O P E N !

E T A I L S
vG 3 2 0  ?

S U B R O U T I N E S

ERRO R T R A P S

N S E R TE D  O R  N O T  L O C K E D  I N !
GOTO 2 6 0

I X  1 8 0  I F  E R R N O = 1 3 8  T H E M  M E S S :
, N N E C TE D  O R  N O T  T U R N E D  O N !

GOTO 2 6 0
R I  1 9 0  I F  E R R N O = 1 7 0  T H E N  M E S S '

• : M E 5 S C 6 , 6 ) = C I I R S C L + 1 2 8 ) : M E S S C
7,7 ) = C 1 1 R 5 ( 1 4 4 - 1 2 8 ) : G O S U B  1 3 0 : G O T O  2 6 0

MK 2 0 0  I F  E R R N O = 1 6 7  T H E N  M E S S = " 1 1 8 ] ! M I
" : M E S S C 6 , 6 ) = C H R S C L + 1 2 8 ) : M E S

S C 7 , 7 ) = C H R S C I 1
4 .
1 2 8 2 : G O S U B  
1 3 0 : G O
T O  
2 6
0

Ym 2 1 0  I F  E R R N O = 1 3 6  T H E N  C L O S E  U 2 : G O T O  C A
RD

FP  2 2 0  I F  E R R N O = 5  T H E N  C L O S E  U 2 : M I O  3 5 , U 2
,0 , 0 , P R O G S : D E L S = " " : G O T O  M E N U 1

BY 2 3 0  I F  E R R N O = 1 6 1  T H E N  M E S S '
F U L L
-
c h a n
• c .  
d
i
s
k  
•  
.
r
e
s
s  
s
e

0 : G O S U B  1 2 0 : I F  K E Y  T H E N  1 0 8 0

FD 2 4 0  I F  E R R N O = 1 6 2  T H E N  M E S S
: G O S U B  1 3 0 : G

t h a n  e  d i s k r e s s  a  N e

OSUB 1 2 0 : I F  K E Y  T H E N  1 0 8 0DJ  2 5 0  P O S I T I O N  1 , 1 3 : ?  ' E r r o r  " : E R R N O : "a t  l i n e  n o . " ; P E E K C 1 8 6 ) + P I E E K C 1 8 7 ) N 2 5 6O I  2 6 0  B C = P E E K C 7 1 0 1 : P O K E  7 1 0 , 5 0 : F O R  D = i  IO 7 0 0 : N E X T  D : P O K E  7 1 0 , B C : G O T O  M E N U ?
V I  2 7 0  R E M  C A R D
SC 2 8 0  P O K E  8 2 , 0 : P O K E  8 3 , 3 P O K E  7 1 2 , 4 : P O

KE 7 1 0 , 1 5 4 : P O K E  7 0 1 , 2 : P O K E  7 5 2 , 1 0 = 1 : E
= 4 0 : L T = L E N C T E M P S )

CV 2 9 0  I F  N O T  D R  T H E N  D L = P E E K ( 5 6 0 ) + P E E K (
5 6 1 ) * 2 5 6 : P O K E  D L + 3 , 1 9 4 : P O K E  5 1 2 , 2 3 : P O K
E 5 1 3 , 6 : P O K E  5 4 2 8 6 , 1 9 2 C = 1

v w  l e e  " R E M " : M C S : P O S I T I O N  0 , 0 :
7  "; C H R S C L + 1 2 1 1 ) : C H R S C N . 1 2 8 ) : " . 0 1 1 1 " ; L S 1 1 " ;

N$ :
7  
I
L
S
:

LO 3 1 e  ' ;  " 1  T I T L E  l a l
I  •  • ;

" I D L S :
I F  3 3 0  I F  LI =1 1 1  T H E N  ?  •

T A I N S  N O  R E C O R D S !

• ; : G O T O  4 0 0
OU 3 7 0  I F  P E E K C 8 4 ) = 2 0  T H E N  3 / 0
GA 3 8 0  8 = 1 1 4 . 4 0 : E = E 4
-
4 0 : G O T O  3 6 0
OF 3 9 0  7  B L S : "

r e c o r d s

t u r n  t o  m e n u • I  ;

M A G F I L E
b y

C h r i s  D a v i s

C=c+.1.
OE 4 0 8  P O S I T I O N  5 , 2 3 : 7

D I S K  N O T  I

D R I V E  U N C O
" : G O S U B  1 3 0 :

F I L E

L O C A T I O N

NO

AL

D I R E C T O R Y
GOSUB 1 3

D I S K  F U L L
-

F I L E 60

T H I S  F I L  C O N
•: G O TO  4 0 0

JP 3 4 0  I F  D R  T H E N  ?  B L S : G O T O  1 3 3 0
BM 3 5 0  P O S I T I O N  3 8 , 0 :
7  C : P O S I T I O N  
0 , 4
RJ  3 6 0  R E C S = T E M P S C I S , E ) : ?  R E C S : : I F  L I = E  T R

EN 7  B L S : " RE CO RDS  E N D

P r e s s  ' R E T U R N
.  f o r  
s o r eP r e s s  ! E S C

.  t o  
r e

0 0  4 1 0  G O S U B  1 2 0 : I F  L I ) F  A N D  K E V = 1 5 5  T H E N
8 = 1 3 4 - 4 0 : E = E + 4 0 : G O T O  3 0 0

010 4 2 0  I F  K E Y < > 2 7  T H E N  7  " M " ) : G O T O  4 1 0
FR 4 3 0  P O K E  5 4 2 8 6 , 6 4
w  440 REM nmIREfflomm
JY  4 5 0  P O K E  8 2 , 1 : P O K E  8 3 , 3 8 : G R A P H I C S  0 : P O

KE 7 5 2 , 1 : P O K E  7 1 2 , 5 0 : P O K E  7 1 0 , 2 : P O K E  7
0 9 , 1 2 : P O K E  1 6 , 6 4 : P O K E  5 3 7 7 4 , 6 4

CL 4 6 0  ?  " 0  B a s i c  M  D e m o s "
DL 4 7 0  ?  " M  N o n - B a s i c  8  G a m e s "
KM 4 8 0  ?  " 0  G r a p h i c  a  U t i l i t i e s "
LP  4 9 0  7  " D  P l a y e r / M i s s i l e  E  E d i t o r s "
CV 5 0 0  ?  - g  C h a r a c t e r  n  S e t s "
E J  5 1 0  ?  1 2  S o u n d  R o U t i n e S "
GG 5 2 0  ?  " 0  E d u c a t i o n  0  T u t o r i a l s "
PH 5 3 0  7  " M  H a r d w a r e  E  A r t i c l e s "
GO 5 4 0  ?  " 8  G a m e  S o f t w a r e  1 3  R e v i e w s "
HU 5 5 0  ?  " C  N o n - g a m e  5 / w a r e  E l  I n f o r m a t i o

n "
ES 5 6 0  - g  W i l d c a r d  M  W i l d c a r d "
AU 5 7 0  P O S I T I O N  1 , 1 2 : ?  C L S : G 0 S U B  1 1 0 : P 0 5 1

T I O N  1 , 1 4 : ?  C L S : P O S I T I O N  1 , 1 3 : 7  " ( A M I D
1 l e t t e r  a n d  1  n u m b e r ;

VW 5 8 0  O P E N  U 1 , 4 , 0 , " K : " : G E T  U I ' L : C L O S E  1:11
JH 5 9 0  I F  L = 6 5  T H E N  L S = •

,0 : 7  I S
OF 6 0 0  I F  L = 6 6  T H E N  L S = "

ON 3 , 1 : 7  L S
PF 6 1 0  I F  1 = 6 7  T H E N  L $ = •

3 , 2 : 7  L S
FK 6 2 0  I F  L = 6 8  T H E N  L S = "

O S I T I O N  3 , 3 : 7  L $
TN  6 3 0  I F  L = 6 9  T H E N  L S = "

ON 3 , 4 : ?  L S
M I  6 4 0  I F  L = 7 0  T H E N  L S = " S O U N D " : P O S I T I O N  3

,5 :
7  
L
S

I V  6 5 0  I F  1 = 7 1  T H E N  L S = "
ON 3 , 6 : 7  L S

NK  6 6 0  I F  1 = 7 2  T H E N  L S = "
N 3 , 7 : 7  I S

EC 6 7 0  I F  1 = 7 3  T H E N  L S = "
S I T I O N  3 , 8 : 7  L S

NH 6 8 0  I F  L = 7 4  T H E N  L S = •
P O S I T I O N  3 , 9 : ?  I S

OA 6 9 0  I F  1 = 8 8  T H E N  P O S I T I O N  3 , 1 0 : ?  "
• : G O TO  7 1 0

KY 7 0 0  I F  L ( 6 5  O R  L ) 7 4  T H E N  7  " M " : G O T O  M E
N U I

NO 7 1 0  O P E N  U 1
J
4 . 0 , " K : " : G E
T  
1 * 1 , N :
C L O S E  
U
l

I N  7 2 0  I F  N = 4 8  T H E N  m 5 = - D E m o s
,
: P O S I T I O N  2

2 , 0 : ?  m $
KZ 7 3 0  I F  N = 4 5  T H E N  I I S = " G A M E S • : P O S I T I O N  2

2 , 1 : 7  M S
ZM 7 4 0  I F  N = 5 0  T H E N  N S = " U T I L I T I E S " : P O S I T I

ON 2 2 , 2 : 7  M S
I T  7 5 0  I F  N = 5 1  T H E M  N S = "

2 2 , 3 : 7  M S
ME 7 6 0  I F  N = 5 2  T H E N  N S = " 0 1 4 1 D " : P O S I T I O N  2 2

•
4
:
7  
N
S

SU 7 7 0  I F  N = 5 3  T H E N  N $ = "
N 2 2 , 5 : 7  M S

SG 7 8 0  I F  N = 5 4  T H E N  N S = " T U T O R I A L S
•
: P O S I T I

ON 2 2 , 6 : 7  N $
RN 7 9 0  I F  N = 5 5  T H E N  N $ = "

N 2 2 , 7 : ?  M S
EH 8 0 0  I F  N = 5 6  T H E N  N S = "

2 2 , 8 : 7  M S
TP  8 1 0  I F  N = 5 7  T H E N  N S = " I N F O R M A T I O N ' : P O S I

T I O N  2 2 , 9 :
7  M SOD 8 2 0  I F  N = 8 8  T H E N  P O S I T I O N  2 2 . 1 0 : ?  - a a m

•: G O TO  8 4 0
OJ 8 3 0  I F  5 4 ( 4 8  O R  N ) 5 7  T H E N  " 2 " : G O T 0  M E

NU 1

CARD

DCARD

B A S I C

N O N
-
B A S
I C
G R A P H I C

P L A Y E R / M I S S I L E

CHARACTE R

E D U C A T I O N

HARDWARE

GAME S O F T W A R E

N O N
-
G A
M  
S
/
W
A
R
E

E D I T O R S

R O U T I N E S

A R T I C L E S

RE V I E W S

" : P O S I T I O N  3

" : P O S I T I

" : P O S I T I O N

p

•: P O S I T I

'
.
P
O
S
I
T
I

" : P O S I T I O

• : PO

W I L D

" : P O S I T I O N

• • : P O S I T I O

• : P O S I T I O

“ : P O S I T I O N
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I K  8 4 0  P R O G S ( 1 2 , 1 2 1 = C H R S C L ) : P R O G S C 1 3 , 1 3 ) =
C H R S C N 1 : G O S U B  1 1 0

ZS  8 5 0  I F  L = 8 8  O R  N = 8 5  T H E N  G O S U B  9 9 0
xc Ime REM mommnamm
KX 8 7 0  G O S U B  1 1 0 : P O S I T I O N  1 , 1 3 : 7

f r o m  O • t i O n S  b e l 0
LL  0 8 0  P O S I T I O N  1 , 1 6 :
9  " p e n  
n e w  
fi l e " : P
O

S I T I O N  1 , 1 7 :
9  
" a p p e n
d  
c u r r
e n t  
fi l
e " :
P O

S I T I O N  1 , 1 8 : 7  " g r a s e  o l d  fi l e "
HO 0 9 0  P O S I T I O N  1 , 1 9 :
9  " N i s i  
c o n t e n t s  
o f

fi l e " : P O S I T I O N  1 , 2 0 :
9  " D e l e t e  
r e c o r d "

HF 9 0 0  P O S I T I O N  I , 2 3 : ?  " R O M  t o  c a n c e l  e n t
r i e s " ; : G O S U B  1 2 0 : G O S U B  1 1 0 : R E C S = " " : T E M
P S = " " : D R = 0

RH 9 1 0  I F  K E Y = 7 9  T H E N  P O S I T I O N  1 , 1 6 : ?  " M I N
" : G O S U B  1 0 8 0 : 6 0 T 0  M E N U 2

SO 9 2 0  I F  K E V = 6 5  T H E N  P O S I T I O N  1 , 1 7 :
9 ' : P O S I T I O N  1 , 2 3 : ?  E C S

: : G o S U B  1 1 4 0 : 6 0 T U  M E N U /
K I  9 3 0  I F  K E Y = 6 1  T H E N  P O S I T I O N  1 , 1 8 : ?  "

• : G O S UB 1 2 8 0 : G O T O  M E N U '
Y = 7 6  T H E N  P O S I T I O N  I , 1 9 : ?  " M O

•: G O TO  1 1 1 0
BC 9 5 0  I f  K E Y = 6 8  T H E N  P O S I T I O N  1 1 , 2 0 : ?

' ; D R = 1 : 0 8 = 1 : D E = 4 0 : G O T O  1 1 1 0
MW 9 6 0  I F  K E Y = 2 7  T H E N  G O T O  M E N U 1
CV 9 7 0  ?  " [ r ; : G O T O  8 7 0
BT  ' a n  R E M
1884 9 / 8  T R A P  1 0 3 0 : O P E N  U 2 , 4 , 0 , P R O G S : I N P U T

U 2 ; L S : I N P U T  U 2 : N S : C L O S E  U 2
0 5  1 0 0 0  I F  L = 8 8  T H E N  P O S I T I O N  3 , 1 0 :
9  W C S :P O S I T I O N  3 , 1 0 : 7  L $
D I  1 0 1 0  I F  N = 8 0  T H E N  P O S I T I O N  2 2 , 1 0 : 7  W C S

: P O S I T I O N  2 2 , 1 0 : 7  M S
A r  1 0 2 0  R E T U R N
E T 1 0 3 0  C L O S E  U 2 : P O K E  7 5 2 , 0 : P O S I T I O N  1 , 1 3

: ?  " I n  u t  n e w  c a t e  o r .  b e l o  • : P O K E  1 5 7
6 , 1 2 8

SD 1 0 4 0  I F  L = 8 0  T H E N  P O S I T I O N  1 , 1 6 : I N P U T
L S : P O S I T I O N  3 , 1 0 :
9  
W C S : P O S I T
I O N  
3 , 1 0
: ?

L S : P O S I T I O N  2 , I 6 : ?  E C S
E 0  1 0 5 0  I F  t r z a .  T H E N  P O S I T I O N  2 1 , 1 6 : I N P U T

N S : P O S I T I O N  2 2 , 1 0 :
9  
W C S : P O S I T I
O N  
2 2 , 1

0 :
9  
N
S
:
P
O
S
I
T
I
O
N  
2
1
,
1
6
:
7  
E
C
S

KO 1 0 6 0  P O K E  1 5 7 6 , 0 : P O K E  7 5 2 , 1 : G O S U B  1 1 0 :
R E TU R N

NT  1 0 7 0  R E M
E J  1 0 8 0  T R A P  E R R O R : O P E N  U 2 , 8 , 0 , P R o G S :
9  8 1 2; L $ :

9  
U 2
; N
S :
C L
O
S E  
U
2
:
N
I
O  
3
5
,
1
1
2
,
0
,
0
,
P
R
O

GS
OL 1 0 / 0  P O S I T I O N  1 , 1 3 :
9  " F I I E  
" ; C H R S ( L
+ 1 2

8 1 ) : C H R S C I 4 + 1 2 8 3 : '
TURN

ON 1 1 0 0  R E M
MC 1 1 1 0  T R A P  E R R O R : O P E N  U 2 , 4 , 0 , P R O G S : 0 = 1 :

E = 4 0 : I N P U T  U 2 : L 5 : I N P U T  1 3 2 : N S
RR 1 1 2 0  I N P U T  U 2 : R E C S : T E M P S ( B , E ) = R E C S : B = 0

4
.
4
0
:
E
=
E
+
4
0
:
G
O
T
O  
1
1
2
0

LX  1 1 3 0  R E M  &M:1 2 , 1 1 „ I a l l i l l ta MI LI N2 2 4 . 1 . 1 1 . ,
KM 1 1 4 0  T R A P  E R R O R : X I O  3 6 , U 2 , 1 3 , 0 , P R O G S : O P

EN U 2 , 9 , 0 , P R O G S
AF 1 1 5 0  P O K E  7 5 2 , 0 : P O S I T I O N  1 , 1 3 : 7  "

U " : P O S I T I O N  7 , 1 3 : I N P U T

EN N E W  F I L E

P E ND C U R R E N T  F I L E

ASE O L D  F I L E
I F

ST C O N T E N T S  O F  F I L E
FE  9 4 0

L E T E  R E C O R D

20 P A G E  6 - Issuc

W I L D C A R D S

OPEN N E W  F I L E  O N  D I S K

RE AD F I L E  F R O M  D I S K

O P E NE D.

T I T S
KO 1 1 6 0  P O S I T I O N  I , 1 3 : ?  " M E D I A  -  l a d y ,

o o k ,  R o m ,  D i s k ,  R a s s > " : P O S I T I O N  7 , 1 3 :
I N P U T  M E D S : G O S U B  1 1 0

NO 1 1 7 0  I F  M E D S < > " M "  A N D  M E D S < > " 0 "  A N D  M E
D S ( > " R "  A N D  M E D S < > " D "  A N D  M E D S < > " C "  T H
EN ?  " 0 . : 6 O T O  1 1 6 0

RIC 1 1 8 0  P O S I T I O N  1 , 1 3 : 7  -
C r : P O S I T I O N  I 0 , 1 3 : I N P U T  L O C S : G O S U B

1 1 0
PA 1 1 1 0  P O S I T I O N  1 , 1 3 : 9

I r
.
:
P
O
S
I
T
I
O
N  
1
,
1
3
:
I
N
P
U
T  
D
E
I
S
:
P
O
K
E  
7
5

2 , 1 : G O S U B  1 1 0

L O C A T I O N

D E T A I L S

S e l e c t

AP

ER

' : G O S U B  1 4 0 : R E

T I T L E

DS 1 2 0 0  F O R  Y = I 6  T O  2 0 : P O S I T I O N  I , V : ?  E C S
: N E X T  5
i fMN 1 2 1 0  R E C S = D L S : R E C S C 2 , 1 5 9 = T I T S : R E C S ( 1 7 ,
1 7 ) = M E D S : R E C S 1 1 1 , 2 8 l = L O C S : R E C S ( 3 0 , 3 9 ) =
D ( I S

VK 1 2 2 0  P O K E  8 2 , 0 : P O K E  8 3 , 3 9 : P O S I T I O N  0 , 1
6 :
9  
I
L
S
;
R
E
C
S
;
B
L
S
:
P
O
S
I
T
I
O
N  
1
,
1
3
:
7  
"

•t  t h i s  fi l e  e n t r  9  ( Y / N )
XE 1 2 3 0  G O S U B  1 2 0 : I F  K E Y = 0 9  T H E N  9  U 2 ; R E C

ME 1 2 4 0  P O S I T I O N  0 , 1 6 :
9  
R C S ; R C S ; R C S :
P O S I T

I O N  1 , 1 3 : 7  •
fi l e ?  C Y / N ) ' ; : G O S U B  1 2 0

UH 1 2 5 0  G O S U B  1 1 0 : I F  K E Y = 8 9  T H E N  1 1 5 0
PN 1 2 6 0  C L O S E  U 2 : N I O  3 5 , U 2 , 0 , 0 , P R O G S : R E T U

RN
GP 1 2 7 0  R E M
KV 1 2 0 0  T R A P  E R R O R : X I O  3 6 , U 2 , 0 , 0 , P R O G S
CH 1 2 9 0  P O S I T I O N  1 , 1 3 :
9  
" g g E E I M M U n O n
; C H R

S C L . 1 2 0 ) ; C H R S C N + 1 2 0 > ; " M O M M I M E I M 3 M 3 M W
C V / N )

r d
9  
(
V
/
8
4
)

ED F I L E  T O  D I S K
ON 1 3 7 0  X I O  3 6 , 8 : 8 2 , 0 , 0 , P R O G S : X 1 0  3 3 , U 2 , 0 , 0

, P R O G S : O P E N  p 2 , 8 , 0 , P R O G S :
9  U 2 ; L S :
9  1 * 2 ;
N S : B = I : ( = 4 0

SG 1 3 8 0  T R A P  E R R O R : R E C S = D E L S ( B , E ) : 7  U 2 ; R E
C S : B = B + 4 0 : E = E + 4 0 : G O T O  1 3 8 0

CR 1 3 9 0  R E M
ON 1 4 0 0  D I M  P R O G S C 1 3 ) , L 5 C I 6 O , N S ( 1 6 ) , R E C S (

4 0 ) , T I T S ( 1 4 2 , M E D S ( 1 ) , L O C S ( 1 0 ) , D E T S C I O >
,m c $ ( 3 e ) , T L S ( A t e ) , s i S ( 4 e ) j o L S ( e e )

SY 1 4 1 0  D I M  C L S ( 3 8 ) , E C S C 2 1 ) , R C S ( 4 0 ) , 1 4 c $ ( 1
6 ) , N ( 5 S i r 3 8 ) : A = f e r t e l
-
2 5 6 : c a m  
T E M P S t A / 2

) , D E L S ( A / 2 )
AC 1 4 2 0  I L S = " k

JX  1 4 3 0  O L S = " l
I
"ZS  1 4 4 0  B L S :

An s o r e  e n t r i e s  f o r  t h i s

I .

E RAS E  F I L E  O N  D I S K

PD 1 3 0 0  G O S U B  1 2 0 : I F  K E • f < > 8 9  T H E N  N I O  3 5 ,
U 2 , 0 , 0 , P R O G S : R E T U R N

VH 1 3 1 0 1 ( 1 0  3 3 , U 2 , 0 , 0 , P R O G S : G O S U B  1 1 0 : P O 5
I T I O N  1 , 1 3 : 7  " F I L E  " ; C H R S C L + 1 2 8 ) ; C H R S C
0 1 + 1 2 0 / ; "  E R A S E D . " : G O S U B  1 4 0 : R F T U R N

KO 1 3 2 0  R E M
NJ  1 3 3 0  R E C S = T E M P S 8 8 , E i : p O S I T I O N  0 , 4 :
9  R EC S ; : F O R  V = I 5  T O  0  S T E P  - 1 : 5 0 U N D  0 , 5 0 , 1

0 , V : N E X T
PU 1 3 4 0  P O S I T I O N  1 , 1 3 8 7

' ; ; G O S UI S  1 2 0 : I F  K E Y 0 0 9  T H E M
D E L S C O B , D E ) = R E C S : D 0 = D 0 + 4 0 : D E = D E + 4 0

PC 1 3 5 0  I F  E O L T  T H E N  8 = 1 1 + 4 0 : E = E 4 . 4 0 : G O T O
1 3 3 0

RV 1 3 6 0  P O S I T I O N  1 , 1 3 : 7  "

D E LE TE  R E C O R D  R E
-
W R I T E

I N I T I A L I Z A T I O N

O P E NI NG  T I T L E

D e l e t e  t h i s  r e c o

R E - W R I T I N G  A M E N D

A c c e

BC 1 4 5 0  C L S = " - " : C L S C 3 0 ) = C L S : C L S E 2 ) = C L S
LL 1 4 6 0  M C S : M C S C 3 8 > = M C S : M C S ( 2 ) = M C S
MR 1 4 7 0  R C S = "  " : R C S C 4 0 > = R C S : R C S C 2 ) = R C S
SG 1 4 0 0  E C S = R C $ ( 1 , 2 1 ) : W C S = E C S C 1 , 1 6 /
I T  1 4 9 0  P R O G S = " D I : M A G F I L E .
FF  1 5 0 0  E R R O R = 1 6 0 : C A R D = 2 8 0 : M E N U 1 = 4 5 0 : M E N U

2 = 8 7 0
CM 1 5 1 0  F O R  1 = 1 5 3 6  T O  1 5 0 2 : R E A D  A : P O K E  I .

A : N E X T  I
TD 1 5 2 0  R E M
OX 1 5 3 0  G R A P H I C S  2 : P O K E  7 1 0 , 0 : F O R  V = 0  T O

1 : P O S I T I O N  U 6 ; " M A G F I L E " : N E X T
KA 1 5 4 0  P O K E  7 5 2 , 1 : P O K E  6 5 6 , 1 : P O K E  6 5 7 , 1 2

: ?  " b y  C h r i s  D a v i s " : Z = U 5 R C 1 5 3 6 J : P O K E  5
4 8 , 3 4 : P O K E  5 4 9 , 6 : G O T O  M E N U '

GO 1 5 5 0  D A T A  1 0 4 , 1 6 0 , 0 , 1 6 2 , 0 , 1 7 3 , 1 1 , 2 1 2 , 2
2 / , 2 0 , 1 4 1 , 1 0 , 2 1 2 , 1 4 1 , 2 2 , 2 0 8 , 2 0 2 , 2 0 8 , 2 4
2 , 1 3 6 , 2 0 8 , 2 3 7 , 1 6

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

TN 1 5 7 0  D A T A  1 6 2 , 6 4 , 1 4 2 , 1 1 0 , 2 , 1 6 2 , 0 , 1 4 2 , 1
8 2 , 2 , 7 6 , 9 8 , 2 2 8



MEMORY
Amod •120

33na

oa

WELL MINOT ATIIII•
Prlot e e l . .  EINV Monaco YES NO • Nem 1202 VIS
Ktotote d u n  nen g_ • Da HI 310p1/7•50 0105157.21 e te sl aasl i
itte tose d e te  int I t tO st. ) igeSeha 2 I l i lo ti rt • I • X . ,  , • 3 . .
Tat
•  
O
P
E
.
.  
/
U
n
i
m
m
e
l
l
e
d
i

50Mt tO)K MOS
SW
- 
O
P
O
0
i
n
p
4
o
.
.
.
)

T M . 31111 M a n
WI M P lainehha I c on M . .  i Appl e AI: t - A sa . , ci te
0 1 . 1 - 1 1 .  C i e . HES YES Tee
P o m o .  S o o .  O w e n . YES NO TEI
415222 Sate t Pe n TES YES yea
C . 1 . 0 .  P a r a .  Pri a l e r Pe rt NO YTS YES
O p . * .  Poppy O ak O o rtimir NO YES TEX
Hood Cam DM .  Inonace NO TES VIE
Full stroke  Maynard YES YES e l l
Nu mk a r  a t  k m .  a n . 0 1 x s a re . 112 I I I

04.1111.0 K a p p . NO
NO

YES .'ll. k m i
TEE

VII I  f t .  ke p i,
Te lCUTS. Co e n :e ke s.

runchon imys NO 10 to
ie611 p m . . dieted mot Mee .1 0 0
N o m e .  Punning speed l e t . A /T WO atAllt
R . I . . 512K M e . S IM
Number or m a z e .  mama I 3
Nu m . ,  ot an tra. monnemoma I t 112
nola• Pe re a n  PI . - 0 . 1 1 1 .  i p . a l SO •  103 i i .  •  25. . . 0  •  Me
m a . .  included Sooe  e au . NO - wan  Cle T w e e t . .
I t a m e m t .  E a l a r l I a l  P o n e  P a t h .

4
0

NO 0E1
Caantly•  Sockat NO NO YES
. . . . d .  Pa n s NO NO e lg  ( W )
MIDI Sp an o me  In se am MO NO TIM
M o ti o n al . r r  - nom MOO or
P i l l  Video Wi p e NO .

/
0
5

VIM

• •
•
3
3
.
- -
•

I

' " . " 7 - " . .
" P e P l e• ' . . . . " ' *

PT Y. E.
a .  •  
a
" " -
i i . d i
m i k .
4
1 ,
m 6
.
4
.
p
.

-  -  • • •'..Kkat
ee
ep. 
•  
P  
0 .
1
4 .  
/

,  Ne M e l iab e e m,
'
•
•
•
•
•
•
t
o
t
t
e
m
e
m
,
.
.
.
.
.
.  
a
w
a

- _

oATARI 520ST SPECIFICATION
hen Im Plano I P .  P . m  PO . M ie e s.
2E 0a a e l • • • •

GRAPHICS
nita ise  Ia  w•xionos

wo w  tin  3 Sc.... m a w .  whe w
3 3 0 a . . . . 6 n  i i  O 4 t t  I 0 1 •1 0 , 4 ha t l  I
440.20 lame  I l l  t o o .  I n .  m a x . ,
44444a, .4 4 0 ,4  .444•44444.44 tt‘ tr •44.
M a .  P g .  In i a t i  m o a nl i t  me in  m am a n•

. . . a n ,  
i s

a• at I . .

ARCHITECTURE
0 . 0 .  ( n a l

m i x  Ch o  • W U . . .  Mnornnt U .
DIVal C i a o  G o s p h • s o . g t a a a , , t - o w tba M e w .  M O  swe amo e a t . .

• a r
,  
i
I
n  
a
a
0
.
6
1  
i
n
c
.
.
.
,

1 *  c l a h a  t n . l a b r i  a tb a r m a  b a n
1
0
,
.
.
"
.
•
0
•
•
4
0

F r O th a a ,  WO O  h .

DATA STORAGE
eti o dea 0 1 . . •

130. 1•rw oon• a t c .  I  3 3 1 . . .  socane
CD . 0 . 0 . 0
▪ • •  w o .
. . 1 1 0 1 1 . 1 a . 4 1 4 1 0 1 4 1 W

DISK DRIVE
iout O 1 0 e o . . . . . 0  3
,
, n o m  
e a t .

Men oternwhodi e n t .  1tapow4,

SOFTWARE
O EM
onte nado I 00004  M h d ro n o  0 . 1 .  m a n .
T a m  • I r . .  000.0•100 1 . 0
aopel own wane
, e w e  
t e  
O P  
a t  
M o
i  
n
,

ttittrerclacal An n a n  £  S t  a Sc I i , .  a l .  •
0.11 10 I M  00•9 a  I P .  c a a m n W nondluaid
MCM • e makte  Cement, Snaar.
W nme me  thadenns
O EM O M .
E .  0444 P AO ,  papPed• r e p o t . .
mnd G al a  m a r t  e w e  p r a m .
Panonsi  elASIC 5 . 4010  W .

0•11.4
ka
▪ 
i
r
e  
n
e
r
h  
.
.
.
P
I  
n  
w
a
d
.
.

wowei u n t  al a te  dele•
ineula 5411(01554 w o e .

SOUND AND MUSIC
U k t . 0 • 1 ,

Prlia•Maity contra. t ra p 3 0 .  lc M e m  a . .
I . 0  ainka,0 w e nd 0
1 1 . 1 0 . • 0  •  OPla
a m a r a i n t . . . .  w h o m  . . . ro l e
Mi na he  o n n a l .
LI MP 1 0 . 0 0  3 . 1 1 0  % m o w
Wow  gormator

Ito

KEYSOARD
S a n .

Ciwelkhe s m e n
E q . . /  •nateanshamyt
▪ i t l e o 15114114 I D . . 0 1 .  l orp
I
e
.
.  
W
e
.  
l
a

••••••• c o p a p  r e f .  w e .  L A N G U A G E S
B4
,
SK
•  
4  
L
t
i
M
C  
4
•
4
4
4
4
0

MONITOR m o
o  n e w t  
n a  
g o o n  
. . . d o  
p c .
.

• 2 e ne n  n e n  nat . . . o w e  n o .  O C P ,  C. C o r m .  Moe
0ee451n e w . 1 0 . 0 . . .  L a M o o M o d A r • a a r d  P m .
Rel a Pr i o •  to w e  e hme  0 0 . 0 . 1 1 0  1 1 0 1 0 . 1 .  I nd aree 1 0 . 1 . e .  r - n a .

VARIOUS
• tu re .e latio te we

O . . .  p • • • • •  w i n o .
E M . R .
1 1  3
' o d  
a e
n n
y  
e
l
e
t t
o
e
t t
e

lwa Moe  mn
Pvi
- 
G
e
e  
h
a
m  
s
a
t

CO l e m n p an . e . ,
p o d .  . 0 . 1

1
1
1
.
.
.
1  
r
m
.  
I
m
a
t
.

MO I  iramte xh a mo ve .

•
•
•
•
•
,
,
f
i

WE ARE ME UK'S Nel ATARI SPECIALISTS
Al Si l ica valt h ave  be e n  su cCe Strtu liy d e d icate
,
'  t o  A l a n  e v e r  
s i n c e  t h e
,  r  
p r o d u c t s  
l a s t  
a p p e a r e
d  
o n  
t h
e  
U S

AL
ATARI

manket W e  can attribute our success largely to the Atari spacialtsalton which we praCtiCe and to Ma pser
back-up Ore provide P leat aleurad that when you buy
.  p i e c e  o t  A t a r i  
h a r d w a r e  
a t  
S r l i c a  
y o U  
w i l l  
b e  
f u l l y

suppOrtred Our  .0111.2, giving news or seittwar. releaseS and develapinsentil will keep you up to Om* enth
the  Atari  M arto n  an d  o u r te ch n o cal su p p o rt te am an d  sale s stal l  are  a t  Ilse  e n d  o t th e  te kap h o n a b rie  lo
de al with  yo u r p ro b le ms arid  su p p ly yo u r e ve ry ne e d  W i t h  O u r Spe e le list b i as ave  M tn  to  ke e p  sto cks o f
all the available Atari hardware, sattmare, perighettini and accessories We  also stock a  wide range of
Alan der:treated bOoks and through us. the owners on our list can subscrthe to sepettil American Alan
doclicoMd mag azin e s W e  can  p ro vi d e
,  l u l l  s e r v i c e  
t o  a l l  
A t a r i  
o w n e r l  
a r i d  
a r e  
n o w  
F i r m
l y  
e t S t a b
O S h e d  
a
s

the U l
,
CS  
N
U
M
B
E
R  
O
N
E  
A
t
e
r
,  
s
p
e
c
i
a
n
s
t
s  
H
e
r
e  
a
r
e  
l
u
s
t  
P
O
M
O  
t
h
.
r
.
g
.  
y
v
o  
C
a
n  
o
t
t
e
r  
I
O  
0
.
1  
c
u
s
t
o
m
.
,

•  FREE P OS T 11 P A C K IN G O N  M A IL OR D E R S  I t  you womb, Ake to be registered on Cme mailing
NW as an Alan computer lltM el, o r . .  a  parson
interacted In  buying a n Atar i machine. te l  us
know We  will he pleased to keep you up to date
with new M an dawdopments he *  OS chary* S o.
re tu rn  th e  co u p o n  i o d ay an d  be gan e xp e tie n cin g

apie Cie lle  Al l tn  se rvice  th e t Is se co n d  to  n o n e

• FREE NEXT DAY SECLIRICOR DELIVERY
•  INFORMATION MAILING SERVICE
• TECHNICAL SUPPORT TEAM
• HIGHLY COMPETITIVE PRICES
* AFTER SALES SUPPORT SERVICE
•  REPAIR SERVICE ON  ATARI PRODUCTS

VIDEO PORTSowni
i 
W
.

••• •  • . 1 1 0
. 1 6 • • •  P R I M  M 1 1 0
0
. . 1 1 . 1 . 1 1 . 1
I Iqfl  n w p o t i . n r o w . r o n .  0 1 . 0  •  Wl e tp

COMMUNICATIONS
a m e n t o w  o n e .  0
. 0 ,  I t i o •onom ot e o n .  cap e .  X
M G M .  antai  nual aropeol te
aT N a n . . .  E n s . .  S O M .

O .  POW op vit 4_200
P l i m h e n a n a . . .
Fbppy d e a  M e m
2 watecv dons te st tia 2 orno
, w e e kM O I  n o w .  he A M . .  0 i •a d m i n t h a t i .

GEM WIMP ENVIRONMENT
WI MP - W i l t .  0 p1  o i d e n fl
t
h o n a h .
Geloa 0 0 1 -  MOual
DE .  hES Ap5054111 Ene anharit le mon
O .  M o c k  1 ••••••••
Ram new P p .  a

* O M *
A thar -  w a r

%NI
MACINTOSH V Ple V 520STo

- ka, . •  a tat  Mae  w o  3
,
2 k  t a v o l a  
k o i  
w i
n  
a  
0 . g o
*
,  . c
r e e
n .  
a  
4
/

boanat 1 . 0 . 0 . 1  d n . .  b e d  . 0 4 1  l i . • • •  a n d  c o . .  1 . 1
moBia l e .  PM  M a rl  ssasiT I I  l ikia w e p t  Me l e a  0 4 1 1 0 0  1 . 1 1
l
i
n
t  
W
I
.  
M
a
r
i  
.
1
1
0
.  
l
a
n
o
r  
.
3
0
.  
l
b
.  
A
l
a
n 
a
p
e
.  
n
o 
£
6
0
.
1  
O
n
o 
M
r
.  
C
l  
m
e  
p
o
t
*  
•

t au  Jack Schalwn  PMACT• CAL COIMPUTiate

C . a .  M e m  • lawande ate w Wasetet s l a t  GAO 50014 04*4
cd h u n t  a r . r n  i . e  Va a l

• WW1 *
• Monoemorne M o m .
• l a p a n a i n n  1 0  512. 1  R A M

ul nunI pl O W l e y a l .  ow e  PAI

CABO M VAT

included
includes

L2595-3/AT

cSte•VAT
LOS•

CZno•vas
ditS• YAT
al  i ttlatrAT

bled. VAT
metwom
awereire
Sasheaka

SO W VAT

NICE 1 1 2 . 9 8 4  ELME MN

✓ - . . . .  -  Ke e e l ol a • I n .  .  .  m a n s .  I .  . 1

d o e . .  w a a .  •  V a .  I n n u . .  1 . 1  al  C o o . . .  whew
I .  1 . 4 . . . . . .  na te r• t t .  d l e a o r .  •  war

a u e . 2 .  le ile  FINANCIAL W W I
Tne  a  We  On Pr P . M .  W o w .  I . . ,  Mot r o w .  @AM

• Mel i  o r . . .  ma n e M EM  •
P. S.  I . .  M o r e .  o t .  P . a . .  0 3 MP0 1 2 0 1  WO O . )

. .  !SEMI  1011R
0  r a n o . .  
M e  
A t a r
i  
1 0 1
0 3  
n o
c h
r .  
n
o

I w o  I .  * W . .  m a w . .  Cl  1 • • • • • •  h e  P C w o h o -
. . . V  A p r i  OM talle  P E C K * * .  COMPUTER S W*
•  w and mown w e  0 . 1  a t .  I .  0 • 1 1 • 0 . 1 .  • • • • • • •

m e .  hp NOS M . A .  COMMJT100 M EO W
. M e r e  • I  1  a l  OA) e a l
,
n
,
w h i r  
o a m o  
.  
n o w  
• • • •  
P a
o  
W i
i y

o h . .  a l i t.  M a  0 .  0  0 0 .  I  donei 115  onot p c . . . .
1
.
1
.
1
‘
•
•
1
.
•
1
1  
0
.
.
.
.
.
.
.
.  
,
.
.  
A
n
.  
M
a  
e
a
r
.  
•

L  P al e  Me hl N o  talle  PERSONAL CONON/Tea ViOMM

PRESS COMMENT
Th.  100c17 •
,
, k i 4  
i n  .
0  
i n .
.  
• a
l ,  
•  
a
t .
,  
4
r
t  
t
h
a
l
w
a
n

al m a  M o s t  la a  W e e r .  N M  o n a  a t  M a  n u l l
w o o . .  mtuno and 0  tre nt m a k e  •

he re  • 3 2 -il pep yawn  am a w l . *  wo w
,
.  • • .
1 1 1 .  a l  1 5  P M l l  e .  a l  V IM  c i m • i o  t o  h tl h fI
b
a

P a t .  5 0 0 1 1  b u n .  1 1 1 6  o t o s o o m  c o m P u T e m  e t e i t e

-
M
.  
•
•  
a
p
r
o
o
r
r
a
v  
m
a
n  
p
o
m
m
e
l
.  
P
a
n  
a
n  
I
M
A  
P
C

rt e s a . m . .  wawa a e tre  ii.. wan . .  m t w e
Min M S S  PEPIO NM. 420.1APUTIN IMMO

- a t e  paa a t  O EN
,  P a m  
p e  
o w e  
t n
.  
t e
l  
A
.  
d d r
n p ,
. .

l a  . 1 . 4  l a  M A M e n n o w .  6 , 1  • a t a k e n
. 1 . 0 1 ,  Mat h . . .  already a n .  na0 . 0  d a c i o n i n . •

ked INS O O MMITING

-
n
a  
n
e
w 
4
4
4
1
1  
P
r  
c
o
r
r
a
e
t
a
o 
I
n
.  
m
a
m
a
.  
I
S 
.

one  o n  vie n ie  4  m a y  e sse icami t amme ing te e m
nonpa tha mum •  k e n o  tale  ANA.O GO O MPuTMO

it , P 4  s T 1  u m o I I I .  r I O . ' nw t hi rn 0 1 0 1 0 0 . 9 0  O nn
Okada684 m a m m a  e at me e •  twAse arie  W W I . .  •

May te d  105 e ge ttLAIIPO INIUMAIG W1111.-V
i t . .  Al an I T  a  a re a /  tha mon  alegani da ne rn • hada
AI . q  t on  m e  a r m .  t e e  * m a t  0
. 0 . 1  0
1
• • • • • • • . . . . e .  0 0 1 0 1  nw ee115 n t  lanag b Ar  111w a t hePc an  i te  n e m  •  n  l y  eno• tiwo at T i e  tisa te am

awaid I  al, 0 ,  414 agent m t . ,  te r one  To
mach wa ram Amap a Yo  ma amp nvai

A .  100  IILECTOONICI a Co stru swe
T h •  s e w /  i •  tecteocaay•meol lant T b .  12041 h a o . i . •  •

e a  new t ,  m a n  d e s . b .  Ca e e l .  -
hon Y O U R  C0 1 . 0 . 1 0 1

A L
ATARI

SILICA
HOTLINE 01-309 1111

MulArsAis:

Address:

POWER WITHOUT THE PRICE
THE NEW ATARI 5206T
Undaa ine  ne w l e ad e r. .  o r Jack Tmpnial I to ,  .ttio M P .  and Pounder ol Commode .*
Boune st Mach in e .). At. ,
,  C o r p o r a t i o n  
h a v a  
m a r k *
4  
m e l
t  
e n t
r y  
m h
o  
t
h
a  
. /
c 1  
c
a

e ztanate 'paptional co n vo ke *  we n •  m acaw.  asicn  . . . o n  the  companion  Man d an
T ramie s Megan Mowe r Without the  P m *  h as OPP
, i t n o l S t n S e , 1 S d  i n  
I n a  
t h a n u l a t t u N

ot the  ne w 512K Atari  52051  o slaw
, c o p m a x a t  
w i t c h  
o t t e r s  
W e  
o w
,  
w i t e t i r i t
a t •  
r i e p
t i

op . . e .  r e . at an i radii''y lo w once  lau n ch e d  a.  •  wo n t-M ai m  th e  o n  Inde nt
incorporae t•  .e ve n S . W .  package s e s . .  as thiv 520ST Otiniouter lath  5125 RAM
m o t .  co n tro l .  twi n  timolie lon th o wi at i M a We nne r 1040 .021 . ite  ke y twe e te d
,
s
w
e 
I
S 
k
e
z  
n
u
m
.
,  
k
e
p
a
a
d
l
.  
1
0
I
0
1 
e
d
e
M
a
c
e
,  
G
E
M 
a
n
d 
•  
S
O
K 
2
,
,  
n
o
n 
d
i
t
*  
e
l
m
.  
m
i
l

For tIle  package  phu4 Of ote z M t  X II U A I  •  C7401 Du e se d  tha •Mee b e at .  and  She
• Jacktnkon
•  
O h n e  
N u t
r i  
a  
C h
M d
,  
J
a
c
k  
T r
e m
i a
l l  
A
t
a
i
t
'
s  
n
e
w  
m
a
d
.
.
.  
h
a
s  
b
e
e
a  
d
i
r
e
c
t
l
y

compare d with  tha A p t .  Macintosh PRP E2505 I  iyA T •  ENNIS) wh Ich  o f f . .  similar
N e l m s  and cap ab l e . .  but I t  a much 1 . 0 .  o n .  Finnpurabty Pewee*4  by tha UK s
N O N  e Mical n o m . .  9 manisam premt•  n o  52051 is ake ty to mak•  a g e n t znpact In
was co u n try e a *  • 0 1 .1 • 1 1 .1 e d a . . .  to  an  I BM  P C.  APIRICO T o r APPL E
MACINT O SH Un like  itsove tone e d orunpaliburs th e  AtAil 52041 can  be We e d  co l t. *
004•30I P . n .  to . . . . so h  s choice  ed L.40 to 512 co lours The  4 4 0
,
0
,  0 1 0 0 4 0 4 1  a fi l l p p

out d m full pote ntial La g raph-,I  package s such al  GEM
USER FRIENDLY GEM OPERATING SYSTEM
T h •  pO a te d 0 4  i t . .  S T  I .  h a r . . 0 1  a n d  m a .  u  I n a n d l y  b y  I l l s  h o l .  o p e r a t i n g
Pinta.
, 
' G
E M
*  
n
o
w  
O
r
e
n
'
,  
A
i
n
e
a
c
h  
O
E
M  
p
a
s
t
s  
t
o
r  
G
r
a
p
h
i
c
a  
E
n
v
i
r
o
n
m
e
n
t  
M
e
n
a
g
e
,

en d  w a w a  a  1 5  t r i ond l y  c o l o o  o r  E t Y i  g ra ph i c s  1 . . 0 0  Wh i c h  p i m p .  . . mono
I t- .  01 the amelanly ••••••130 le .111 enoweele f a e Za nt i l ai i v o n d o .  . 1 0 * 1 5 0  O b l a C M  SuCh  I S M M ,  a ri d di a l  P r o .  a n d  I .  t o e  ot  pul l
O0001 M a n s ,  a n d .  ma ni a s  T n a  a d v a n t a g e  o t  a t i  i M a  i s  t ha t  t h e  00. 11001i n 1 1 1 0 0 1 . 1
e xtne rie ty e asy to  u te  GE M  hag n o w twain Implarronbad lo r the  AconC ACT . Ale n.
IOU. ICI_  an d  M y a t t  S te h yar•  writte n  to r GEM  on O af co mp e l*
, a n n u a l  a l b t o  r u ns n e e r  G E M  o n  1 1 0 . .  Co m p e t e /  I N .  . 1 1  a n a n i a  0 1 . 1 0 0 1  I C CluoC1.10 p r o d u c e  •
taiga b le ary re  siene latd InWroonosable
FREE SOFTWARE AND FUTURE EXPANSION
T .  Atm 5 2 0 6 1  conie s suppe ad e on  seven ire e  acate e r•  package *  00 t o t .
1
1 
T
O
G 
-
T
r
a
n
u
a
l  
O
p
M
e
t
i
n
g 
S
p
a
w
n 
b
a
w
l  
o
n 
C
P
s
t  
M
e 
2
1 
O
E
M 
O
t
a
p
n
i
e
s 
E
n
y
.
r
o
n
m
e
n
t

Manage r b y Dig ital ROOMII001 IDO l owing a WIMP 'Window l c .  M11.11. MAIO down
m an .  moironnatint 31 DR GEM Paint for cre ating g rap n ic. ame t• ro mite  al  O R OEM
WPM for word pioce se ng 5 ) Logo M rn in g  G r u m p  loanable  you MI weite to u r own
mo g ro rme e p ly using lunas g rap h ics 01 O P P e r . .  Eimac a pe ate rhe  use r Mandly
mmion o f IT .. S taO  te taramman g  O ne ..1 2 *  T
i  B O O  o l m m t i n g  
P r a w n  
O h l r .  
P O O

aPPOle 10 digiene Oi butane*. applications packages macs  ataketrat on Ins market
nneorpnad WW1 tu le ta e xpansion in  mind, the  ST  BOO te atate s a h o lt A  dine re nt
inte rlace s to dm D u l l . .  wo ad  and an  animase ve  e st o t lie e e taional IS P. I1 1 .3  atat i
mit soon  be  rai le d / in  •  ,
C K O k  1
,
a a t t  ,
a o
,  m a
,  
d r a .
4  
a n  
a  
3 5
/ G E I  
h a
r d  
d
e
k

t i m i t g a  a  M e l t .  C O M M .  I C D )  C . . l e  U
t  n O n 1 1 • 9an enter* 20 volume  ancyctopadla on one disk A  lull ran g . ox ine xpe onit p a n . t  are

ncluding d o l  m at ri x d am n . a- 1  e n d  th e m e  0 0 1 0 .  p i tme n  W M
,  i t sunbe a t a b l a  g r a p h . a .  5 4  Spe l  a . . r e  a t  a  p r i c e  & W h o  I I  t a t  e s dow  1 1 . 1  e d a n y

puteparable  pe rsonal co mp u Nr curre ntly on the  man al .  the  ST is an *pi In  sa h a t .
*ono tem cornmpition T o  m e .  ,irtPialr 0 1 .laII. p i v .  ST P am Sikem Shop . . isr Ni

d 0 e n t i n . 1 0 .  m t h  00111 1 1 . 0 1  OGG M M . .  dialni la • n e  p e r  I I I ,

Shies S hop Price, S551.30 •  C07.70 VAT 5 7 4 5 ,0 0  TONI price inch/dee
*512K RAM * B / W  MONITOR
*MO(JSE * 5 0 0 K  3.5" DISK DRIVE
*G EM *  KEYBOARD (95 KEYS)7/19

SILICA SHOP LTD, 1-4 The Mews, Hathedey Road, Stickup. Kant, DAM 4D
SEND FOR FREE ATARI ST LITERATUR

IN on E l l
To. S ilica S hop Lid, D e pt PSIX IDS 5, 1
-
4  T h e  M e w s .  
H a t h e r l e y  
R o a d ,  
S t d c u p
.  
K e n t
.  
0 A 1
4  
4 1 0
X

• PLEASE t E A L N
A
l l t i t E L
A
L
,
O R A T U R E

Po.icode:

Surname

Do you already own a computer
If so, which one do you own?

. . 1  N E I  i =  M E



programming

THE 'HIDDEN' GRAPHICS MODES

In the original 400/800 models, there were five graphics
modes available in Antic which were not supported by the
O.S. and BASIC. These were Antic modes 3,4,5, (text modes)
12 and 14 (graphics modes). With these machines, the only
way to use these modes is to alter the display fist, however, in
the newer XL/XE models, four of these modes are available
from BASIC. For this reason, I want to concentrate mainly
on Antic 3, the only remaining 'hidden' mode.

Very briefly, Antic 4 and 5 are text modes in which charac-
ters can be made up from more than one colour (up to three
colours per character, five colours on screen, including back-
ground). For a detailed discussion of these modes, see my
article on the subject in issue 17 of Page 6.

Antic 12 and 14 are graphics modes using two and four
colours respectively. The use ofcolour registers is identical to
Graphics 6 (Antic 12) and Graphics 7 (Antic 14), but the
advantage o f these modes is increased vertical resolution
(maximum vertical resolution=192 in hill-screen mode).
The combination o f good resolution plus four colours has
made Antic 14 (sometimes referred to as Graphics E or
Graphics 7.5) a great favourite for drawing and painting pro-
;gams such as Micropainter and AtariArtist.

Antic 3 is a fascinating mode because unlike all the other
text modes it allows lowercase characters to be designed with
true descenders (the bit that sticks below the line in the letters
g, j, p, q, and y). This makes the text look much better and
easier to read. I don't think I have ever seen this mode used in
any commercial program, which seems a great pity as i t
would surely be ideal for text adventures.

Each mode line for Antic 3 is 10 scan lines high, the extra
two scan lines being where the descender will go. This means
that 19 lines of text can be displayed on the screen. The really'
interesting point however is how the machine displays 8 x 10
dot characters while each character is still defined in memory
on an 8x8 grid. Listing 5 gives a demonstration with an
unchanged character set.

Two points to note. Firstly, the lines of text are spaced
slightly further apart due to the two extra scan lines. Secon-
dly, the odd effect produced with certain lowercase charac-
ters, as though the top of the character has been cut off and
put beneath it.

What happens is that when the hardware displays a
character in the last quarter of the character set (and only the
22 P A G E  6 - Issue 19
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last quarter - which includes the lowercase characters and a
few control characters) the first two bytes of the eight-byte
character definition in memory are displayed underneath the
character in those two extra scan lines. If those two bytes con-
tain only zeroes then there is no problem, but the taller letters
(b, d, h, etc.) have data in one of those bytes, which is then
displayed under the character with the top of the letter being
left blank. To design letters with true descenders, the data for
the descender should therefore occupy these first two bytes.
Figure I may explain this a little better.

To get around this problem of the tall letters, we could
simply redefine them without the topmost dots. This how-
ever would make them look odd - 'h' tends to look rather like
'n'. A  better way is to move the character set into RAM,
displacing each character definition upwards in memory by
one byte (so that byte 1 goes into the byte 2 position, byte 2
into byte 3 etc.). This has the effect of displaying each charac-
ter one scan line lower on the screen but still leaves us two
scan lines for the descenders. This means that the tall letters
will not lose their tops. Listing 6 contains a BASIC subroutine
to do this (lines 310-340) and then redefines the descender let-
ters as in Figure 1.

Line 270 resolves a slight problem. The lowercase descen-

OW 5  R E M A N T I C  3  D E M O N S T R A T I O N
LP  1 0  G R A P H I C S  0
DF 2 0  S E T C O L O R  2 , 2 , 0 : S E T C O L O R  1 , 2 , 0
HM 3 0  R E M
OW 4 0  F O R  J = 0  T O  2 6 : R E A D  Z : P O K E  1 5 3 6 . 1 J . Z :

NE X T J
MF 5 0  D A T A  1 1 2 . 1 1 2 , 1 1 2 , 6 7 , 0 , 0 , 3 , 3 , 3 , 3 , 3 , 3

EY 6 0  P O K E  1 5 4 0 . P E E K C 8 8 3 : P O K E  1 5 4 1 , P E E K C 8
9 ) : P O K E  5 5 1 , 0 : P O K r  5 6 0 , 0 : P O K E  5 6 1 , 6

LK 7 0  P O K E  5 5 9 , 3 4
PO 8 0  R E M
V T 9 0  P O S I T I O N  2 , 2 : ?  " A T A R I  -  A N T I C  M O D E

T H R E E "
C I  1 0 0  ?  " N O T E  A D D E D  S P A C E  B E T W E E N  L I N E S "
I B  1 1 0  ?  : ?  " a b c d e f g h i j k l m  n

o p q r s t u v w x y  z "
GB 1 2 0  ?  : ?  " N o t e  t h a t  o n l y  l o w e r  c a s e  c h

a r a c t e r s  a r e  a f f e c t e d ! "
NW 1 3 0  E N D

Ne w  D i s • l a  L i s t

P R I N T  s o m e  e x a m . l e s

Listing 5

1



der letters (plus comma and semicolon) have data in the last
byte of their character definition, which the above routine
puts into the first byte of the following character. Line 270
puts zero into the appropriate character's first byte, thus
avoiding the display of unwanted data. The only other pro-
blem is that certain characters (notably the ConTRoL
graphics characters) have data in the last byte of their defini-
tions. Moving this data means that these characters no longer
display properly. I haven't bothered to correct this, other
than for the comma and semicolon but i f  you want to use
these characters, it is a simple matter to redefine them back to
their correct shapes. Having redefined the descender charac-
ters, the program finally prints a silly message to show that it
really works.

That, then is Antic 3. You could of course design other
character sets, such as a Greek character set in this mode.
Virtually any type of' text is sure to look better. Remember
that since the characters are still defined on an 8 x 8 grid basis,
any character set editor can still be used. I think there is great
potential in this mode, which has never been fully utilised.

PAGE FL IP P IN G

Page flipping is a technique whereby you can change the
picture on the screen instantaneously, without having to
clear i t and redraw. It works by setting up two (or more)
screens in RAM, then flipping between them simply by
changing the display memory bytes in the DI._ Listing 7 gives
a very simple example of' this,

As you see, the process is very simple. Line 30 first clears
some memory 2 K, enough for two Graphics 0 screens. (The
statement PRINT CHRS(125) can be used to  clear any
amount of memory between the memory location found in
registers 88 and 89 and that in RAMTOP, location 106. For
more information, see 'Mapping the Atari', page 19.) Lines 80
to 100 write to the first screen by directing screen and display
memory pointers to it, and then alter the pointers and repeat
the process for the second screen. Line 160 is the core of the
page flip routine. The display memory locations in the DI are
directed alternately to the two screens. By inserting additional
LMS commands into the DL, you could flip only part of the
screen while leaving the rest intact. Incidentally, you are not
restricted to flipping between screens of the same mode, but if
using different modes you must also change the DL. Try
modifying the above example to flip between Graphics 0
and

There is an additional rather fascinating possibility. What
i f we could flip very rapidly between the screens - say in every
vertical blank interval? This would take place so rapidly that
the two screens would appear superimposed. I f  the VBI
routine also changed character sets or colour registers, i t
might allow you to construct Graphics 1 or 2 screens with 8
text colours, to print upper and lower case characters on the
same screen in these modes, or to mix Graphics 0 text with a
Graphics 8 display. To  demonstrate that this really does
work, add Listing 8 to the above example and re-run the pro-
gram. Both screens will appear together, using a simple VBI
routine to flip the pages. The assembler source code (Listing
9) is provided for anyone interested, and should be easily
modifiable for your own purposes.

Those of you not familiar with assembly language can still

Standard
loirrer-yase

tharili_ier definition in memory : 1
" ' "
I
"  d
" P
l
"
.  t i n  "
r
"
n

AnilL 3
M I M E . =
•  • • ••  E M M E N•
•  • 1 1
•  E N  •
MNINIENIENE

Figure 1. Character display and redefinition in
Antic mode 3.

HW
DK
JG
p I

UT
XX

FM
FM

Qt.
SK
( J

DQ
ZO
HO
VE
UV

NA

ZH

A N T I C  M O D E  3  -  R E V I S E D  c / s L TVO 5  R E M
NI_ 6  R E M
FO 1 0  R E M
VO 2 0  R A M T O P = P E E K t 1 0 6 ) : P O K E  1 0 6 , R A M T O P - 4 :

G R A P H I C S  8
OV 3 0  F O R  J = 0  T O  2 6 : R E A D  Z : P O K E  1 5 3 6 4
-
J , Z :

NE X T J
ME 4 0  D A T A  1 1 2 , 1 1 2 , 1 1 2 , 6 7 , 0 , 0 , 3 , 3 , 3 , 3 , 3 , 3

, 3 , 3 , 3 , 3 , 3 . 3 , 3 , 3 , 3 , 3 , 3 , 3 , 6 5 , 8 , 6
I P  5 8  R E M

MOMM
6 0  P O K E  5 5 9 , 0
7 0  S E T C O L O R  2 , 2 , 8 : S E T C O L
8 0  G O S U O  3 1 0 : G O S U O  1 5 8
9 0  P O K E  5 6 0 ; O : P O K E  5 6 1 , 6
K( 8 0 ) : P O K E  1 5 4 1 , P E E K C 8 1 )
O P
-
4
1 0 0  P O K E  5 5 9 , 3 4
1 1 0  R E M

R e s e r v e  s . a c e  f o r  n e w  c h a r s e t

S W i t C h  o f f  A N T I C  t o  s • e e d  t h i n .

P r i n t  m e s s a . e

D a t a  f o r  n e w  c h a r s e l

oR

:P O KE  1 5 4 0 , P E E
:P O KE  7 5 6 , R A M T

SS 1 2 0  ?
PG 1 3 0  ?  " T r u e  d e s c e n d e r s  n o w  i m p l e m e n t e d

-  g o o d  j o b  d o n e  p o s t
-
h a s t e  
w i t h o u t  
q u

a n d a r Y I "
NV  1 4 0  E N D
SO 1 5 0  R E M
RM 1 6 8  O U R C H A R = ( R A M T O P
-
4 ) * 2 5 6
AF 1 7 0  F O R  J = I  T O  7 : R E A D  O F F S E T

O 7 : R E A D  C H A R D A T
DT 1 0 0  P O K E  O U R C H A R + O F F S E T * g + x ,

X T X
GT 1 9 0  N E X T  J
OJ 2 8 0  D A T A  1 0 3 . 6 , 1 2 4 , 0 , 6 2 , 1 8 2 ,
VW 2 1 8  D A T A  1 8 6 , 6 , 6 8 , 6 , 8 , 6 , 6 , 6 ,
MY 2 2 0  D A T A  1 1 2 , 9 6 , 9 6 , 0 , 1 2 4 , 1 0 2

2 4
2 3 8  D A T A  1 1 3 , 6 , 6 , 0 , 6 2 , 1 0 2 , 1 0 2 , 1 0 2 , 6 2
2 4 0  D A T A  1 2 1 , 1 2 , 5 6 , 0 , 1 0 2 , 1 8 2 , 1 0 2 , 1 0 2 , 6
2
2 5 0  D A T A  2 7 , 0 , 8 , 2 4 , 2 4 , 0 , 2 4 , 2 4 , 4 8
2 6 0  D A T A  1 2 , 8 , 8 , 8 , 0 , 0 , 2 4 , 2 4 . 4 8
2 7 0  F O R  J = I  T O  6 : R E A D  O F F S E T : P O K E  O U R C
H A R + C O F F S E T * 8 ) , 0 : N E X T  J
2 8 0  D A T A  1 3 , 2 8 , 1 0 4 , 1 0 7 , 1 1 4
9
1 2 2
2 9 0  R E T U R N
3843 R E M  m o v e  c h a r s e t
3 1 0  R E M
3 2 0  O L D C H A R = P E E K ( 7 5 6 2 * 2 5 6 : O U R C H A R = C R A M
T O P
-
4 ) *
2 5 6

3 3 0  F O R  J = 0  T O  1 8 2 2 : P O K E  O U R C H A R + J + I , P
E E K ( C O L D C H A R + J ) ) : N E N T  J
4 4 0  R E T U R N

M o v e  c h a r s e t

: FO R  X = 0  T

C H A R D A T : N E

1 0 2 , 1 0 2 , 6 2
6
, 1 0 2 , 1 0 2 , 1

Listing 6
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use the routine - simply change the variables RAMTOP-8
and RAMTOP-4 in the USR call to the highbyte of display
memory for each screen. You must ensure that the low-byte is
the same for both screens, as in the example.

Notice that some slight flickering does occur with this
example. This can be minimised by adjusting your TV set,
and by experimenting with the available colours. I t  appears
best to  use dark backgrounds with high luminance fore-
ground colours, but I will leave you to investigate this further.
See 'De Re Atari' p.2-10.

J J  1 0  R E M
KK 2 0  R E M

o s c r e e n s

P a . e  fl i .  ( O A S I C )
R e s e r v e  a n d  c l e a r  m e m o r

TV 3 0  R A M T O P P E E K ( 1 0 6 ) : P O K E  8 8 , 0 : P O K E  8 1 ,
R A M T O P - 8 : ?  C H R 5 1 1 2 5 )

WI  4 0  P O K E  1 0 6 . R A M T O P - 0
ON 5 0  G R A P H I C S  0 : P O K E  7 5 2 , 1
VX 6 0  S E T C O L O R  2 , 1 3 , 2 : S E T C O L O R  1 , 1 3 , 1 2
S Z 7 0  D L = P E E K ( 5 6 0 ) + 2 5 6 * P E E K C 5 6 1 )
DO 8 0  R E M
MA 9 8  P O K E  8 8 , 0 : P O K E  8 9 , R A M T O P
-
8 : P O K E  D L
-
4

4 , 0 : P O K E  0 1
4 -
5 , R A M T O P
-
8

CN 1 0 0  P O S I T I O N  2 , 1 1 : ?  " T h i s  i s  t h e  fi r s t
p a g e . . . "

GO 1 1 0  F o R  T = I  T O  2 5 0 : N E X T  T
ZN 1 2 0  R E M
AO 1 3 0  P O K E  0 , , R A M T O P - 4 : P O K E  0 L + 5 , R A M T O P -

4
PE 1 4 0  P O S I T I O N  2 , 1 2 : ?  " . . . a n d  t h i s  i s  t h

e s e c o n d ! "
LY  1 5 0  R E M
RL 1 6 0  F O R  T = 1  T O  2 5 0 : N E X T  T : P O K E  D L
4
. 5 , R A

M T O P
-
0 : F O
R  
T
= I  
T
O  
2
5
0
:
N
E
X
T  
T
:
P
O
K
E  
D
1
4
.
5

, R A M T O P
-
4 : G O T O  
1 6 0

NA 1 7 0  R E M

24 P A G E  6- listiel9

W r i t e  t o  fi r s t  • a • e

Now  w r i t e  t o  s e c o n d  • a . e

P a • e  fl i  r o u t i n e  f o l l o w s

P r e s s  S Y S T E M  R E S E T  t o  s t o .

Listing 7

1 0  * = $ 0 6 0 0
2 0  : e q u a t e s
3 0  S Y S V 6 V = S E 4 5 F
4 0  C O U N T = S C 8
5 0  D L L O W = S C C
6 0  O L H I G H = S C O
7 0  S O L 5 T L = S 2 3 0
8 0  S E T V O U = S E 4 5 C
1 0  ; s e t  U p  f a r  v b i
0 1 0 0  P L A  ; n o .  o f  a r c s
O1 1 0  P L A  ; d i s c a r d  h i - b y t e  o f  1 s t  a r g .
0 1 2 0  P L A  ; 1 s t .  p a g e
0 1 3 0  S T A  P A G E 1
8 1 4 0  P L A  ; d i s c a r d  h i
-
b y t e  o f  
2 n d  
a r c .

0 1 5 0  P L A  ; 2 n d .  p a g e
0 1 6 0  S T A  P A G E 2
0 1 7 0  L O A  1 1 0 0
0 1 0 0  S T A  C O U N T  ; s e t  c o u n t e r  t o  z e r o
0 1 9 0  L D A  S O L S T L  ; 1 0
-
b y t e  o f  
d i s p l a y  
l i s t

0 2 0 0  S T A  D L L O W
0 2 1 0  L O A  S O L S T L + 1  l h i - b y t e  o f  d i s p l a y  l i

S t
0 2 2 0  S T A  D L H I G H
O2 3 0  L O A  1 1 6  ; i m m e d i a t e  v b i
0 2 4 0  L O X  U V O R O U T / 2 5 6
O2 5 0  L O Y  U U B R O U T & 2 5 5
0 2 6 0  J S R  5 E T V 8 V

J J  1 0  R E M
KM 2 0  R E M

0 s c r e e n s

P a • e  fl i •  ( B A S I C )
R e s e r v e  a n d  C l e a r  m e m o r

TV  3 0  R A M T O P = P E E K ( 1 0 6 ) : P O K E  8 8 , 0 : P O K E  8 1 ,
R A m T 0 P - 8 : ?  C H R S ( 1 2 5 )

W I  4 0  P O K E  1 0 6 , R A M T O P
-
0
004 5 0  G R A P H I C S  8 : P O K E  7 5 2 , 1
•  5 5  G 0 5 1 . 1 0  1 0 0
VX 6 0  S E T C O L O R  2 , I 3 , 2 : S E T C O L O R  1 , 1 3 , 1 2
S i  7 0  D L = P E E K ( 5 6 0 ) + 2 5 6 * P E E K ( 5 6 1 )
DO 8 0  R E M
MA 9 0  P O K E  ( M A I : P O K E  8 9 , R A M T O P
-
8 : P O K E

4 , 0 : P O K (  0 L + 5 , R A M T O P - 0
CN 1 0 0  P O S I T I O N  2 , 1 1 : 7  " T h i s  i s  t h e  fi r s t

p
a
g
e
.
.
.
"

GO 1 1 0  F O R  T = I  T O  2 5 0 : N E X T
ZN 1 2 0  R E M
AO 1 3 0  P O K E  0 9 , R A M T O P
-
4 : P O I C E  
0 1 . 5 , R A M T O P
-

4
PF 1 4 0  P O S I T I O N  2 , 1 2 : ?  " . . . a n d  t h i s  i s  t h

e s e c o n d ! "
MD 1 5 0  R E M
MN 1 6 0  X = U 5 R C 1 5 3 6 , R A M T O P
-
8 , R A M T O P - 4 )
RD 1 6 5  G O T O  1 6 5
NA  1 7 0  R E M
Y F 1 0 0  R E M
I C  1 9 0  R E S T O R E  2 2 0
OY 2 0 0  F O R  J = 8  T O  6 7 : R E A D  X : P O K E  1 5 3 6 f J , X

: N E X T  J
ZA 2 1 0  R E T U R N
GO 2 2 0  D A T A  1 0 4 , 1 0 4 , 1 0 4 , 1 4 1 , 6 6 , 6 , 1 0 4 , 1 0 4 ,

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

UF 2 3 0  D A T A  1 7 3 , 4 9 , 2 , 1 3 3 , 2 0 5 , 1 6 / , 6 , 1 6 2 , 6 ,
1 6 0 , 3 5 , 3 2 , 9 2 , 2 2 0 , 1 6 , 2 4 , 1 6 5 , 2 0 3 , 1 0 5 , 1

ME 2 4 0  D A T A  1 3 3 , 2 0 3 , 4 1 , 1 , 2 0 0 , 1 0 , 1 7 3 , 6 7 , 6 ,
1 6 0 , 5 , 1 4 5 , 2 0 4 , 7 6 , 6 3 , 6 , 1 7 3 , 6 6 , 6 , 1 6 0

ZD 2 5 0  D A T A  5 , 1 4 5 , 2 0 4 , 7 6 , 1 5 , 2 2 8 , 0 , 8

Listing 8

W r i t e  t o  fi r s t  • a . e

Now  w r i t e  t o  s e c o n d  • a . e

%POI r o u t i n e  c a l l  f o l l o w s

P r e s s  S Y S T E M  R E S E T  t o  s t o .
D a t a  f o r  V D T

O2 7 0  R T S
0 2 0 0  V B R O U T
0 2 / 0  C L C
0 3 0 0  L O A  C O U N T
0 3 1 0  A D C  U l  ; a d d  1 .  t o  c o u n t e r
0 3 2 0  S T A  C O U N T
0 3 3 0  A N D  U 1
0 3 4 0  O N E  P A G 1  ; s h o w  p a g e  1  o r  2 ?
0 3 5 0  ; c h a n g e  p a g e
0 3 6 0  P A G 2
0 3 7 0  L O A  P A G E 2
0 3 8 0  L D Y  1 1 5
0 3 9 0  S T A  C O L L O W D , Y  ; h i
-
b y t e  o f  
s c r e e n  
m e

m o r y  f o r  p a g e  2
0 4 0 0  J M P  E X I T  ; b a c k  t o  0 . 5 .
0 4 1 0  P A G 1
0 4 2 0  L O A  P A G E L
0 4 3 0  L O N '  U 5
8 4 4 0  S T A  C O L L O W 2 , Y  ; h i - b y t e  o f  s c r e e n  m e

m o r y  f o r  p a g e  1
8 4 5 0  E X I T
O4 6 0  J M P  S Y S U O V
O4 7 0  P A G E L  • B Y T E  •  ; r e s e r v e d  s p a c e
0 4 8 0  P A G E 2  . B Y T E  •  ; f o r  h i
-
b y t e s  o f  
t h e

t w o  P a g e s
8 4 9 0  . E N D

Listing 9

1



THE DISPLAY LIST INTERRUPT

OR
LO
HE

1 0
2 0
3 0
NE X T

REM D L I  E x a m • l e  2

X : P O K E  1 5 3 6 + J , 1 5 :G R A P H I C S  0FO R J = 0  T O  1 2 : R E A D
J

SE 4 0 REM I n i t i a l i s e  P O K E Y
NW 5 0

POKE 5 3 7 6 8 , 0 : P O K E

5 3 7 7 5 , 3
OW 6 0

POKE 5 3 7 6 1 , 1 6 6
I N 7 0 REM S e t  u .  t o  c a l l D L I
CI_ 8 0 POKE 2 0 3 , 0
TY 9 0 POKE 5 1 2 , 0 : P O K E  5 1 3 , 6
FL 1 0 0 D L = P E E K C 5 6 0 / + 2 5 6 * P E E K C 5 6 1 )
RO 1 1 0 POKE D L + 1 5 , 1 3 0
OH 1 2 0 POKE 5 4 2 8 6 , 1 9 2
NJ 1 3 8 ? " P r e s s  O P T I O N f o r  s i l e n c e • "
TA 1 4 0 I F  P E E K C 5 3 2 7 9 ) 0 3 THE N 1 4 0
OA 1 5 0 END
145 1 6 0 DATA 7 2 , 1 5 5 , 2 0 3 , 1 4 1 , 1 0 , 2 1 2 , 1 4 1 . 0 , 2

The Display List Interrupt is a highly advanced feature
found on few other personal computers even today - not bad
for a machine first designed in 1979! The DU really needs an
article all to itself, but hopefully this will provide enough of
the basic information to get you started. For an extensive
discussion, see 'De Re Atari', chapter five.

The idea behind the DLI is that when Antic finds a DLI
instruction in the DL, the 6502 main processor is forced to
stop what ever i t is doing and carry out a short machine
language routine supplied by the user. Unfortunately, due to
timing considerations, there is no way of knowing exactly
when on a given mode line the desired effect would actually
take place. For example, a colour change could occur partway
along a mode line - and exactly where this change occurred
might vary each time the DLI was called. There is a solution
however. Storing any number into register 54282 (WSYNC;
D40A hex) forces the microprocessor to  wait unti l  the
horizontal blank period before carrying out the required
changes. Any changes will therefore appear on the line below
that carrying the DLI instruction.

What sort o f things can you do? Your routine must be
short, and therefore changes are limited, but you can change
colour registers, alter other graphics registers such as the
character base register, create sound effects and manipulate
player-missile graphics. Some examples are given below.

PX
OP
FY

TT
Nr

SV
TN
FP
CX
PS
NZ
UR

D L I  E x a m . l e  11 0  R E M
2 0  R E M
3 8  F O R  J = 0  T O  1 0 : R E A D  X : P O K E  1 5 3 5 + J , X :
NE X T J
441 P O K E  5 1 2 , 0 : P O K E  5 1 3 , 6
5 0  G R A P H I C S  0 : S E T C O L O R  1 . 0 , 0 : S E T C O L O R
2 , 8 , 1 8
5 0  D L = P E E K C 5 6 0 3 4 . 2 5 6 * P E E K C 5 6 1 1

POKE r o u t i n e  i n t o  . a . e  6

M o d i f  D 1  t o  c a l l  t h e  D L I7 0  R E M
8 0  P O K E  D L + 1 5 , 1 3 0
9 0  P O K E  5 4 2 8 5 , 1 9 2
1 0 0  L I S T
1 1 0  R E M
1 2 0  D A T A  7 2 , 1 6 9 , 2 5 2 , 1 4 1 , 1 0 , 2 1 2 . 1 4 1 , 2 4 ,
2 0 8 , 1 0 4 , 6 4

Listing 10

D L I  d a t a

1 8 , 2 3 0 , 2 0 3 , 1 0 4 , 6 4
Listing 11

There are a number of steps to follow when setting up a
DLL These are as follows:

1) Write your DLI routine. It must be short. The time avail-
able varies between graphics modes, but ranges from 14 to 61
machine cycles. For detailed timing considerations, see De
Re Atari. Whatever else it does, your routine should first save
all the 6502 registers you intend to use to the stack (necessary
because, unlike the vertical blank interrupt, the O.S. doesn't
use DLIs and so does not automatically save and restore the
registers). I t  should then address WSYNC as indicated
above. Note that any registers changed by the routine -
colour, sound, etc. - should be the hardware registers and not
the more commonly used O.S. shadow registers, otherwise
the effect will not be properly carried out. At the end of the
routine, all 6502 registers used should be restored from the
stack and the routine should end with the Return from
Interrupt (RTI) instruction.
2) Place the routine into a protected memory area such as
page six.
3) Put the starting address o f your DLI routine, in low- and
high-byte format, into the DLI vector location at 512, 513
(200,201 hex; VDSLST). Note that there is only one vector,
and if you intend to use multiple DLIs then each DLI should
modify the vector to point to the next routine.
4) Modify the DL to call the DLL To do this, add 128 (i.e. set
bit seven) to the mode line instruction of the line before the
line on which you wish the change to appear (see the discus-
sion above for the reason for this). Note that this means that
you cannot use a DL I to alter the first mode line o f any
screen.
5) Finally, enable D L Is  b y  POKEing location 54286
(N,MIEN; D40E hex) with 192. DLIs are disabled on power-
up and System Reset.

Listings 10 to 12 are three examples of DLIs. The assember
source code is also given (Listings 13 to 15) and should be
fairly self-explanatory. The first example is probably the
simplest possible DIA, it changes the lower pan of the screen
to yellow. The top part remains blue because during the verti-
cal blank period the O.S. reads the RAM shadow register (not
changed by the DLI - hence the reason for addressing the
hardware registers) and puts the contents back into the
hardware register. When you have this running, try pressing
a few keys. You will see that occasionally a keypress is accom-
panied by a 'glitch' on the screen. This occurs because the
O.& keyclick routine also addresses WSYNC and in doing so
interferes with the timing of the DLL There isn't much you
can do about this, except not to allow input from the keyboard
in your program! I understand that XL owners can disable
the keyclick with a POKE 731,255 (do a POKE 731,010 turn
it on again). You might like to try this and see if if works. (400/
800 owners like myself needn't bother, 731 is a merely a spare
byte in our machines.) I have tried the NOCLICK routine
from Page 6 library disk no. 20 and this does appear to prevent
the problem.

The second example is one of sound generation using a
DLL The advantages of this method are that your main pro-
gram continues to run independently of the sound effect. Cer-
tainly, you could do the same thing using a k'BI routine, but
You can turn off a DLI sound effect by removing the D U

PAGE6-Issucl9 2 5



DISPLAY LISTS continued

D L I  E x a m . l eRL 1 0  R E M
J Z  2 0  D I M  O F F S E T ( 5 )
H I  3 0  R E M

f o r e  r o u n d
R e s e r v e  a r e a  f o r  P M G  a n d  d r a w

J 5  4 0  R A M T 0 P = P E E K C 1 0 6 ) : P O K E  1 0 6 , R A M T O P
-
4 :

G R A P H I C S  3 + 1 6 : P M M E M = R A M T O P
-
4

I R  5 0  S E T C O L o R  0 , 1 5 , 1 0 : S E T C O L O R  2 , 2 , 6 : C O L
OR 1

OY 6 8  P L O T  0 , 0 : D R A w T O  3 1 . 8 : D R A W T O  3 1 , 2 3 : 0
RAWTO 0 . 2 3 : D R A N T O  0 , 8 : P L O T  2 8 , 1 : D R A W T O

2 0 , 2 2 : P L O T  2 1 , 2 2 : D R A W T O  2 1 , 1
811 7 8  C O L O R  3 : P L O T  1 0 , 1 : D R A W T O  1 0 , 2 2 : P L O T

1 1 , 2 2 : D R A W T O  1 1 . 1 : P L O T  3 0 , 1 : D R A W T O  3 0
, 2 2 : P L 0 T  3 1 , 2 2 : D R A W T O  3 1 , 1

X 8  8 0  R E M
$0
5 
9
0  
F
O
R  
J
=
0  
T
O  
1
0
2
3
:
P
O
K
E  
P
M
M
E
M
*
2
5
6
+
J
.
8
:

NE X T J
RW 1 0 0  F O R  J = 0  T O  5 : R E A D  H Y T E : O F F S E T C J ) = 8

Y T E : N E X T  J
GJ 1 1 0  D A T A  3 1 , 4 6 , 6 1 , 7 6 . 9 1 , 1 0 5
OE 1 2 0  F O R  J = 0  T o  5 : F O R  X = 0  T O  6 : R E A D  O Y T

E: P O K E  P M M E M * 2 5 6 + 5 1 2 + O F F S E T C J I + X , B Y T E :
NE X T  X

MB 1 3 0  R E S T O R E  1 4 0 : N E X T  J
GE 1 4 0  D A T A  9 6 , 1 1 2 , 2 5 4 , 1 1 5 , 2 5 4 , 1 1 2 , 1 6
UD 1 5 0  P O K E  5 4 2 7 9 , P M M E M
VW 1 6 0  P O K E  5 3 2 7 7 , 3 : P O K E  5 5 1 . 4 0
OT 1 7 0  P O K E  6 2 3 , 1 : P O K E  5 3 2 4 8 , 1 2 7 : P O K E  7 0 4

, 1 4 : P O K E  5 3 2 5 6 , 0
OW 1 8 0  P O K E  2 0 3 , 0 : P O K E  2 8 4 , 1 2 7
SE 1 1 0  R E M
UC 2 0 0  G O 5 u 8  4 5 0
MX 2 1 0  F O R  1 = 1  7 0  6 0 0 0 : N E X T  T
FM 2 2 0  R E M
TM 2 3 0  1 0 5 U 0  2 5 0
MR 2 4 0  G O T O  2 4 0
O I  2 5 8  R E M
WD 2 6 0  R E S T O R E  2 8 0
OV 2 7 0  F O R  J = 0  T O  6 6 : R E A D  X : P O K E  1 5 3 6
4 .
J , X

: N E X T  J
OU 2 8 0  D A T A  7 2 , 1 3 8 , 7 2 , 8 , 1 6 6 , 2 0 3 , 1 6 5 ,
2 0 4
,
2

4 , 1 2 5 , 4 3 , 6 . 1 4 1 . 1 8 , 2 1 2 , 1 4 1 . 0 , 2
0 8
.
1 8 1 , 4 1

To  2 9 0  D A T A  6 , 1 4 1 , 1 8 , 2 0 8 , 1 8 9 , 5 5 , 6 ,
1 4 1
.
8 , 2

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

KK 3 8 8  D A T A  1 7 0 , 1 8 4 , 6 4
VC 4 1 8  R E M
AK 3 2 0  D A T A  3 0 , 5 0 , 1 5 0 , 1 7 5 , 7 5 , 1 0
JR 3 3 0  R E M
PW 3 4 0  D A T A  1 4 , 1 7 8 , 2 8 4 , 7 4 , 1 3 6 , 8
6YA 3 5 0  R E M
E Z 3 6 0  D A T A  1 , 0 . 1 , 3 , 0 , 1
MO 3 7 0  R E M
OZ 3 8 0  D A T A  1 , 8 , 1 , 4 , 8 , 1
WI' 3 9 8  P O K E  5 1 2 . 0 : P O K E  5 1 3 . 6
FO 4 0 0  O L = P E E K ( 5 6 0 ) + 2 5 6 * P E E K C 5 6 1 )
LY  4 1 0  F O R  J = 1  T O  6 : R E A D  L I N E : P O K E  C o L . L I N

E . 1 3 6 : N E X T  J
AG 4 2 8  D A T A  6 , 1 0 , 1 4 , 1 8 , 2 2 , 2 5
OM 4 3 0  P O K E  5 4 2 8 6 , 1 1 2
Z I  4 4 8  R E T U R N
OU 4 5 0  R E M
ME 4 6 0  R E S T O R E  4 0 0
NN 4 7 0  F O R  J = 8  T O  3 3 : R E A D  X : P O K E  1 6 6 4 . I J , X

: N E X T  J
CL 4 8 8  D A T A  1 0 4 , 1 6 1 , 7 , 1 6 0 , 1 3 9 . 1 6 2 , 6 , 3
2 , 9 2, 2 2 8 , 9 6 . 1 6 9 , 0 , 1 3 3 , 2 0 3 , 1 4 1 , 8 , 2 8 0 , 1

6 5
,
2 0

LA  4 1 8  D A T A  4 1 . 1 , 2 0 8 , 7 . 2 3 0 , 2 8 4 , 1 6 5 , 2 0
4
,
1 4

1 , 0 , 2 0 8 , 7 6 . 9 8 , 2 2 8
DS 5 0 8  X = U S R C 1 6 6 4 1
ZD 5 1 0  R E T U R N

S e t  u .  P M G

POKE i n  t h e  V B I  r o u t i n e

S e t  u .  f o r  t h e  D L I

D L I  d a t a

P o s i t i o n  o f f s e t  t a b l e

C o l o u r  t a b l e

S i z e  t a b l e

P r i o r i t  t a b l e

V 8 I  d a t a

Listing 12
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1 0  * = 5 0 6 0 0
2 e  ; e q u a t e s
3 0  615YNC=SO 40111 ; s y n c  r e g i s t e r
4 0  C O L P F 2 = 5 0 8 1 8  ; b a c k g r o u n d  c o l o u r
5 0  ; d l i  s e r v i c e  r o u t i n e
6 0  P H A  ; s a v e  a c c u m u l a t o r
7 0  L D A  U S F C  ; n e w  c o l o u r  ( y e l l o w )
8 0  S T A  W S Y N C  ; w a i t  f o r  h o r i z o n t a l  s y n c
9 0  S T A  C O L P F 2  ; d o  t h e  n e w  c o l o u r
0 1 0 8  P L A  ; r e s t o r e  a c c u m u l a t o r
0 1 1 0  R T I  ; r e t u r n  c o n t r o l  t o  p r o c e s s o r

0 1 2 0  . E N D  L i s t i n g 1 3

it=sefieo
2 0  ; e q u a t e s
3 0  1 4 S V N C = 5 0 4 0 0
4 0  A U D F I = 5 0 2 0 0  ; a u d i o  f r e q u e n c y  U 1
5 0  C O U N T E R = S C I I  ; t e m p o r a r y  c o u n t e r
6 0  ; d l i  s e r v i c e  r o u t i n e
7 0  P H A  ; s a v e  a c c u m u l a t o r
8 0  L D A  C O U N T E R  ; g e t  f r e q u e n c y
9 0  S T A  W 5 Y N C  ; w a i t  f o r  h o r i z o n t a l  s y n c
0 1 0 0  S T A  * U D E '  ; c h a n g e  f r e q u e n c y
0 1 1 0  I N C  C O U N T E R  ; i n c r e a s e  t h e  f r e q u e n c y

c o u n t e r
8 1 2 8  P L A  ; r e s t o r e  a c c u m u l a t o r
O1 3 0  R T I  ; r e t u r n  c o n t r o l  t o  p r o c e s s o r
0 1 4 8  . E N D Listing 14
▪ K = S 0 6 0 0
2 0  ; e q u a t e s
3 0  H e o 5 e 0 = s 0 0 0 e  ; h o r i z .  p o s i t i o n  r e g i s t e r

, p l a y e r  z e r o
4 8  O F F 5 E T = S C B  ; o f f s e t  c o u n t e r  i n t o  t a b l e s
5 0  S I Z E P 0 = 5 0 8 0 8  ; s i z e  o f  p l a y e r  z e r o
6 0  C O L P 0 = S 0 8 1 2  ; c o l o u r  o f  p l a y e r  z e r o
7 0  W 5 Y N C = S O 4 0 A  •
8 0  P R I O R = 5 0 0 1 8  ; p r i o r i t y  r e g i s t e r
1 0  P O S T E M P = S C C  ; t e m p o r a r y  p o s i t i o n  c o u n t ,

0 1 0 0  P H A  ; s a v e  a c c u m u l a t O r
0 1 1 0  T X A  ; s a v e  x - r e g i s t e r
0 1 2 8  P H A
0 1 3 8  P H P  ; s a v e  s t a t u s  r e g i s t e r
O1 4 0  L D X  O F F S E T  ; g e t  t h e  o f f s e t  i n t o  t h e

t a b l e s
0 1 5 0  L D A  P O S T E M P  ; t e m p o r a r y  p o s i t i o n  c o u

n t e r
8 1 6 8  C L C  ; c l e a r  c a r r y
8 1 7 8  A D C  P O S T A 8 , X  ; a d d  t h e  p o s i t i o n  v a l u

0 1 8 0  S T A  W S Y N C  ; w a i t  f o r  h o r i z o n t a l  s y n c
O1 1 0  S T A  H P O S P O  ; d o  t h e  n e w  p o s i t i O n
8 2 8 8  L O A  C O L T A 8 , X  ; g e t  t h e  n e w  c o l o u r
O2 1 0  S T A  C O L P O  ; a n d  c a r r y  i t  o u t
0 2 2 0  L D A  S I Z T A 8 , X  ; g e t  t h e  n e w  s i z e
0 2 3 8  S T A  S I Z E P O  ; a n d  c a r r y  i t  o u t
0 2 4 0  L D A  P R I O R T A O , X  ; g e t  t h e  n e w  p r i o r i t

0 2 5 0  S T A  P R I O R  ; a n d  d o  i t
8 2 6 8  I N C  O F F S E T  ; i n c r e a s e  t h e  o f f s e t
0 2 7 0  P I P  ; r e s t o r e  p r o c e s s o r  s t a t u s
O2 8 8  P L O
O2 1 8  T A X  ; r e s t o r e  x
-
r e g i s t e r
8 3 0 0  P L A  ; r e s t o r e  a c C U M u l a t o r
0 3 1 8  P T !  ; r e t u r n  c o n t r o l  t o  p r o c e s s o r
O3 2 0  ; v a l u e  t a b l e s  f o l l o w
0 3 3 0  P O S T A 8  . B Y T E  3 0 , 5 0 , 1 5 0 . 1 7 5 , 7 5 , 1
00 3 4 8  C O L T A M  . B Y T E  1 4 , 1 7 0 , 2 0 4 , 7 4 . 1 3 6 , 8 6
0 3 5 0  S I Z T A B  . B Y T E  1 , 0 , 1 , 3 , 0 , 1
0 3 6 0  P R I O R T A 8  . B Y T E  1 , 8 . 1 . 4 . 0 , 1
0 3 7 0  . E N D
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WELL
INCREASE YOUR
STORAGE

AND TR IPLE YOUR
SPEED!

THE ULTIMATE
WAR GAME

SIMULATIONS!
STRATEGIC SI MULATI ONS

BOULDER DASH
BOULDER DASH
O I LS  WELL
BC'S QUEST
MR ROBOT
MI NER 2049er

(:ASS
DI SK
CART
CART
DI SK
CART

9.95
14.95
9.95
9.95

14.95
9.95

BROADSI DES 38.75 DARK CRYSTAL DI SK 29.95
E AG LE S 38.75 MI SSI ON ASTEROI D DI SK 21.95
F I E LD  O F FI RE 38.75 ULTI MA 1 DI SK 21.95
O BJ E CTI V E  KURS K 38.75 ULTI MA I I DI SK 29.95
SO MISSION CRUSH 38.75 ULYSSES DI SK 29.95
COLONI AL CONQUEST
COMPUTER QUARTERBACK

38.75
41.65 WI ZARD & PRINCESS DI SK 21.95

SIX GUN SHOOTOUT 41.65 HO ME WO RD DI SK 48.95
RAI LS WEST 38.75
THE  COSMI C BALANCE 38.75 FLI GHT SI MULATOR I I 48.95
COSMI C BALANCE I I 38.75
BREAKTHROUGH IN ARDENNES 59.95 FOR ATARI 520ST
OPERATI ON MARKE T GARDEN
CARRI ER FORCE
KAMPFGRUPPE

51.55
59.95
59.95

KING'S QUEST
ULTI MA I I

49.95
59.95

REFORGER 88
COMPUTER AMBUSH

57.95
57.95 PRINTWARE U TILITIES

WAR IN RUSSIA 76.95 MEGAFONT I I + 24.95
QUESTRON 54.95 PAGE DESIGNER 29.95
BATTALI ON COMMANDER 41.95 RUBBER STAMP 34.95
PANZER GRENADI ER 41.95 TYPESETTER 34.95
GALACTI C ADVENTURES 63.95
I MP E RI UM G AI ACTI UM 38.75
U.S. A.A.F- 59.95 SEE YOUR LOCAL DEALER NOW
CYTRON MASTERS 29.95

introducing the US DOUBLER
US D O U B L E R  increases y o u r

storage to 180k. and is totally compat•
ible with other double-density disks all
DOS for ATARI and all ATARI 1050
disk drives

New SPARTA DOS CONSTRUC-
TION SET will triple your speed True
double-density. ATARI1050 (one and a
half times density) and single density
Time/ Day/ Date on your files Ram Disk
br  XE models
FREE SPARTA DOS CONSTRUC-
TION SET when you buy the

US DOUBLERS

A hardware/software combination
installation required, complete instruc-
tions provided

09 . 95
P:R CONNECTION
P RI NTE R/ MO DE M I NTERFACE 89.95
R. /TIME CLO CK CARTRI DGE  7 9 . 9 5

ZOOMSOFT

instruction from the DL, or more simply by disabling DLIs
(POKE NMIEN with 64). Do this with a VBI and you turn off
the O.S. vertical blank routine as well! The demonstration
addresses the sound registers directly; for more information
on this, see 'Mapping the Atari' pp. 121-125. The loop in line
140 is necessary because coming to the end of a BASIC pro-
gram - or the keyword END - turns off the sound. However,
pressing Break or the keyword STOP do not (try i t and
see).

The last example demonstrates the possibilities of using a
DLI to enhance player-missile graphics. Believe it or not, the
effect that is shown is achieved by using just one player and
one DLL The way it works is that the player image data is first
read into six different areas in the player-0 memory map (cor-
responding to six vertical positions on the screen) and the
DIA code set on six DI, mode lines. The DIA is table driven
and each time it is called changes the colour, size, horizontal
position and priority registers. A simple VBI routine is used
to move the player horizontally (source code in Listing 16). In
this third example, there is an inbuilt delay (line 210) to show
you the effect before the DLI is enabled. Because the DLI is
table driven, you can experiment with it and see what effects
are produced. The four tables are in lines 310-380 and can all
be altered. The position table is not one of absolute positions,
but of offsets from the horizontal position stored temporarily
in location 204, and then put into the player-0 position regis-
ter at 53248. •

Next issue, in the concluding part of this series, Steve Pedler
looks at some advanced uses o f the Display List including
scrolling.

FOR DETAI LS PHONE 01 482 1755

Post to ZOOMSOFT, 46 H u N T s w o g rH  MEWS, LONDON, N_WI  6DB

t e  4 1 = 5 0 6 8 0
2 0  ; e q u a t e s
3 0  H P O S P O = S D 0 0 0
4 0  S E T V O U = 5 E 4 5 C
5 0  K I T U 0 V = S E 4 6 2  ; v b i  e x i t  v e c t o r
6 e  P O S T E M P = S C C  ; t e m p o r a r y  p o s i t i o n  c o u n t e

7 0  T I M E R 7 - $ 1 4  ; i n t e r n a l  r e a l t i m e  c l o c k
BO O F F S E T = 5 C 0  ; o f f s e t  i n t o  t a b l e s
5 0  S I Z E P O = S 0 0 0 0
0 1 0 0  ; i n i t i a l i z e  v b i
0 1 1 0  P L A  ; n U M b e r  o f  a r g u m e n t s
0 1 2 0  L D A  1 1 7  ; d e f e r r e d  v b i
0 1 3 0  L D Y  M U O R O U T 8 . 2 5 5  ; 1 0
-
b y t e
8 1 4 8  L D N  U U B R 0 U T / 2 5 6  ; h i
-
b y t e
0 1 . 5 0  J S R  S E T U B U  ; e n a b l e  v b i
0 1 6 0  R I S  ; b a c k  t o  B A S I C
0 1 7 0  V O R O U T  ; s t a r t  o f  v b i  r o u t i n e
0 1 8 0  L D A  N O
0 1 9 8  S T A  O F F S E T  ; r e s e t  o f f s e t  c o u n t e r
0 2 0 0  S T A  S I I E P O  ; a n d  s i z v  r e g i s t e r
0 2 1 . 0  ; c o l o u r  a n d  p r i o r i t y  a r e  r e s e t  b y  s y

s t e m  v b  r o u t i n e  f r o m  s h a d o w  r e g i s t e r
0 2 2 0  L D A  T I M E R
0 2 3 8  A N D  U.1.  ; s l o w  t h i n g s  d o w n  a  b i t
0 2 4 0  ; m o v e  b y  o n e  c o l o u r  c l o c k  e v e r y  o t

h e r  j i f f y
0 2 5 0  O N E  E X I T
0 2 6 0  I N C  P O S T E M P  ; i n c r e a s e  t h e  t e m p o r a r y

p o s i t i o n  c o u n t e r
0 2 7 8  L e n  P O S T E M P
0 2 0 0  S T A  e p o s p e  ; a n d  s t o r e  i t  i n  p o s i t i o

n r e g i s t e r
8 2 1 0  E X I T
0 3 0 0  J M P  N I T U O U
0 3 1 0  . E N D Listing 16
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1
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4
N 
1
4
-
5
1
6
,  
A
L
U
M 
R
O
C
K 
R
O
A
D
,  
A
L
U
M 
R
O
C
K
,  
B
I
R
M
I
N
G
H
A
M 
8

i
0
1
#
Y

-
(1 K S O FTWARE
Hacker (d)  1 4 . 9 5
Ballblazer 9   95/ 14. 95
Fractulas 9   95/ 14. 95
Kennedy Approach  n o w
Theatre Europe  9 . 9 5
Blue Max 2001 9   95/ 14. 95
Mercenary 9   95/12.95
Strip Poker 9   95/14.95
Whirlinurds 9   95/14.95
GREMLIN G RAP HI CS  ACTI VI SI ON,  ELECTRI C
DREAMS ARI OLASOFT,  ENGLI SH SOFTWARE
LLAMASOFT, U. S.  G O LD MELBOURNE HOUSE.
SECTORSOFT CREATIVE SPARKS. DATABYTEOCEAN
NOVAGEN P.S.S.
I MPORTED SOFTWARE
Kybrd Template/Syncalec s o o n
Kybrd Template/Synfile  s o o n
IBATTERIES INCLUDED)
B-Graph 6 9 . 9 5
Home Pak  4 9 . 9 5
Paperclip  6 9 . 9 5
BRODERBUND
Printshop 3 9 . 9 5
Data disk 1  2 2 . 9 5
Data disk 2  2 2 . 9 5
Printshop paper  1 9 . 9 6
The Mask of the Sun  4 3 . 9 5
Serpent's Star  4 3 . 9 6
CA RO US E L  S O FTW A R E
Brain Strainers (c/d)  9 . 9 5
Simulated Computer (c) 9 . 9 5
Simulated Computer  1 4 . 9 5
EPYX
Koronis Rift  n o w
The Eidelon  •    n o w
MO NARCH DATA SYSTEMS
ABC Basic Compiler  7 9 . 9 5
SSI
Battalion Commander  3 7 . 9 5
Battle for Normandy 3 7 , 9 5
Battle for Shiloh  3 7 . 9 5
Breakthrough/Ardennes 5 7 . 9 5
Broadsides   3 3 . 9 5
Carrier Force  5 7 . 9 5
Colonial Conquest 3 7 . 9 5
Combat Leader 3 4 . 9 5
Computer Ambush  4 9 . 9 5
Computer Baseball  3 7 . 9 5
Computer Quarterback 3 7 . 9 5
Cosmic Balance 3 3 . 9 5
Cosmic Balance 11  3 3 . 9 5
Eagles 3 7 . 9 5
Epidemic  2 9 . 9 5
Field of Fire 3 7 . 9 5
Fortress  2 9 . 9 5
Gemstone Warrior  3 7 . 9 5
Imperium Galactum  3 3 . 9 5
Kampfgruppe  5 7 . 9 5
Knights of the Desert 3 4 . 9 5

Objective Kursk  3 7 . 9 5
Op Market Garden  5 7 . 9 5
Panzer Grenadier  3 7 . 9 5
Questron  5 7  95
Rails West 3 7 . 9 5
Reforger '88  4 6 . 9 5
Shattered Alliance  3 4 . 9 9
Six Gun Shootout  3 7 . 9 5
Tigers in the Snow 3 7 . 9 5
War in Russia  5 7 . 9 5
50 Mission Crush  3 3 , 9 5
I NFOCOM
Cut-Throats 2 9 , 9 5
Deadline  3 7 . 9 5
Enchanter  3 7 . 9 5
Hitch-Hikers Guide 2 9 . 9 5
Infidel  4 2 . 9 5
Planetfall  3 7 . 9 5
Sea Stalker  3 4 , 9 5
Suspect  3 7 . 9 5

37. 95Suspended
Witness  3 7 . 9 5
Wishbringer
Zork 1, 11, 111
MI CROPROSE
Crusade in Europe
Decision in Desert  3 9 . 9 5
Gunship s o o n
Silent Service  s o o n
Top Secret s o o n
MI CROLEAGUE
Baseball
Data disk
World series disk
1994 Team disk
Allstar roster disk
Franchise Team disk
General Manager /Owner
SYNAPSE
Brimsone  n o w
Essex  3 9 . 9 5
Minctwheel  3 9 . 9 5
Syncalc  4 9 . 9 5
Synfile  4 9 . 9 5
Syntrend  3 9 . 9 5
MI NDSCAPE INC.
Bank st music writer  n o w
Halley Project n o w
Crossword Magic  n o w
ROYAL SOFTWARE
Trivia Quest  n o w
Trivia Utility disk  n o w
0,S.S
Action 7 5 . 0 0
Action Toolkit  2 7 . 9 5
Basic XE  7 5 . 0 0
Basic XL 6 0 . 0 0
Basic XL Toolltit  2 7 . 9 5
DOS XL inc Bug 65  2 7 . 9 5
Mac/ 65  7 5 . 0 0
Mac/ 65 Toolkit  2 7 . 9 5
Writer's Tool 5 9 . 9 5

E l  O F F
VOUCHER

USE BEFORE 3 1 - 1 2 - 8 5
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soon
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•

HI PPOPOTAMUS FI L "OASIS SOFTWARE
Hippo St Ulitities 49. 95 Sundog 39. 95
Hippo Spell 39. 95
Hippo St Flarndisk 34. 95 MI NDSCAPE
Hippo Simple 49. 95 Deja Vu soon
Hippo Comp. Almanac 34. 95 Halley Project soon
Hippo Jokes/Quates 34_95 Keyboard Cadet soon

TALENT EXECON SOFTWARE
Zkul & West 29. 95 Taurus Accounts 250. 00
Flexifile 69. 95 Taurus Invoicing 135. 00

Taurus Printer' 500. 00
DRAGON GROUP
4 x Forth ilevel 1) 99, 95 I NFOCOM
4 x Forth Ilevel 2) soon Mind Forever Voyaging 44. 95
Forth Accelerator 74. 95 Cut-Throats 39. 95

Deadline 49.95
SOFT1 AW CORP. Enchanter 39. 95
VIP Professional phone Hitch-Hikers Guide 39. 95

Infidel 44 95
GST SYSTEMS Planetfall 39. 95
C Compiler 59. 95 Sea Stalker 39_95
Macro Assembler 39. 95 Sorcerer 44. 95

Starcross 49. 95
HABEIA.
,  
H I P
P O

Suspect 44. 95
C Compiler 79. 95 Suspended  • 49. 95
Checkbook Minder soon Wishbringer 39. 95

Witness 39, 95
MIRAGE Zork 1 39, 95
Express Letterwriter 49. 95 Zork 11 44. 95

Zork 111 44. 95
METACOMOO •
Assembler 49. 95 MI CHTRON
C Assembler 89. 95 Flight Simulator 39. 95
Lisp Development Kit 89. 95 Flipside 34. 95
Pascal 89. 95 Goldrunner 29 95

IBM ASCII Transfer 39. 95
FYDLER MI CROPRORAMMI NG M/Disk (Ram Disk) 34 95
Administrator 249. 95 MI /Term (Comms) 79. 95
Appointmaster 74, 95 Mud Pies 29, 95
Datamaster 59. 95 Soft-spool 3 4 9 5
Datastate 2 390. 00
Mailmate 39, 95 KUMA
Mastergraph 29. 95 K-Comm 49. 95
Spellmate 59, 95 K-Data 49. 95
Wordmate 59. 95 K-Seka 49. 95

K-Spread 49 95
SIERA ON-LI NE K-Word 49. 95
Gato soon
King's Quest 11 soon
Ultima 11 soon

1

1

'A FULL RANGE OF
ST SOFTWARE

HARDWARE  & PERI PHERALS ALWAYS I N STOCK'

PLEASE CHECK AVAI LABI LI TY BEFORE PLACI NG ORDER

TELEPHONE ORDERS NOW BEING TAKENHOTLINE
(021) 328 3595

PLEASE NO TE  ALL ORDERS TAKEN WI TH EI THER FULL-
PAYMENT OR DEPOSIT WILL NOT BE CLEARED UNTIL YOUR

ORDER IS READY TO BE DESPATCHED.
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Sector 10 is the main energy siupply uni t for this r
colony wi th seven power batteres tapped directly
into the core of Celsis 5. P•s sector guardian you must

the planet will explo v i i p e

make regular patrols in your vector fighter to guard
against intruders.  Al though the  subversives on
Celsis 5 are under  control ,  the nearby planet of
Eldon has an energy problem and there are growing
reports from off-planet intelligence that they may
make an attempt at penetratin without warning, fi v e ,  then

g SectorEld 10.

swiftly, towards power battery c r ui s e r
another and another! You Frms/ destroy them for i f
descends

they manage to f Celsi drain energy fr om al l  SCVC11 bat-
d

teries, the core o s de. 5 will becorned out that first unstable an

Suddenly, a n  o n

_
attack wave you may sit back thinking your mission

P OKE  7 1 0 . 8 : P O K E  F s  C H R S C : : : : :is completed but the Eldons come again, this time
_ :  c x • 5 ' 2 9  S E C T O R  1 0 "  12 FOR Tt; 255:PIHIC / iS ti l0 =1

am
_  wi th supporting defence ships, Whilst no match f o r

O S I T I O N  1 5

t h e  E i d O n S ,  i t  b u t  y o u  h a v e  E G  1 5  D A T A  8 , 1
1
: : 7 ; , 4 , 5 , 6

your fi ghter  you mi ght be outweighed by sheer
";

F r  i s  a suicide mission, -
- -  —_
= : P   5 . 1 0 , 1 1 , 1 2 1 2 1 4 . 1 5

they may as well die here as at ,
num er  .

no wish to die and nei ther  have the thousands On . -n
Celsis 5 who de pe d on Sector 10 to supply thei r
energy. I t will be a long fight.

Sector 10 is played by one player with the loystick.
A bonus ship is awarded after  10,000 points.  The ,
1 • •
- -  • • • • - - T ' —
space bar pauses the action and moving the joystick
will resume play,.

TYPI NG I T I N

Cassette and disk users should type in listing 1. o b
i t i o r
_ _ .
=
„

SAVE or ( 'SAVF a  copy, then RUN the program.
'- AllSWet the cassettedisk question ascor •  l v  and

_ I l b

the program will then check each line of data and

- - - = - 1 W  create a hoot tape or disk version- To load the boot -tape, remove all cartridgcs then turn on the com
-p u t '  whi l e holding down the S TART key.  Di ske in Listing 2 and save with what

-
De di sk asusers sho

ever fi l ename y ou wi sh on  t  e
" S E CTO RI AT- .  You can then RUN the program
by typing RUN "d:(your  fi l ename).

Sector 10 will only: run on 48k or 64k systems.

C

- - -

A

Awls
. C S  1  R E M

JA 2  R E M  n

I V  I  R E M  0 NH 4 REMGS 5  R E M  A
MD 6  I I  P A C E  b  m a G e r t N E
CV 7  R E M
MN 8  R E M
ZP R E I M

S E C TOR  1 0
AR

G e o f f  T h o m p s o n

•

ANW.T1 .cwilninuirraraTinw•

, 7, 0,1, • • • • • • • • • •

L Z 2 8 T R A P 2 1 1 : 9 I ? " C a s s e t t e 1 8 2 O r D i s k

MA 1 1 0  I F  P E E K ( 1 1 5 ) 0 6  T H E N  2 0 0
= = A M E = N C = M N

D T 1 2 0 I f P A S S r 8 T H E N 1 6 8

t i

I I

E N GLA N D  n

Z G 1 1 8 I F N O T D I S K T H E N 1 5 0
I F  1 4 8  C L O S E  A I : E N D

4 0
7 :
1 4
1
N
O  
N
J  
1
5
0  
F
O
R  
1
1
=
-
1  
T
O  
1
0
6
:
P
U
T  
0
1
,
1
1
:
N
E
X
T  
X
:
C
L
O

SE A l : E N D

Mr 5  R E M  S E C T O R  1 8  L O A D E R
0 0  1 8  O P E N  U 1 , 4 , 0 D : S E C T O R . D A V
•I L  2 0  P O K E  8 5 0 , 7
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mmwZ   0 0 8 0 0 8 0 8 0 0 8 3 0 0 4 8 4 / 0 0 0 8 8 1 , 1 1 / ,
GK 1 1 5 0  D A T A  0 0 8 0 0 0 8 8 0 0 8 0 8 0 0 0 0 0 8 0 8 3 8 0 0 8 0 0

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

MP 1 1 7 0  D A T A  8 0 0 0 3 8 3 / 3 A 3 0 0 0 4 0 4 1 4 2 4 3 8 0 0 8 0 0
8 3 0 0 0 0 0 0 0 e 8 1 0 0 0 e 0 e e e 0 e 4 8 4 1 0 0 8 1 0 0 0 0 8 0 0 0
0 3 0 0 0 0 0 0 0 0 8 1 8 0 0 0 0 0 8 3 0 0 0 0 , 1 4 1 7
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OX 1 2 8 0  D A T A  4 8 4 0 4 8 4 8 4 0 4 0 4 0 4 8 4 0 4 5 4 6 7 0 7 0 7 0
4 6 D 7 2 3 2 0 0 6 C O 5 4 0 8 8 1 5 4 0 0 8 2 5 4 0 0 8 3 5 4 0 0 0 4 5 4
O0 0 5 5 4 0 0 0 6 5 4 0 0 8 7 5 4 0 0 8 8 5 4 , 3 5 2 2
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8 6  1 8 3 0  D A T A  D 2 A A E 0 8 E 0 4 D 2 A E F F 2 3 0 D 0 C 2 4 8 D I C
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1
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.
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111 1 4 0 0  D A T A  0 3 0 2 2 C 3 A 5 6 6 D 4 5 C 4 D 2 8 5 8 6 8 7 8 8 8 9
0 A 8 0 8 C O O F C 6 0 7 8 3 8 7 F F E F F 7 F 1 C 7 E 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 4 4 C 9 F 0 8 0 0 0 0 4 1 0 0 4 A / D , 4 2 8 2

YO 1 4 1 0  D A T A  0 0 0 3 9 D 0 0 0 4 9 D 0 0 0 5 1 D 0 0 0 6 1 D 0 0 0 7
C A D 0 E E 6 8 A / 8 0 8 D 0 1 D 2 8 1 3 0 3 D 2 8 D 0 5 D 2 8 0 0 1 D 2 6 0
2 0 6 3 2 6 A D 8 0 7 A 8 0 5 0 7 0 A 9 1 0 4 2 , 4 2 3 6

114 1 4 2 0  D A T A  1 A 1 D D 7 2 3 E 0 1 D D 7 2 3 8 E 0 2 7 4 2 0 0 5 2 6 _
A 9 1 0 A 2 1 1 / D D 7 2 3 E 8 1 0 D 7 2 3 A D 4 5 7 A 8 D 5 0 7 A 8 E 0 2  -
7 A 2 0 0 5 2 6 A D 4 3 7 A D 0 7 5 A 2 1 A A 0 , 5 2 6 4

MV 1 4 3 0  D A T A  1 0 8 D 0 7 2 3 9 9 0 0 0 9 E 0 C 8 0 D 0 7 2 3 1 9 0 0
8 9 A 0 1 1 A 2 0 8 0 D 1 1 2 7 9 9 8 0 8 9 C 8 E 0 E 0 0 0 D 8 F 4 A 1 A F
0 D O 1 D 2 A 5 0 A 7 8 D 0 3 D 2 A 9 A 5 8 D 0 5 , 5 7 7 3

D5  1 4 4 0  D A T A  D 2 A 9 A 3 8 D 0 7 D 2 A 2 0 9 A 0 , 6 8 C 0 0 D 2 5
1
0

1 8 6 9 1 4 8 D O 2 D 2 1 8 6 9 1 4 8 D 0 4 D 2 1 8 6 1 1 4 8 D 0 6 D 2 O E
4 7 7 A 0 C 2 7 7 A A 2 0 2 4 0 0 0 8 8 D 0 F D , 4 / 5 2

JM 1 4 5 0  D A T A  C A D 8 F A A E 4 7 7 A A C 2 7 2 4 8 8 D 0 D I C A D 0
cc204727A98ea011990089ic8c01opeir8n90e8m
4 3 7 4 A 0 7 C 8 C 5 2 7 A A 9 4 4 8 D 0 I D 2 , 6 0 0 8

I D  1 4 6 0  D A T A  A 5 . 7 8 8 D 8 0 D 0 0 D 5 1 7 A 4 5
1
2 C 8 D 0 I D 0 A 9

O F O D C 0 8 2 8 D C 1 0 2 A , 8 2 8 0 4 7 7 A A 2 0 0 0 5
0
0 0 0 4 0 D 0 A
D 2 3 D 1 9 2 7 9 9 0 0 0 4 0 / 0 0 0 5 0 D 0 A . 4 0 6 9

OE 1 4 7 0  D A T A  D 2 3 1 , 2 5 2 7 3 9 0 0 0 5 A 1 0 3 8 D I C O 2 A D 0 A
D 2 2 9 1 F 8 D O O D 2 A D C 0 0 2 4 9 0 C 8 D C 0 0 2 8 D C 1 0 2 A D I C
0 2 D 0 F 8 C 8 E 8 E 0 0 C D 0 C 5 4 2 0 0 A C , 4 8 5 6

P T 1 4 8 0  D A T A  5 2 7 A C E 4 7 7 A D 0 8 8 A 9 0 0 8 D 0 1 D 2 A
,
0 6 8 D C 0 0 2 2 0 3 1 2 7 0 1 3 8 8 D C 1 0 2 A 2 0 0 0 E 5 6 7 A 0 E 5 3 7 A  T w

i l o d o w
i w o

8 6 0 4 8 6 1 1 6 8 E 4 0 7 A 8 E 0 3 7 A 8 E 9 8 , 5 2 6 7
HY 1 4 9 0  D A T A  7 A 8 E 3 D 7 A 8 E 2 1 0 7 A 8 E 2 A 7 A 8 E A C 7 A 0 E
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w

I E D O 0 D 2 E 3 4 8 D 2 8 7 A 8 E 0 4 7 A A D 2 1 7 A D O F 8 2 0 E F 3 8
2 0 6 3 2 6 2 0 0 8 2 1 2 8 F D 2 8 2 0 C A 2 / , 4 6 9 6

JO 1 5 8 0  D A T A  2 0 2 E 2 E E E 9 0 7 A 7 0 2 E 2 E E E 9 6 7 A 2 0 2 E

8 0 0 9 7 A C 9 8 0 D 0 0 3 4 C 2 3 2 5
1
6 0 A / , 5 3 4 2

2 E A 9 0 0 8 0 1 8 7 A 2 0 5 8 2 / 2 8 0 3 2 E 2 8 5 . 7 2 0 2 0 5 7 2 C 0 D
1 E D O A D A C 7 A F 0 0 3 4 C 7 3 2 C A D 4 0 , 4 2 4 5

TD 1 5 1 0  D A T A  7 A F O 0 C 4 C O 2 2 5 A 2 0 1 A 8 , 4 8 8 D 0 F D C A

D O F A 6 O A D O 8 7 A F 8 0 3 4 C 6 4 2 / A D 8 4 0 2 C 0 0 9 7 A F O O A  O f )
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MC 1 5 2 0  D A T A  0 0 8 5 4 0 A 9 0 6 8 0 0 7 7 A A D 5 3 7 A 8 0 5 8 7 4
F 0 0 C A D 5 1 7 4 3 8 E 9 0 4 8 0 5 9 7 A 4 C 4 9 2 9 A 0 5 1 7 A 1 8 6 9
8 5 8 D 5 9 7 A 8 D 0 4 D 0 4 0 5 2 7 A 1 8 6 9 • 4 5 6 8

DF 1 5 3 0  D A T A  0 8 8 0 5 A 7 A A 8 1 8 9 0 0 0 3 0 9 0 1 9 9 0 0 0 3 4 9
0 1 8 0 0 8 7 4 6 0 A C 5 A 7 A 0 9 0 0 0 3 0 9 0 3 9 9 0 0 0 3 4 0 5 8
.
7 0
F O O 6 C E 5 9 7 A 4 C 7 0 2 9 E E 5 9 7 A A D , 4 0 7 0

GS 1 5 4 0  D A T A  5 9 7 4 8 0 0 4 0 0 C 9 2 8 0 0 0 9 A 9 0 0 8 0 0 8 7 A
2 0 1 8 3 5 6 0 A D 5 9 7 A C 9 D 3 F 0 F 0 6 0 A 2 0 2 8 0 0 0 3 0 2 0 0 8
D O D 0 0 4 C A 1 0 F 5 6 0 A 9 0 1 9 0 9 C 7 A , 5 0 9 0

RW 1 5 5 0  D A T A  A 9 D C 8 0 0 5 7 A A 9 0 4 8 0 0 6 7 A A 9 0 0 8 0 0 8
7 A 2 0 1 8 3 5 4 C A 2 2 9 4 9 0 0 A 4 9 0 0 0 0 4 C A D 0 F A 6 0 4 9 0 0
8 D 5 1 3 7 4 4 1 5 0 7 4 2 0 E 0 2 9 E E 5 8 7 A , 4 8 4 7

AO 1 5 6 0  D A T A  A D 5 B 7 A C 9 0 7 D 0 F 0 6 0 5 0 5 C 7 A D 0 0 3 4 C
5 A 2 4 5 0 6 3 7 A 0 0 1 4 4 9 0 5 9 0 0 A 7 A 9 0 6 3 7 A 2 0 3 4 7 A 0 D
6 A 7 A 0 A A A 7 0 4 3 2 A 6 0 6 0 0 A 7 A F 0 , 4 9 6 0

VO 1 5 7 0  D A T A  0 1 6 0 4 9 0 0 9 0 6 3 7 A 9 D 5 C 7 A 9 0 7 8 7 4 9 0
9 4 7 A 9 0 8 0 7 A C E 0 3 7 A C E 4 5 7 A 2 0 3 4 2 A 4 2 1 0 2 0 4 3 2 A
6 9 0 1 8 0 5 0 7 4 4 9 0 A 8 0 0 2 7 A 2 0 8 5 , 4 6 0 4

OK 1 5 8 0  D A T A  2 6 6 0 8 0 7 F 7 4 8 5 1 3 5 1 3 0 8 6 7 4 8 5 6 7 1 1 0 0 A
2 7 A 8 6 0 8 0 5 3 2 0 9 1 1 3 4 1 1 0 6 5 2 6 9 1 8 6 E 8 C 8 8 0 5 3 2 8 9 1
1 3 4 5 0 6 5 2 8 9 1 8 6 6 0 1 3 0 9 4 7 A 1 0 3 0 , 6 0 2 4

5 8  1 5 9 0  D A T A  1 3 1 5 8 0 7 A D 0 1 9 A 9 0 8 9 0 6 A 7 A D E 7 F 7 A D E
8 6 7 A A 9 0 1 9 0 7 1 7 A 9 D 8 D 7 A A 9 F 0 9 D I F 7 A 6 0 0 D I F 7 A
F 0 0 1 6 0 A 9 0 0 9 D 9 4 7 A 9 0 8 0 / A F E , 5 9 4 2

RH 1 6 0 0  D A T A  4 9 7 4 6 0 0 0 7 8 7 4 0 0 3 5 A D 0 A D 2 2 9 0 1 0 0
0 1 6 0 A 0 0 3 7 A C D 0 1 7 4 0 0 0 1 6 0 1 3 D 4 9 7 A F 0 0 1 6 0 E E 0 3
7 A A 9 3 0 9 0 1 8 7 A 9 0 7 0 7 A A 9 0 0 9 D , 4 9 8 3

Y Z 1 6 1 0  D A T A  7 1 7 A 9 D 6 A 7 A A 9 8 0 9 D 7 F 7 A A 9 8 1 9 D 8 6
7 A 6 0 8 0 1 8 7 A F 0 0 1 6 0 8 0 1 1 7 4 F 0 0 1 6 0 4 0 4 6 7 4 9 0 1 1
7 4 0 0 7 1 7 A D 0 2 D F E 6 A 7 A 0 D 6 A 7 A , 5 7 0 4

GH 1 6 2 0  D A T A  C 9 0 8 0 0 1 7 4 9 0 0 9 0 6 A 7 A F E 7 F 7 A F E 8 6
7 A B D 8 6 7 A C 9 9 3 0 0 0 5 A 9 0 1 9 0 9 4 7 A 2 0 3 4 2 A B D 6 A 7 A
0 A A A 2 0 3 C 2 0 6 0 D E 6 A 7 A B D 6 A 7 A , 5 4 3 1

OE 1 6 3 0  D A T A  1 0 1 1 3 4 9 0 7 9 D 6 A 7 A D E 8 6 7 4 1 1 0 8 6 7 A C 9
0 0 0 0 0 9 A 9 0 0 9 0 7 8 7 A C E 0 3 7 4 6 0 D E 7 F 7 A 2 0 3 4 2 4 8 0
6 A 7 A 0 A A A 2 0 3 C 2 1 3 6 0 8 D 7 7 2 8 9 1 , 4 9 8 9

I C  1 6 4 0  D A T A  0 4 0 0 8 7 2 1 3 9 1 8 6 E 8 C 8 0 0 7 7 2 0 9 1 1 3 4 0 0
8 7 2 0 9 1 8 6 6 0 B A B O h C O D O E O F C 0 C 1 C 2 C 3 C 4 C 5 C 6 C 7
C 8 C 9 0 0 0 0 0 0 0 0 C A C 6 C C C D C E C F , 7 0 9 5

MK 1 6 5 0  D A T A  D 0 D I D 2 0 3 0 4 0 5 0 6 0 7 0 0 0 0 9 E 9 F A 0 A 1
4 2 A 3 A 4 A 5 A 6 A 7 A 8 A 9 A A A 8 0 0 0 0 0 0 0 0 A C A D A E A F 1 5 0
8 1 1 3 2 5 3 0 4 0 5 8 6 8 7 8 8 8 9 A 0 0 0 D 0 , 6 8 7 5

E Z 1 6 6 0  D A T A  2 9 0 8 0 0 0 1 6 0 8 D 1 E D 0 A D 5 9 7 A 3 8 E 9 2 8
4 A 4 A 1 8 6 0 9 9 2 3 8 0 A 8 7 A A 2 0 0 1 3 0 0 A 2 7 3 8 E D A B 7 A C 9
0 4 8 0 1 8 A 9 0 1 9 0 5 C 7 A A 9 A A 8 0 0 5 , 4 7 6 6

I L 1 6 7 0 D A T A 7 A 4 9 0 4 8 0 0 6 7 4 4 9 0 0 8 D 0 8 7 A 2 0 1 8 3 5
6 0 E 8 E 0 0 7 0 0 0 8 6 0 4 9 1 0 0 2 1 1 9 D 0 7 2 3 E 8 9 0 0 7 2 3 A D
4 5 7 A 8 0 5 0 7 A 8 E 0 2 7 A 2 0 0 5 2 6 0 D , 5 0 0 5

- L Y  1 6 8 0  D A T A  4 5 7 A F 0 0 1 6 0 4 9 0 1 8 0 4 0 7 A 2 0 E 1 2 0 4 9
0 1 8 0 0 4 7 4 2 0 3 1 2 7 2 0 4 7 2 7 4 9 0 4 8 0 2 7 7 A A 9 0 1 8 0 5 0

. 0 • • •

- -  -  7 A A 9 0 9 8 0 0 2 7 A 2 0 8 5 2 6 2 0 3 4 2 C , 3 8 4 2

F i $
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K
M 
1
6
9
0 
D
A
T
A 
C
E
2
7
7
A
A
D
2
7
7
A
D
0
E
8
A
9
1
0
8
D
1
C
O
2
A
D

1 C O 2 D 0 F 1 3 6 0 A 9 4 0 8 0 0 1 0 2 8 0 4 7 7 0 1 0 9 2 0 8 0 0 0 0 2 2
0F D 2 8 C E 4 7 7 4 8 0 0 1 D 2 A D 4 7 7 A C 9 • 5 4 7 8

AM 1 7 0 0  D A T A  8 F D 0 F 0 4 9 0 0 8 0 0 1 0 2 6 0 0 1 2 0 0 8 0 4 9 7 A
D 0 0 1 6 0 E 8 E 0 0 7 0 0 F 5 C A 8 D 7 8 7 A F 0 0 1 6 0 C A 1 0 F
7 6 86 8 4 C 7 3 2 C 2 0 4 7 2 7 2 0 E 1 2 D A 9 0 1 , 5 5 1 5

)••••••,

T5  1 7 1 0  D A T A  5 0 0 4 7 A 2 0 3 1 2 7 A 2 0 3 A 9 0 1 9 0 0 8 D 0 A 9
3 8 9 0 C 0 0 2 8 0 0 0 2 0 9 D 0 0 D 0 C A 1 0 E D A 2 0 0 8 6 1 5 0 A 9 0 4- -

.  m
8 5 1 3 1 4 1 1 5 E 8 0 2 7 7 A A 9 2 2 8 0 4 7 7 4 , 5 0 9 9

=7-. . . .  i
OF 1 7 2 0  D A T A  2 0 F 8 2 C E 6 8 1 A 9 4 4 8 0 4 7 7 A A 2 2 2 2 0 F 0

2 C E 6 0 1 A 9 6 6 8 0 4 7 7 A A 2 4 4 2 0 F 8 2 C E 6 8 1 4 9 8 8 8 0 4 7
7 A A 2 6 6 2 0 F 8 2 C A 0 0 0 2 0 0 7 2 0 4 0 , 5 4 2 6

ZR 1 7 3 0  D A T A  0 2 2 0 0 7 2 0 4 0 0 4 2 0 0 7 2 D A 9 6 0 8 0 1 C O 2
4 D I C O 2 D 0 F 8 2 0 2 0 2 D A 9 0 0 8 0 0 8 0 2 4 9 0 0 8 0 C 8 0 2 4 C
0 0 2 0 A 0 5 4 5 0 5 5 2 D 9 1 8 0 C 8 E 8 E C , 4 2 5 4

WO 1 7 4 0  D A T A  4 7 7 A D 0 F 4 6 0 4 9 0 1 8 9 9 0 1 0 2 A 9 7 8 8 0 2 F
7 4 9 9 0 0 0 2 4 9 0 1 8 D 1 C O 2 0 D 1 C O 2 D 0 F B E E 2 F 7 A A D 2 F
7 A C D 2 7 7 A D 0 E 8 E E 2 7 7 A 6 0 A 2 0 6 , 5 6 2 5

VO 1 7 5 0  D A T A  A 0 3 5 8 0 0 7 2 3 D 9 4 1 3 2 1 f 0 0 4 9 0 0 8 1 3 0 0 7
E 8 C 8 E 0 0 C D 0 E E 6 0 A 2 0 6 4 0 3 5 8 0 0 7 2 3 9 9 4 0 2 1 C 8 E 5
E 0 0 C D O F 4 6 0 F F F F 8 1 8 1 B F O F 8 F , 6 4 0 4

KY 1 7 6 8  D A T A  8 F 8 9 5 9 0 0 1 3 0 8 1 8 I F F F F 0 0 0 0 F F F F 8 1
8 1 8 0 5 0 8 0 0 0 0 0 8 0 8 0 0 0 8 1 8 I F F E F F E F F 8 1 8 1 0 D O D
8 1 8 1 0 0 1 3 0 0 0 0 D O D B D E F F F 0 0 0 0 , 7 8 0 3

5 5  1 7 7 0  D A T A  F F F E B O 8 D 8 O B D O O D B D E I D 8 E 7 E 7 E 7 E 7
F F E F F E F F 9 9 9 9 A 5 A 5 8 0 8 0 1 3 0 8 0 8 0 8 0 1 3 0 8 D E F F F O
8O S E F F F 8 1 0 1 8 F 8 1 8 7 8 7 8 F 8 F 6 F , 8 7 3
7Andr "=”

1
" -
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I C  1 7 8 0  D A T A  1 5 F 8 1 8 I F F E F F E F F 8 1 8 1 8 F 8 F 8 7 8 7 0 F
8 F M F B F 8 1 8 1 F F F F 0 0 O 0 F F 1 F 8 1 8 1 8 0 8 0 8 1 8 1 0
7 1 3 7B B B B O D 8 D F F F F 6 4 7 5 8 6 9 7 A 9 8 1 , 7 7 4 3

V I  1 7 9 0  D A T A  8 5 1 1 1 4 9 0 0 8 5 0 0 4 2 0 0 8 C 0 4 2 7 A 9 0 0 9 1
8 0 c 8 / 1 1 3 0 E 8 E 0 0 7 0 0 F I E 6 6 1 A 5 B 1 C 9 9 4 0 0 E 7 6 0 4
20 2 A D 0 C D 0 3 D 2 0 2 E D 8 0 O C A 1 0 f 5 , 6 1 3 1

H I  1 8 0 0  D A T A  A D 0 4 0 0 2 9 0 F 0 0 0 1 6 0 4 1 0 1 8 0 2 A 7 A 9 D
9 C 7 A 4 9 0 0 1 0 3 5 7 A 6 9 4 0 8 0 4 2 7 A 6 0 0 2 0 4 0 8 A D 0
0 7
A
C 9 0 1 0 0 0 1 6 0 0 1 ( 9 8 7 A B D 9 C 7 A D O , 4 7 5 7

X 8  1 8 1 0  D A T A  0 3 4 C 8 7 2 E 8 0 3 5 7 A F 0 0 1 6 0 2 0 D C 3 0 A 9
0 2 9 0 3 5 7 A B D 2 8 7 A C 9 0 8 0 0 1 8 4 9 0 0 9 0 9 C 7 A 9 0 2 1
1 7
A
9 0 9 F 7 A A 9 0 5 8 0 5 0 7 A A 2 0 1 3 8 E 0 2 , 4 7 5 7

TV  1 8 2 0  D A T A  7 A 2 0 8 5 2 6 2 0 0 7 2 F A D 9 8 7 A A A F 0 0 8 E 6
8 1 C 9 0 1 F 0 0 2 E 6 8 1 8 D A 8 7 A A 8 2 0 C 4 3 0 6
0 6 0 3 5 7
A F
0

0 1 6 0 8 4 0 0 1 2 A 0 0 0 7 A C 9 0 2 0 0 0 1 , 5 5 8 4
OM 1 8 3 0  D A T A  6 0 C 5 0 3 0 0 0 1 6 0 C 9 0 5 0 0 1 F 6 0 C 9 0 1 0 0

O D A D O O 7 A C V 0 3 D 0 0 1 6 0 C 9 0 4 0 0 0 E 6 O A D 0 0 7 A C V 0 2
0 0 0 1 6 0 C 9 0 4 0 0 0 1 6 0 A 0 0 0 7 4 1 8 , 4 5 2 8

MA 1 8 4 0  D A T A  6 9 0 2 C D 0 4 0 2 1 0 0 1 6 0 A D O A D 2 2 9 F 0 V
0 0 1 6 0 4 0 3 8 7 A 9 0 3 5 7 A 8 0 9 F 7 A D 0 2 9 A D 0 A D 2 2

9 0 1 9 04 2 7 A F 0 0 5 A 9 1 4 4 C F 0 2 E A 9 F 0 9 0 , 5 3 2
8FE 1 8 5 0  D A T A  A 5 7 A 9 0 0 1 0 0 2 0 E 0 2 F V D A 8 7 A 2 0 7 5 2 F
A 9 0 1 A E 9 1 3 7 4 9 0 9 F 7 A 6 0 B D A 2 7 4 F 0 0 6 F E A 5 7 A 4 C 1
62 F D E A 5 7 A 8 A D 0 3 0 1 3 D A 2 7 A F 0 8 F , 5 7 9 0

GM 1 8 6 0  D A T A  8 0 4 5 7 4 1 8 6 D 3 9 7 A C D 5 1 7 4 9 0 2 3 4 C 3
1 2 F A D A 5 7 A 3 8 E D 3 9 7 A C D 5 1 7 4 8 0 1 4 A 9 1 3 9 D

3 5 7
A
8
D

A 2 7 A 4 9 0 1 9 D A 2 7 A 4 C 4 D 2 F C 9 0 1 , 5 0 0 1
OH 1 8 7 0  D A T A  F 0 1 3 8 0 A 8 7 A C D 5 2 7 A F 0 0 8 8 0 0 6 F E A 8

7 A 4 C 6 0 2 F D E A 8 7 A B D A 5 7 A 9 0 0 1 0 0 0 0 0 9 A 9 0
0 9
D
9
F

7 A 2 0 E A 2 F 6 0 2 0 7 5 2 F 6 0 0 0 9 F 7 4 1 1 , 5 6 9 2
Y Z 1 8 8 0  D A T A  D O I D O D 0 4 3 0 1 0 C 1 0 2 A 9 0 0 9 0 3 4 7 A A D

0 4 0 2 2 9 0 1 0 0 0 0 5 0 0 7 3 0 9 D C 1 0 2 A 9 1 E
9 0 3
A
7
A A C
3
D

7 A A 9 0 0 1 8 6 9 0 A 8 8 0 0 F A 1 8 7 0 3 A , 4 5 8 6
DJ  1 8 9 0  D A T A  7 A 1 8 7 D 0 4 3 0 0 0 4 7 7 A 2 0 0 7 2 F 5 A F 0 0
8 E b B 1 C 9 0 1 F 0 0 2 E 6 1 5 1 A 9 0 A 8 0 2 7 7 A N D A 8 7 A A 8 A E 4 7

7 A 1 9 0 1 0 3 0 9 1 0 0 E 8 C 8 C E 2 7 7 A A D , 5 6 4 2
RX 1 9 0 0  D A T A  2 7 7 4 0 0 E 1 6 0 4 9 0 5 8 5 8 1 4 9 0 0 8 5 8 0 6 0

A D O A D 2 2 9 A A C 9 3 6 9 0 F 7 6 0 2 0 0 7 2 F A 0 9 1 1 7 A F 0 0 8 E 6
1 3 1 C 9 0 1 F 0 0 2 E 6 1 3 1 4 9 0 0 A 0 3 7 9 1 , 5 8 8 4

EF 1 9 1 0  D A T A  8 0 C 8 D 0 F 0 6 0 3 8 1 4 9 4 3 8 C 6 F 8 0 0 3 C 7 0
0 2 0 4 0 8 0 0 0 0 0 0 1 4 4 9 3 E 1 4 7 7 0 8 0 0 0 0 0 0 0
0 0 8 4 9 3 61 C 3 6 4 9 0 0 0 0 0 0 0 0 1 4 4 9 3 6 1 4 3 E , 2 6 7 2

EN 1 9 2 0  D A T A  4 9 0 0 0 0 7 E 2 4 2 4 1 8 3 C 7 E 6 6 3 C 0 0 0 0 3 C
6 6 2 4 3 C 1 8 6 6 7 E 3 C 0 0 0 0 3 C 2 4 6 6 1 8 2 4 7 E 7 E 3 C 0 0
0 00 0 1 0 1 0 1 0 7 C 1 0 1 0 1 0 0 0 0 0 0 0 0 8 , 2 0 1 1

KT 1 9 3 0  D A T A  0 8 0 0 3 8 1 6 2 0 2 0 0 0 0 0 0 0 8 7 4 4 2 0 1 0 2 8
4 4 8 2 0 0 0 0 7 E 4 2 4 2 4 2 4 2 4 2 4 2 7 E 0 0 0 0 0 0 0 0 3 C 2 4 2 4
3 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 1 8 0 0 0 0 , 1 7 3 8

MU 1 9 4 0  D A T A  0 0 0 0 0 0 0 0 0 0 1 0 3 8 7 C 8 E B E 7 C 0 0 0 0 0 0
0 0 1 0 3 1 3 7 C E E E E 7 C 0 0 0 0 0 0 0 0 0 0 3 8 7 C F A F A 7 C 0 0 0
03 C 7 E F F 8 5 8 5 F F 7 E 3 C 0 0 0 0 3 C 7 E , 3 6 3 4

TK 1 9 5 0  D A T A  F F 9 1 V 1 F F 7 E 3 C 0 0 0 0 3 C 7 E F F C I C I F F
7 E 3 c 0 0 4 9 0 8 0 D 2 7 7 4 A E 4 7 7 A 8 D 8 5 3 4 9 1 8 0 E 8 C 8 C E
2 7 7 A 4 0 2 7 7 A D 0 F 1 6 0 F E 2 0 7 A 8 D , 6 1 3 2

MS 1 9 6 0  D A T A  2 8 7 4 A 8 A 9 0 0 1 8 6 9 0 1 3 8 8 0 0 F A 8 0 4 7 7 4
6 0 A 0 3 1 7 A 1 8 6 9 1 0 A 2 2 5 9 0 0 , 2 3 4 0 3 3 7 A F 0 0 1 6 0 A 2
0 7 0 0 0 7 2 3 C D 3 2 7 A D 0 0 8 E E 3 1 7 4 , 5 0 5
7FH 1 9 7 0  D A T A  8 0 3 3 7 A A 9 3 F 8 0 4 1 7 A 6 0 4 D 3 F 7 A F 0 1 3
A 9 0 0 A 2 0 0 8 D 0 4 0 4 8 0 4 4 7 A 8 D 9 9 2 3 8 D 3 F 7 4 2 0 6
9 3 5A 0 0 4 7 A F 0 0 3 4 C 6 2 E 4 A D 2 9 7 A 0 0 , 4 9 3 9

TC 1 9 8 0  D A T A  1 5 A D F C O 2 C 9 2 1 0 0 2 0 A 9 F F O D F C O 2 8 0
2 9 7 4 2 0 C O 2 9 4 C 6 2 E 4 A 0 7 8 0 2 4 1 . 0 F 0 0 0 0 2 0 2 2 3
3 4
C
6 2 E 4 A 9 0 0 8 0 2 9 7 A A D 3 E 7 A D 0 1 8 , 4 8 9 0

ZW 1 9 9 0  D A T A  A D 3 8 7 A 8 D I E 7 A E E 3 0 7 A A D 3 D 7 A C
9 0 3 0 0 0 1 3 4 9 0 0 8 0 3 0 7 A 4 C 8 2 3 1 0 E 3 E 7 4 A 0

2 8 7
A F
0 0 3
C E

2 8 7 A A D 2 6 7 4 F 0 0 3 C E 2 6 7 A A 2 0 0 , 5 0 6
4HM u m e  D A T A  1 3 0 0 A 7 A F 0 0 3 D E O A 7 A 8 D I F 7 A F

0 0 3
D E

1 F 7 A 0 0 1 8 7 A F 0 0 3 D E 1 8 7 4 0 0 1 1 7 A F 0 0
3 0
E
1 1 7 4
E
8

E 0 8 7 0 0 0 0 4 2 0 0 8 0 3 5 7 A F 0 0 3 D E ,
5 6 3 7EC 2 0 1 0  D A T A  3 5 7 A E 8 E 0 0 3 0 0 F 3 2 0 D C 2 0 A E 0

7 7
A
1 0

0 8 4 9 0 8 8 0 0 7 0 2 4 C E 6 3 1 0 E 0 7 7 A 8 0
1 8 3 3 8 0 0 6 0 2
A
1

A A 8 0 0 7 0 2 0 0 0 6 7 A F 0 1 7 4 0 0 5 7 A , 5 1 0 9
R I  2 0 2 0  D A T A  3 8 E 9 0 0 8 0 0 2 0 2 8 0 0 5 7 A C E 0 6
7 4 4 9 8
C

8 0 0 3 1 ) 2 4 C 8 7 3 2 A 9 0 8 8 D 0 3 D 2 A D 4 2
7
A r
0 0
D
4
A
4
A
8
D

0 3 0 2 4 9 0 4 8 0 0 2 0 2 C E 4 2 7 A A 0 4 1 ,
5 0 2 6T I  2 0 3 0  D A T A  7 A F 0 1 4 4 A 4 4 A A 8 D 4 6 3 5

8 0 0 1 0 2
A
9 2 8

8 0 0 0 0 2 C E 4 1 7 4 4 C 3 7 3 2 4 9 0 0 8 0 0 1 0 2 4 0 C 1
0 2 4 9 0 86 D C 1 0 2 4 0 2 A 7 A D 0 0 3 2 0 2 2 3 3 4 0 ,
4 7 3 8

u . 0
4 "
"
1  
•
•
4
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PO 2 0 4 0  D A T A  2 8 7 A F 0 0 3 4 C 6 2 E 4 A D 2 A 7 A F 0 5 0 4 2 0 3
2 0 0 2 3 4 0 9 0 6 8 D 7 8 7 A 0 D 2 0 7 0 C 1 0 8 D 0 2 E 4 9 0 0 8 D 2 A
7 A 9 D 2 5 7 A C E 0 0 7 A A / 0 1 8 0 4 0 7 0 , 4 7 9 1

MC 2 0 5 0  D A T A  8 D 4 3 7 A 8 D 0 4 7 A C E 3 1 7 A A D 3 1 7 A 1 8 6 9
1 0 4 0 2 5 9 9 D 7 2 3 A D 3 1 7 4 D 0 8 5 A 9 0 1 8 D 4 C 7 A A 9 0 4 8 5
O3 A 9 0 0 8 5 1 1 2 A C 5 2 7 A 2 0 8 D 3 4 4 C , 4 8 6 7

L I  2 0 6 0  D A T A  6 2 E 4 A D 7 8 0 2 2 9 0 1 D 0 0 3 C E 5 2 7 A A D 7 8
0 2 2 9 0 2 0 0 0 3 E E 5 2 7 A 4 0 7 8 8 2 2 / 0 4 D 0 0 0 4 9 0 1 8 D 5 3
7 0 2 0 F 3 3 3 4 C E A 3 2 A D 7 8 0 2 2 9 0 8 , 4 3 8 0

WO 2 0 7 0  D A T A  D 0 0 0 0 9 0 0 8 D 5 3 7 A 2 0 0 8 3 3 4 C E A 3 2 A D
5 3 7 A F 0 0 6 2 0 F 3 3 3 4 C E A 3 2 2 0 1 0 0 3 3 0 0 5 1 7 A C 9 A 4 D 0
0 6 C E 5 1 7 A 2 0 3 9 3 5 A D 5 1 7 4 C 9 4 E , 5 1 0 5

JP 2 0 8 8  D A T A  D 0 0 6 E E 5 1 7 4 2 0 7 4 3 5 4 0 5 2 7 A C 9 3 6 D 0
0 3 E E 5 2 7 A A D 5 2 7 1 1 C 9 C C D 0 0 3 C E 5 2 7 A 4 C 6 2 E 4 1 2 3 9
6 1 8 8 B 0 0 7 F F A D 5 4 7 0 4 9 0 1 8 D 5 4 , 5 5 7 8

EG 2 0 9 0  D A T A  7 4 F 0 2 8 A D 5 1 7 0 8 D O O D O A D 5 3 7 A F 0 0 5
0 2 0 C 4 C 3 E 3 3 A 2 0 0 4 C 5 2 7 A A 9 0 C 8 D 2 F 7 A 8 D 8 8 3 3 1 9
0 0 0 4 E 8 C 8 C E 2 F 7 A D O E 3 6 0 A D 5 3 , 5 2 8 5

AT 2 1 0 0  D A T A  7 A F 0 0 E 4 2 2 4 A D 5 1 7 A 3 8 E 9 0 4 8 D 0 0 D 0
4 C 7 2 3 3 A 2 1 8 A D 5 1 7 A 1 0 6 9 0 4 8 D 0 0 D 0 A C 5 2 7 A A 9 0 C
8 D 2 F 7 4 B D 8 8 3 3 9 9 0 8 0 4 E 8 C 8 C E , 4 9 1 5

UM 2 1 1 0  D A T A  2 F 7 A D 0 F 3 6 0 0 0 F C 6 0 7 8 3 8 7 F F E F F 7 F
1 C 7 E 0 0 0 0 3 F 0 6 1 E I C E E 7 F F F F E 3 8 7 E 0 0 0 0 0 0 0 0 0 0
0 0 0 8 8 4 4 C 9 F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 3 7 3 1

MA 2 1 2 0  D A T A  0 0 1 8 2 1 3 2 F 9 0 0 0 0 0 0 0 0 5 5 7 A F 0 1 3 C E
5 5 7 A C E 5 1 7 A A E 5 5 7 A B D 2 E 3 4 8 D 2 8 7 A 2 0 4 A 3 4 6 0 A D
5 6 7 A C 9 0 A F O O C E E 5 1 7 A E E 5 6 7 A , 4 7 7 3

GU 2 1 3 0  D A T A  2 0 4 0 3 4 4 C E 9 3 3 E E 5 1 7 0 2 0 2 5 3 5 A E 5 6
7 A 0 D 2 E 3 4 8 D 2 8 7 A 6 0 A D 5 6 7 A F 0 1 3 C E 5 6 7 A E E 5 1 7 A
A E 5 6 7 A 0 D 2 E 3 4 8 D 2 8 7 A 2 8 3 9 3 4 , 4 7 5 8

JM 2 1 4 0  D A T A  6 0 0 0 5 5 7 0 C 9 0 A F O O C C E 5 1 7 A E E 5 5 7 4
2 0 3 9 3 4 4 C 2 4 3 4 C E 5 1 7 4 2 0 2 6 3 5 A E 5 5 7 A 8 D 2 E 3 4 8 D
2 8 7 A 6 0 0 3 0 3 0 3 0 2 0 2 0 2 0 1 0 1 0 1 , 3 7 1 5

RA 2 1 5 0  D A T A  0 1 0 0 0 0 5 1 7 4 1 8 6 9 0 1 8 D 0 5 D 0 A 9 0 8 8 D
5 7 7 A 4 C 5 8 3 4 A D 5 1 7 1 1 1 3 8 E 9 0 5 8 D 0 5 0 0 A 5 0 4 8 D 5 7 7 A
A 9 0 8 8 1 , 0 5 D 2 A 9 E 8 0 D 0 4 D 2 A D 5 2 , 4 8 3 1

D I  2 1 6 0  D A T A  7 0 1 8 6 9 0 5 4 8 0 9 0 0 0 3 2 9 E 3 9 9 0 0 0 3 8 9
8 4 8 3 2 9 F 3 9 9 0 4 0 3 C 8 A D 5 7 7 4 9 9 0 0 0 3 9 9 0 2 0 3 C 8 0 /
0 0 0 3 0 9 0 C 9 9 0 0 0 3 6 0 A 9 0 5 8 D 2 F , 3 6 1 3

FB 2 1 7 0  D A T A  7 A A E 3 0 7 A B D A 5 3 4 9 1 8 . 2 E 8 C 8 C E 2 F 7 4
DO F 4 6 0 F E 2 8 7 4 A D 2 B 7 4 A 8 A 9 0 0 1 8 6 / 0 0 8 8 D 0 F A 8 D
3 0 7 A 6 8 0 0 0 0 0 8 0 0 1 0 3 8 1 0 0 0 0 0 , 4 9 0 5

0 0  2 1 8 0  D A T A  0 0 0 0 0 0 0 0 0 0 1 0 1 0 7 C 1 0 1 8 0 0 0 0 0 0 0 0
0 0 1 0 1 0 3 8 F E 3 8 1 0 1 0 0 0 0 0 0 0 1 8 1 8 1 8 E 8 2 E 3 8 1 0 1 0
0 0 0 0 0 0 0 8 4 A 2 4 C 0 0 3 2 4 5 2 1 8 0 0 , 1 4 7 9

VO 2 1 9 0  D A T A  8 8 0 0 8 9 5 2 2 4 8 0 0 1 2 4 4 2 9 1 0 8 0 0 0 0 8 1
4 2 0 0 0 0 0 0 0 0 4 2 8 1 0 0 0 0 0 0 8 1 0 0 0 0 0 0 0 0 0 0 0 0 8  1 0 0
0 0 0 0 8 0 8 0 0 0 8 0 0 0 0 0 0 6 0 0 0 0 0 0 , 1 2 7 9

GD 2 2 8 0  D A T A  A O 1 E 1 5 0 0 0 3 2 9 F C 9 9 0 0 0 3 C 6 D 0 F 5 6 0
A B 1 E 8 9 0 0 0 3 2 9 F 3 9 9 0 0 0 3 C 8 D 0 F 5 A 9 0 0 8 D 0 5 D 2 6 0
C E 4 4 7 A A D 4 4 7 0 1 0 1 9 0 / 0 3 8 D 4 4 , 4 8 4 9

KV 2 2 1 8  D A T A  7 A 8 0 8 4 D 4 4 D 9 9 2 3 C 9 D 3 D 0 1 1 A 9 0 0 8 D
9 / 2 3 0 2 0 0 4 C 6 9 3 5 A D 4 4 7 A 8 D 0 4 D 4 6 0 E E 9 9 2 3 A D 9 9
2 3 6 2 0 8 9 D 9 9 2 3 E 8 E 8 E 8 E 0 3 C D 0 , 5 6 6 9

G I  2 2 2 0  D A T A  F 6 6 0 E E 4 4 7 4 A 0 4 4 7 A 8 D 8 4 D 4 C 9 8 4 D 0
1 / 4 9 0 0 8 D 0 4 D 4 8 D 4 4 7 A A D 9 9 2 3 C 1 0 0 D 0 0 B A 9 D 3 8 D
9 9 2 3 0 2 0 0 4 C 6 9 3 5 6 0 C E 9 9 2 3 A D , 5 3 3 4

WH 2 2 3 0  D A T A  9 9 2 3 A 2 0 0 4 C 6 9 3 5 A 2 A 2 A 2 A 4 A 4 A 6 A 6
A 8 A 8 A A A A A C A C A E A E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 , 3 0 9 8

BY 2 2 4 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 8 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0
ooDe ADADO O DAD0 0 0 0 0 Doe e e e , o

CB 2 2 5 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

CE 2 2 6 0  D A T A  0 0 0 0 0 0 8 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8 0
0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 00 0 0 8 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0
CH 2 2 7 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 00 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

CK 2 2 6 0  D A T A  De oADADDADDe l 0 0 0 0 ne e e e e e e e oe e
e 0 9 0 0 5 0 . 3 0 0 0 0 4 1 e 0 0 0 e 0 8 0 0 0 0 0 8 5 0 0 0 e e e e e e e e
0 0 0 e oc l e e c t ooe i m e 0 0 0 0 0 0 0 e o, e

CH 2 2 9 0  D A T A  0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0
0 0 0 0 0 0 0 8 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0
0 00 0 0 0 0 0 0 0 0 0 0 8 0 0 8 0 0 8 8 0 0 0 0 0 , 0

BO 2 3 0 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 8

OR 2 3 1 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

BA 2 3 2 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

BX 2 3 3 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0
0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 8

CA 2 3 4 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

CD 2 3 5 0  D A T A  0 0 0 0 0 0 0 e 0 e e e e 0 e e 0 0 0 e 0 0 0 0 0 0 0 0
0 0 0 8 0 0 0 0 0 0 0 e 5 0 0 0 9 e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 e e 0 e 0 e 0 e 0  0, e

1E 2 3 6 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 2 4

MZ 2 3 7 8  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0 F 3 F
F F F F F F F F F F F F F F F 0 0 0 0 0 F O F F F F F F F F 0 0 0 0 0 0 0 0
O O F F F O F C F F 3 F F F 0 0 0 0 F 0 F F 0 3 , 5 4 2 4

EG 2 3 8 0  D A T A  0 0 F 0 F F F F F F 3 F F F F F 0 0 0 0 0 0 F O F F F F
F F F F 0 0 0 0 0 0 0 F F F F F F C F F 3 F 0 F 3 F F E F F F C F O F C 3 F
3 F 3 F 3 F 0 F 0 3 3 F F F F E F F F F F O F 0 , 7 0 / 8

CO 2 3 9 0  D A T A  F F F F F I F F F F F 0 0 0 C 3 C F C C O F O F C F C 3 C
0 C 0 0 0 0 0 3 0 F 3 F 3 F 3 F 3 F F C F O F F F O F O F F F F F F F F 3 F
F C 3 C 0 0 0 O F F F E F F E F 0 8 0 0 0 C 3 C , 6 6 0 3

CC 2 4 0 0  D A T A  F C F C F 0 0 0 F 0 F C 3 F 3 F 3 F 3 F 0 F 0 3 3 F F F
F I F F F F F F 0 F 0 F O F F F F F F F F 0 0 0 0 0 0 0 0 C 0 F O F C F C 3 C
0 C 0 0 0 0 0 3 0 F 3 F 3 F 3 F 3 F F C F 0 F 0 , 6 5 3 1

I N  2 4 1 0  D A T A  F 0 F 8 I F F F F I F F F F 3 F 0 0 0 0 0 0 0 8 F F F F F F
F F 0 0 0 0 0 C 3 C F C F C F 0 C 0 F 0 F 0 3 C 3 F 3 F 3 F 3 F F C 0 0 0 0
0 0 F F F F F I F F 3 F 0 0 0 0 0 0 E F F F F F , 6 4 8 3

OR 2 4 2 0  D A T A  F F F I C O F 0 F 3 C F C F C F C F C 3 F F 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 F 0 3 0 3 8 3 0 3 8 3 0 F 3 C F O C O C O C O C O C O F 0
3 C 0 F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 F 0 F C 3 F , 4 0 8 3

J M 2 4 3 0  D A T A  3 F 3 F 3 E 0 F 0 3 3 F F F F F F F F F F O F O F O F C
F I F F F F F F F 0 F 0 1 0 F 0 F 3 F F C F C F C F C F 0 C 0 0 3 0 F 3 F 3 E

3 F 3 F F C F 0 F 0 F 0 F 0 F F E F F E F F 3 F , 7 4 1 0  1 1 1 1 1 8KP 2 4 4 0  D A T A  O F 0 F O F F F F F F F F F F C C O F O F C F C F C F C  -
3 F 0 F F O F C 3 F 3 F 3 F 3 F 0 F 0 3 3 F F 1 ' F C C O C O F C F F F F F F
F F 0 F 0 0 0 0 O F F F F F F O F C F F F I F F F , 7 6 2 0

LH 2 4 5 0  D A T A  F 1 F I C F 0 0 3 0 1 3 1 3 1 3 F 3 F F F F F F F F F F C  * E r
g " .F 0 F 0 F 0 F O C O F F F F 3 F 0 3 0 0 0 0 0 0 0 0 C 0 E O F O F C F C 3 F  = = r 1 = - =-

8 1 3 F 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 F 3 A , 5 4 1 0  = -
DM 2 4 6 0  D A T A  E A F E 0 E 0 E 0 E 0 E C 0 B 0 0 0 B 0 5 0 B 0 8 0 8 0

0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 3 0 E 3 A 3 A 8 F 0 E 0 E 0 E
F A A A A A A A F F B O B O B O B F A A A A A A , 4 4 0 2

0 0  2 4 7 0  D A T A  F F 8 0 0 0 0 0 C 8 B O A C A C F 0 0 3 8 E 3 A 3 A 3 A  -
3 8 3 8 3 O F F A A A A O F E 0 0 0 0 3 0 E F F A A A A E A 3 A E A A B A C
C 0 B 0 A C A C A C E C E C E C 3 8 3 5 3 4 3 1 4 , 6 1 0 0

CV 2 4 8 0  D A T A  3 A 3 A 0 E 0 3 3 A E A E B A B A B A A A A F F 8 0 C 0
0 3 0 E F A A A A A F F E C E C A C A C A C A C B 0 C 0 0 1 0 1 0 1 0 1 1 5
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 5 4 4 , 4 6 3 3

JA 2 4 9 0  D A T A  4 4 4 4 5 4 4 0 4 8 4 0 4 0 5 4 0 4 0 4 0 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 5 0 0
0 0 0 0 5 5 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 8 0 , 1 7 7 9

OG 2 5 0 0  D A T A  0 0 5 5 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 8 5

BV 2 5 1 0  D A T A  D e 0 0 e 0 e e e e e e e 0 e e e e e e e e 0 e e 0 8 8
0 8 0 0 0 0 0 0 0 0 0 D0 0 0 0 0 0 0 0 nooDADADAADADDADO O  - -
0 0 0 8 0 0 8 0 9 0 0 0 8 0 0 0 8 0 0 0 0 0 0 0 . 0

BY 2 5 2 0  D A T A  0 0 0 e e 0 0 0 8 8 0 0 0 e e 0 e e e 0 0 0 e 0 8 0 0 0  • 4 ,
4
0 0 W
1 0 1

De e i s e e Doom i e e i m oe e e e e e noot t 0 0 0 t i ow i e 0 0 0 0

0 0 8 0 0 0 0 0 e 0 0 e 0 8 0 0 0 0 0 0 0 0 0 0 , 1 3  A T M . A q m w "
CB 2 5 3 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

h h ,0 0 9 0 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 4 3 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 "
4
,0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 , 0

CF 2 5 4 0  D A T A  0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  t q i e
g ‘ .0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0

CH 2 5 5 0  D A T A  0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0  0
1
. . „ 0 /
7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  t e
0 0 0 0 8 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0
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C o m p u t e r  S u p p o r t
"THE UTILITY SPECIALISTS"

A fine selection of software and hardware directly from its makers
Something for every ATARI* enthusiast

SA E. liu r mom drrarls,

Ai.AFIT is  a 1,3E14,7,4r* o f  ATARI C IIR P os v E r oN
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USER GR OU P  D E M ON S TR A TION S  A R R A N GE D

l ie  are cowl n oath adding o rK and exrtring produris In our nongel !deem. srn,1

2560 DATA 000000tew00000p00000p00000000
oeti000ttocl0000000000ti000000000000000eee
cg00000mi0000000mm000poe,e
2 5 7 0  D A T A  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
eetw00000000000000000poeoctootleotism0000
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0
2580 DATA 0000000p00000lcm0000000000000
000000atiooeeim000000000000mm000000000
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0
75/0 DATA eeeeeeeee000000000p00000twoo
000000000000009955599555665596655555195
6 5 5 6 5 5 6 6 9 6 5 5 9 5 5 9 5 5 6 5 9 5 5 5
1
, 2 5 3 3
2 6 0 0  D A T A  5 9 5 6
.
9 9 5 5 9 6 6 5 5 5
0
9 5 0 0 3 0 3 0 3 0 3
3 3 F

3 C 3 0 0 0 0 0 0 C O C C C F C 3 C 0 C 0 0 0 F 3 F 3 0 3 0 3 1 3 0 3 0 0 0
F 0 F C 0 0 0 C F C 0 0 0 0 0 0 3 0 3 0 3 0 3 C , 3 1 6 1
7 6 1 0  D A T A  O C O F 0 3 6 0 0 0 0 C O C 3 C 3 O F 0 0 0 0 0 3 f 3 F
3e313e313100101000lc0001ere00e00000ee00
0 0 0 0 1 0 0 C 3 1 0 3 3 1 3 F 0 F 0 3 0 F 3 0 , 2 6 9 4
2 6 2 0  D A T A  F C C O F C F C F 0 C 0 0 0 1 0 4 4 4 4 4 4 4 4 1 0 0 0
0 0 1 0 5 0 1 0 1 0 1 0 5 4 0 0 0 0 1 4 4 4 0 4 1 0 4 0 5 4 0 0 0 0 5 0 0 4
1 4 0 4 0 4 5 0 0 0 0 0 4 0 4 0 4 0 5 0 5 4 1 0 , 2 7 3 2
2 6 3 0  D A T A  0 0 0 0 5 4 4 0 5 0 0 4 0 4 5 0 0 0 0 0 4 0 4 0 4 0 5 4
4 4 5 4 0 0 0 0 5 4 0 4 0 4 0 4 0 4 0 4 0 0 0 0 1 0 4 4 1 0 4 4 4 4 1 0 0 0
0 0 5 4 4 4 5 4 0 4 0 4 0 4 0 0 0 1 3 5 F D D 5 , 1 8 8 2
2 6 4 0  D A T A  F D F D F 5 D 5 F 0 5 C 7 F 5 7 7 F 7 F 5 F 5 7 0 F 3 D
F 5 F D D 5 F D F 5 D 5 1 0 7 C 5 F 7 F 5 7 7 F 5 1 5 7 C O 3 3 0 1 3 4 3 1
C F 0 C 3 F 0 3 C C F O A C F C F 3 3 0 F C 0 0 , 6 5 0 1
2 6 5 0  D A T A  0 0 3 3 0 F 3 1 1 3 1 C F 0 C 0 0 0 0 C C F 0 F C F C F 3
3 0 0 0 0 0 C O 3 3 0 F 3 F 3 F C F 0 0 0 0 0 3 C C F 0 F C F C F 3 0 0 0 0
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Mad o n irr  onIL to  order srod vt irgo r o • postal order in

Com puter  S upport (UK) Ltd
26 S e a e our t  Roa d,  A b b e y  Wood,

London ,  S1:1-9  LIW
Tel: 0 1 -3 1 1 -7 3 3 9
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0 0 0 0 3 3 0 F 3 F 3 F 0 0 0 0 0 0 0 0 C C F 0 , 4 0 6 6
UR 2660  DATA 0c1c000000e0c033013100e0000e

0 3 C C 1 0 1 C 0 0 0 0 0 0 0 0 0 0 0 0 3 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 C C
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 3 3 0 0 0 0 0 0 , 2 1 9 7
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- -  - - -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 3 F 0 0 0 0 0 0 0 0 0 0 0 0 3 0 F C 0 0 0 0

0 0 0 0 0 0 0 0 C F 0 C 3 1 0 0 0 0 6 0 0 0 0 0 , 1 1 7 9
RA 7 6 8 0  D A T A  1 3 3 0 1  C0 0 1 3 1 3 0 0 0 0 0 0 3 FCFO C 3 1 0 0 0 0  - -

e 0 e 0 F e r 3 3 e r c e 0 0 0 0 0 0 e 3 B 3 F c r e c 3 r e e e 0 0 0 r c
F C F 3 3 0 F C 0 0 0 0 0 0 0 F 3 E 3 F C F O C , 3 4 1 3  -VO 2690 DATA 11000eFe1c1c133erc00e0338r3rammoRNaa
3 F C F 0 C 3 F O O C C F O B C F C F 3 3 0 F C 0 O C 3 3 3 0 3 F A 3 F 0 3
33c3ec30008e1c0030ec00c3,48135

YU 2 7 0 0  D A T A  3 3 0 3 F 4 3 1 0 3 3 3 0 0 0 C 3 0 0 0 8 0 1 C 0 0 3 0
0 0 0 0 C 3 3 3 0 3 1 A 3 F 0 3 0 0 0 0 0 C 3 0 0 0 1 3 0 1 C 0 0 0 0 0 0 0 0
C 3 3 3 0 3 1 A 3 F 0 0 0 0 0 0 0 C 3 0 0 0 8 0 , 7 8 0 8
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3 3 C 3 0 0 0 0 0 0 0 0 F C 0 0 3 0 0 C 0 0 0 0 3 3 0 3 F A 3 F 0 3 3 3 C 3



A C T I V I S I O N
HOME COMPUTER SOFTWARE

presents

D.B.M. Software
presents

5 NEW GAMES
for the ATARI CO MPUTER RANGE
P H R A Z A C  W A R :  100% Machine Code all action
space arcade game. Defend yourself from 10 waves of menac-
ing aliens (I6k)

V A R S  R E V E N G E :  An adventure unlike any other,
travel through an enchanted forest, dragon's lair and then
hack into the VAR computer systems (32k)
C A S T L E  T O P :  The first 'hunchback' type game for
the Atari. Better than the arcade original! Great graphics.
100(:; Machine Code (32k)

C R A Z Y  C O B R A :  G uide your snake around the
colourful Hi-Res mazes but watch out for your own deadly
venom. 100% Machine Code (48k)

I C E  C A P E R S :  Forget other climbing games. Play the
newest and best. Guide Pengi around the platforms in this 9
screen caper. 100% Machine Code. (32k)

All games at a new low price of £5.95 on
cassette.

Send all cheques to :
D.B.Massey, 1  Cherry H olt  Avenue, Heaton

Mersey, Stockport, SK4 3PT
TRADE ENQUIRIES WELCOME

BALLBLAZER

and you
could have

a free copy!

There is no need to remind you of the excellence of Lucasfilrn games and now, cour-
tesy of Activision, eight lucky readers can get a free copy of one of the above games
simply by completing the survey in this issue. See the insert for full details.

(Oh, and by the way y o u  could win a disk drive as well!)
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THE ULTIMATE POOLS PREDICTION PROGRAM
•  K a m m  DATABASE Poolswwiner is a sophisticated Pools

ptedloion aid I t  comes complete with the largert database
available 22030 matches over 10 years The database updates
ALAOTTIAtIc•Ly as remake come m

•  PREDICTS N o  u si  SCOREDRAWS but AWAYS HOMES
and NO SCORES

•  SUCCESSFUL SEL EC iniatantee that PoOswinnet performs
significantly better than chance

•  m ) A r r • E L E  Probab ilit ies are given on every torture -
,hoose as many selections a . you need for your bet The
precise prediction formiba can be set by the user y o u  can a s i e n t  wan data.ed
deve:op and rev your on
,
,r
, u n i q u e  
m e t t t d d  
.
1 1 1 1
,
1 U 0 1
1  
n o o
l l i
s t

•  SI M PL E DATA ENTRY A l l  team names axe in the program Simply type in the reference
curt,Oels from the screen Or use FIRGEN to produce fixture ilS1 automatically i see below

•  D I SC MICRODRIVE COMPATIBLE Ta p e s supplied with conversion ewtractions.
•  PRINTER SUPPORT F u l l  hard copy printout of data if you have a printer
. AVAILABLE FOR Spectrum. i48X1 Commodore 64 VlC  20 •  100. AMSTRAD

BBC If Ata ri 148K 1 M I  I SKL  Dragon Ap p le  II, ELECTRON
PRI CE EIS.00 i n c l u s i v e )

• A T  LAST No more straggling for hours to get TheFIXGEN 85/6,L-47.rT,i- intozhczraugt,:hmGENh:, beerr
fi r tues  tor  19L5 S i m p l y  ty pe in the date, and the ful l  k r tur e lis t as
gerrereitod at seconds Fu lly compatible with Poo:is-winner
POCILSWINNER with FIXGEN E16.50 (all inclusiva)

NOT JUST A TIPSTER
P ROGRA M , Cous etem net
V3 can be used by experts

and occasions: punters alike
You car develop and test %tout otsm toucrun winning system by achusting the
analysis formula. or use the program in simple mode Coursesirouver VS uses
statistical analysaa of maim factors including pain form. speed ratings. course
statistics. prize money weight, goang trainer and yockey form etc. eic.
outputs most likely winners. good long odds bets forecasts. Imams etc The
database includes vital course statistics for all British courso. You car updir-
the database n e ve r goes out of date.
avK iatilit. FOP w i t  L
,
: t n r
-
o o , t t e t t t  
M C  
5  
0 1 . 5 T R
A n  
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PR I C E E15 .00  (a ll inclua ive ) irichrOes Fin AND Netionei Per, vernal'.

COURSEWINNER V3
THE PUNTERS COMPUTER PROGRAM

Send Cheques PCs for return of posl service rrt

Wec 1 0 1
phone 24 hrs a
.  I !  
•  1  
p h
o n
e  
2
4  
l
u
s

37 COUNCILLOR LANE, CHEADLE, CHESHIRE, S  0.6 I -428 7425
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A L  ATA R I  H A R D WA R E  A .
Best Price for

in the U.K. A T A R I

& l l l l l l  m o n i t o r 7 4 9 . 9 9 7 2 5 .0 1 1
511317 1 0  14b H AR D  D I SK D R I V E 3 9 9 . 0 0 4 6 9 . 0 0
5 E3 1 4  I  M h d o u b le  sid e d  3 • s ' d isk d r ive 1 9 9 . 0 0 1711.00
SF354 souk 3. a" disk dr ive 1 4 9 . 9 9 1 3 9 , 9 9
PH I L L I PS 1 4
-  M E D .  
R E S
.  
C O L
O U
R  
M O
N I
T O
R

2 9 9 . 0 0

130XE 12041 I llue lip it te r 1 3 5 .0 0
1307tE;1050  d isk  d r i4 e  in c .  F R d E so  it wa re 2 9 9 , 9 9 2 5 5 .0 0
H o rd  P r o ce sso r  p a ck -  1 3 0 XE:1 0 5 0  D isk
Itrive• 1027 Pr inter  and stetroortiwg software 3 5 0 , 0 0 3 3 0 . 0 0

ATARI

Atari 130XE Computer 9 5
(with a FREE ATARI TOUCH TABLET! I!) E 1 5 9 •  , E 3  p&p

Atari 1050 Disk Drive

Adventure & Demo Disks/ p a r p(with FREE Home File Manager, Payoff 9 5  E169 , E3129
E259-95+ L I  pap

Atari 130XE 8t 1 050 Disk Drive
(with FREE Home File Manager, Payoff
Adventure, Demo Disks &
10 Blank Disks FREE)

Atari 130XE, 1050 Disk Drive
8t 1027 Letter !Duality Printer
(with FREE Atariwriter & 10 Blank Disksi

GAME dowolobe d S A M E  D A Y -  PARCEL POST
TE Month tolemor• my A N Y  PRODUCT FO UND TO SE DEFECTIVE WIT HIN 12 MO NTHS O f

PURCHASE WELL I t  AEPLACED -  M E E  OF D4 APICE

WOOTTON COMPUTERS
116, Edleston Road, Crewe, CW2 71-ID

Tel: 0270 214118
5 2 0 ST 5 1 2 k L i im p t i t e r  &  3 .4 " 5 0 0 1  D isk  D r iye
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11120 r r i n i r r
1 0 2 7  1 , 1 1 E ,  Q u a  NIL  P r i n t e r
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i . 1 1  Ta ble t
RAO l fl h . fl . . .
P r im e r  I la te r i te .
I s  DOUBLE R dio S P AM TAIM M i
110/14ELSEMED
M AGNIP HIS T I I
sil•PABSCIRIPT
Pa dd ie s

9 9 . 9 9
2 4 9 .9 9

2 4 9 .9 9
4 6 9 .0 0

4 9 .9 9
9 9 .9 9
9 9 .9 5

7 9 .9 9
4 9 .9 5
4 5 9 5
6 9  9 5

WOO T r a L l t a i i  1 7 . 9 9
7 .0 0

S O FTW ARE  BARG AI NS
Lois of choice from C3.95.

M I N ER  2A149er a nd ST AR  R AI D ER S
at l u s t  1 ;0 .9 5 . A s k  f o r  d e t a i ls  o f
o t h e rs

ALL AT AR I  AF I C AD E
EN T ER T AI N M EN T  SO F T WAR E

at £ 9 .1 5  o r  1 3 .9 9 .
Ask us for  tides I f you are not

su re  w h a t  yo u  w a n t )
1•11141/11 M O L D S  RO DIS KS  • ON LY  i1 0  9S
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All tubp• ct to • t• i la bi l i ft E
.
, n e s  i n c l u d e  
V A T

Pest & pa t Wog e s t .  r i n g  tot ptI t

120.00
2 2 • 0 1 )
7 9 . 9 5
159,99

-
r-oe 2

•T 6
7  "e
c c

4 I I I -9 9
2 9 9  9 0

4 6 .9 5
9 9  9 5
7 9 .9 5

7 6 .9 9
4 6 .9 5
2 :1 .9 5

6 5  0 9

Riot hwthyrnv
'clergy s a t
I  oropean Countr ies
S ie te , arid C apni•
Gr a pftl t
Home F ihnq M anage'

ifi P ay OR
Kingdom
Scram

Logo & M enimis
Macro Assembler
M icrosoft Bask
Mickey i n  th e  G i e s ,
0 0 1 d o o r,
NN a u  Alphabet
Music Composer
Pauli
ArariWritar
Touch Typing
Video L• se l
Assemble, E ditor  2 0  99
Conversational French 2 0  99
& others
Invitation to
P roglamming I 9 4 5
Juggle, House I  8 99
Jtigglet Rainbow 1 1 1 9 9

C D C  d i tk . I S S / 0 0 4  10 in be t

9 4 5
9 4 5
N 9 9
N 9 9

I I  9 9

I I  9 1
6 99
9 4 5

I I  9 9
55 0 0
IN 99
46 9 9
23 45

IS  09
20 99
27 99
37 99
I I  99
20 99

1699
M emoirs dis k . 1SS,.171.ft 10 In b•Oe 1 9  99

Blank . . . t e t t e .  10 o l  C20 5 . 0 0
2000 sheets I• nrold p e p ,  I  I 9 5  1 5 9 9
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E344, 95
+ E3 p&p

Plena send cheques/postal orders to :
Compuma rt. (Dept P 8  I

Graredieu Road. Loughborough
Leics. L EI  I OQF

Best Prices for
B L A N K  DISKS

in the U.K.
Top Qua lity 51/4' Bu lk Packed Disks

(Hub-Ringed and in White  Envelopes with a Lifetime Warranty)

FREE!!! P la s t ic  Library Case worth E2
when you buy 10 Disks

FREE!!! Pe r s pe x  Disk Storage Box worth
i10 when you buy 50 Disks

10 - 5
1
/ 4  
S i
n g
l e  
S i
d
e
d /
D
o
u
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e  
D
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t
y

Blank Disks (with FREE case)

10 -51 / 4" Double SidedDouble Density
Blank Disks (with FREE case)

50 -  51/4" Single Sided/Double Density
Blank Disks (with FREE Storage Box)

50 -51 / 4" Double Sided/Double Density
Blank Disks (with FREE Storage Box)

E9
£13
E49-
E69

GOODS DESPATCHED S e e m  dey 1 1
,
1 0 . . e  P o e
,

MO NEY RACK GUARANTEE I t  enoo o r. not casle astate
e atoNsd with  vo w purchase  ewe 9111e4ther • e th • ne •

p e w de ka or shn, I  M a  REFUND i l se t• e  the
Coanpunnert Gue re nise
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-4- El p &p

95
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95
+ E2 p&p

95
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FIRST
STEPS

from tBAUG SOFTWARE -
e r  W n E l l• • THE GRAPHICS TUTORIAL *

A beginner's introduction to the ATARI Graphics° to
8_ This tutorial will guide you through the maze of text
and colour, modes and resolutions, w i th enough
explanations and examples to help but not confuse.

THE MEMORY TUTORIAL
All the  memory locations -  a nd more  -  tha t the
beginner could wish to have In order to enhance
programs P A R T  O N E  i s  a n  introduc tion t o
MEMORY, PEEKS POKEs etc. in simple terms. PART
TWO contains the locations and examples showing
their use. PARTS ONE AND TWO ARE INCLUDED
IN THIS TUTORIAL

• * THE MOVEMENT TUTORIAL* *
The beginner's guide to the basics of animation, from
simple PRINT to screen memory routines. All written
in BASIC for easy understanding. This tutorial does
not include PMG animation.

AVAILABLE ON DISK OR CASSETTE

E-6.00 each including p. &  p.
BAUG SOF T WARE,

P.O.BOX 1 2 3 ,  BELFAST, BT10 ODB



RESCUE ON
FRACTALUS
Activision/Locasfilm
48k Cassette L9.95
48k Disk £14.95
1 player
Joystick

This game was first conceived b y
Lucasfilm something like one year ago
under th e  t i t l e  BEH IN D  JAGGI
LINES. For various reasons, i t never
hit the market except in illegal form,
and for many months i t  looked as i f
Atari owners were going to miss out on
this 'remarkable game. Firstly, Epyx
were rumoured to be releasing it under
license, but sadly that deal fell through.
However, you'll be delighted to learn
that Activision have come to the rescue,
with 'rescue' being the appropriate
word. They have taken the old JAGGI
LINES, and after one or two minor
improvements have finally released i t
under t h e  t i t l e  R ESC U E O N
FRACTALLIS.

FRACTALUS i s  a  three-dimen-
sional space game which successfully
combines flight simulation with arcade
action. Lucasfilm have taken various
elements of several leading games and
merged them together to form a totally
unique concept which deserves to be a
classic in its own right.

You begin the game at the controls of
your Valkyrie spacefighter as i t sits in
the take-offbay ofthe mothership. Your
view is through the cockpit window of
your spacefighter. Your instrument
panel is spread out in front of you, con-
sisting of an impressive array offlashing
lights and dials. Press the firebutton
and the take-offdoors slide open, accom-
panied by some truly excellent sound
effects, whereupon you are rocketed out
through the take-off port into space.
Once out in space, you automatically
drop down into the harsh atmosphere of
the planet FRACTALUS and then

Jim Short
reviews

some recent
releases

down towards the mountainous surface
of the planet itself. The instrument
panel suddenly bursts into life as your
ship switches over to manual control.
Now it's up to you!

The game theme is fairly simple. You
are at war with an evil alien race called
j'hagga Ra Kachatki -  or laggis' for
short. Out in  space, the jaggis were
fairly easy pickings fo r  your elite
Ethercorps pilots, but now the fiends
have dug in on Fractalus, a particularly
inhospitable planet with its atmosphere
of deadly cyanitric acid. Casualties are
high, and it's your job to fly down to the
mountainous surface of the planet in a
search for stranded Ethercorps pilots
who are waiting to be rescued. The
jaggis don't take any prisoners, so they
desperately need your help - fast!

A combination of joystick and key-
board controls are required to operate
your ship, but thankfully the keyboard
options are kept to  a minimum and
gameplay is surprisingly simple. If only
all flight simulators were that easy!

Graphically, the game is a master-
piece. The visual effect o f navigating
your ship through the mountains is
really quite stunning. In fact, it's easy to
get carried away and imagine that you
actually are sitting at the controls of a
Valkyrie spacefighter rather than a
computer keyboard. I suppose all flight
simulators are supposed to convey this
effect, bu t how many o f  them do?
FRACTALUS leaves them all standing
in the realism department.

Lucasfilm are sticklers fo r  detail.
When you land to rescue a pilot you
actually see h im -  al l  kitted out i n
spacesuit and helmet - walking hurriedly
towards y o u r  sh ip , growing p ro -
gressively larger as he approaches. A
knock on the airlock door lets you know
that he's reached the ship. I f  you imp-
ishly refuse to open the airlock door, his
knocks become increasingly mo re
urgent. I'm told that if you still refuse to
open the Airlock his knocks get weaker
and weaker until he finally collapses
and dies, killed by the acid air eating its
way through his suit. I haven't got posi-
tive proof of this though, as so far I
haven't had the heart to kill a pilot off
like this. Those desperate knocks get to
you in the end and you'd have to be a
real sadist not to  give in  and open
that airlock!

There are a set number of pilots to be
rescued on each level, with bonus points
awarded for rescuing 'ace' pilots (ace
pilots have purple helmets, ordinary
pilots have white ones). When you have
completed your task you then boost
back to the mothership, where you will
be given a scoring bonus before advanc-
ing onto the next level of play.

The initial levels are fairly routine in
order to let you get the hang o f the
various controls. The action is stepped
up from Level 4 onwards, where you
must blast your way through jaggi gun
emplacements situated in the moun-
tains with your AMB laser cannon.
Suicide saucers make l i fe extremely
hazardous, and you will also encounter
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the infamous Fractalus 'nine minute
day' where you will be forced into some
tricky night flying. L i fe  as a rescue
pilot certainly isn't easy and the sur-
prises come thick and fast as the levels
increase. One particular surprise i s
guaranteed to make your hair stand on
end (literally!), but I  won't spoil i t by
divulging it here. All I'm going to say is
watch out for those pilots with green
helmets!

As far as I know, there are 99 levels of
play, but only thefirst sixteenare select-
able at the start. Having seen what the
action is like on Level 16, I don't even
want to think what Level 99 is like!

I f  you've seen any of those pathetic
little games that frequently grace the
top ofthe software charts for other com-
puters, and, like me, have sniggered
under your breath at them, then you'll
appreciate that RESCUE ON FRAC-
TALUS has little chance of being a rag-
ing success amongst Commodore and
Spectrum owners. It's far too sophis-
ticated for that. Atari owners are used to
a higher level of sophistication though,
and consequently can recognise a real
classy game when they see it. RESCUE
ON FRACTALUS is a masterpiece of
programming and I cannot recommend
it highly enough. The graphics are 'out
of this world', with the sound effects
almost equally so. I would rate it second
only to the legendary STAR RAIDERS.
What more can I say, except go out and
buy it immediately!

BOULDERDASH
Mirrorsoft/First Star
48k cassette 9 . 9 5
1/2 players
Joystick(s)

This game from First Star Software
originally appeared in the States at the
back end of1984 and has been available
on import in this country for almost as
long. Now i t is an official UK release,
courtesy of Mirrorsoft, and thus to all
intents and purposes it can be classed as
3a P A G E  6 - Issue 19

a 'new' game, especially as far as recent
converts to the Atari are concerned.

BOULDERDASH i s a  tunnelling
game with a difference. You control a
cute l i ttle character called Rockford,
who has an acute fondness fo r dia-
monds. You use a joystick to guide him
around the screen, digging his way
through 16 different levels of play and
risking life and limb - not to mention
falling boulders, fireflies, butterflies
and amoeba - in his never-ending quest
for a fistful of diamonds (sounds like a
new spaghetti Western, doesn't it?)

Before each game you have the option
of choosing your starting level or cave in
multiples of four. Rockford begins each
screen with a set number ofdiamonds to
collect, but with no visible exit. The exit
is revealed once he has gathered up his
quota o f  gems for that level. Some
screens are relatively easy, and i t's
simply a matter of tunnelling your way
around, picking up the diamonds whilst
avoiding falling boulders. Others require
a certain degree o f skill and dexterity
and also a significant amount of brain-
power. The instructions enclosed with
the game give only the briefest outline
of what's expected o f  you, and you
basically have to figure out the individ-
ual screens for yourself As you progress
you will encounter a series of intricate
puzzles which will have to be solved in
order to continue, so the challenge is
maintained throughout the 16 levels.

The graphics are excellent and sur-
pass all other games of this type. Rock-
ford himself is an amazing little chap. If
you refuse to move him he stands there,
arms folded, blinking his eyes and tap-
ping his foot repeatedly in a show o f
impatience. The sound effects deserve
special mention, as there are some
really neat ones in there, such as the
tinkling sound the  diamonds make
when they fall, and the gurgling noise of
the amoeba as it spreads its way across
the screen.

BOULDERDASH was a  number
one hit in the States and in its various
conversions for other computers has
been highly successful here also. The
Atari version was out first (despite what
certain commercial 'gutter press' com-
puter games magazines would have you
believe!), and needless to say it's streets
ahead of all other versions, with super-
ior graphics, colour, sound and anima-
tion. Most Atari owners will already
have BOULDERDASH in their collec-
tion. If you missed out on it, now's your
chance to make amends.

CHOP SUEY
English Software
48k cassette £8.95
48k disk £12.95
1 player
Joystick

Karate games are all the rage nowa-
days and CHOP SUEY from English
Software is one of several such games
which have recently hit the market for
Atari computers. Following in the trad-
ition of their arcade counterparts, these
games offer a head-to-head confronta-
tion against an opponent in true 'blood
and guts' style. Unl ike Datasoft's
BRUCE LEE, which was basically a
platform game i n  disguise, C H OP
SUEY is a true sports simulation and it
gives you the chance to tackle a human
or computer opponent in the combat
arena without the risk of doing yourself
any physical damage.

The action takes place on a box-type
stage, watched by an eager audience
sitting in several rows of seats in front of
the stage. The intro tune is quite nifty
and sounds as i f it's being played on one
of those old music-hall pianos, giving
the game a certain theatrical atmos-
phere. After choosing your game options
- computer or human opponent - it's on
with the action. Both players are ext-
remely detailed and look the part in
their karate suits, with customary black
belts (naturally!) Al l  the actions are
joystick implemented, and English Soft-
ware are to be commended for not over-
complicating matters with additional
keyboard options.

Strength bars at the bottom o f the
screen indicate the players' current
status in the form o f a pain barrier.
When they change colour from red to
orange you are at your lowest ebb, and
one good blow from your opponent will
drop your player to his knees, gasping
for breath. Animation is superb as the
players leap about the stage delivering
quickfire combinations o f  kicks and
punches. One small quibble is that the
two players are identical, even down to
the colour of their suits, and it's all too
easy, in the heat of battle, to lose track of
your player. You end up getting him
confused with your opponent, which



doesn't do your pain barrier a lot ofgood
when you're desperately trying to avoid
a killing blow. Different colour suits
would have been a good idea.

Points are awarded for various aspects
of play. How well you execute your
move and whether i t  is defensive or
offensive determines the number o f
points you score. In turn, you can only
take a certain amount o f punishment,
and the game is over when your pain
barrier reaches 8 units. If you are play-
ing the computer and manage to beat it,
you wi l l  get an automatic rematch
against a much tougher opponent. The
price of victory, I suppose.

just to keep you on your toes, you
must also keep a sharp eye out for orien-
tal scorpions. These loathsome crea-
tures drop out o f the air-vents in the
roof of the stage at random intervals.
You must avoid them when they scuttle
across the stage as their bite is poten-
tially lethal, depending, o f course, on
the state o f your pain barrier. In  any
case, a bite from one of these certainly
won't do you any good!

English Software are onto a winner
here. I t  will be interesting to see the
opposition ( I N T E R N A T I O N A L
KARATE from System 3 and YIE AR
KUNG-FU from Imagine), but CHOP
SUEY will surely give them a run for
their money, Graphics and animation
are first-rate and, perhaps more impor-
tantly, it's an easy and fun game to play.
Well done, English Software!

Next •issue

SU MMER  GAMES
Epyx/U.S.Gold
48k Disk £14.95
1/8 players
Joystick

The fact that Britain is a nation o f
sport lovers is reflected in the over-
whelming number o f  new software
releases dedicated t o  one sport o r
another. In  the comfort o f your own
home you can now participate in a wide
choice of sports ranging from cricket to
karate or baseball to boxing. Track and
Field type games started the hall rolling
and they are sti l l  quite popular, so
much so that US GOLD have now
released SUMMER GAMES in  the
UK. I t  was previously available only
on import.

The game is based on the Los Angeles
Olympics and when you first boot up
the disk you are treated to  a  short
animated sequence depicting the open-
ing ceremony of the games where a lone
athlete mounts the steps with a torch to
light the Olympic Flame and then a
flock of white doves (symbolising peace)
are released over the stadium.

Up to eight (yes, eight!) players can
take part and each has the choice of rep-
resenting one o f seventeen individual
countries around the world. The flags of
all countries are displayed on screen
and when you choose a country you get
a b r i e f  burst o f  th e  appropriate
national anthem.

There are eight different events in all
- Pole Vault, Platform Diving, 4  x
400m. Relay, 100m, Dash, Gymnastics,
Freestyle Relay, 100m. Freestyle and
Skeet Shooting. Usually these sort o f
games require you to toggle the joystick
back and forth at great speed in order to
get your athlete up and running and,
consequently, are 'lethal' to  joysticks
that usc bubble contacts. Whilst Act ivi-
sion's DECATHLON is a great game, a
hard session could prove very costly in
joystick replacements. N o t  so w i th
SUMMER GAMES. Only the two run-
ning events require this hazardous joys-
tick operation and so you can play the
game for prolonged periods with rela-
tive safety.

There were no instructions included
with the review sample and it took me
some time to get the hang o f certain
events but after a bit ofexperimentation
I just about managed. Let's take a look
at the eight events in order beginning

with the Pole Vault. You can adjust cer-
tain parameters such as the bar height
and pole grip before attempting each
vault. The animation is impressive with
the pole bending under the weight of the
athlete before catapulting him over the
bar. Or at least that's the general idea.
I'm afraid that all my attempts at clear-
ing the bar proved negative and I
definitely need more practice at this
event.

Platform Diving was completely
beyond me without the benefit of ins-
tructions. Pi ty as i t looked the most
interesting of them all. Try as I might,
my diver always ended up going into an
uncontrollable spin and crashing into
the water in true 'belly flop' style! Not
the way to do it and the judges rewarded
me accordingly with a series of zeroes. I
enjoyed trying though.

The running events are much o f a
muchness so I'l l skip quickly past them
and move onto my favourite event, the
Gymnastics. This takes place over the
vaulting horse and your athlete under-
goes a quick sex-change as you now con-
trol a girl athlete for this one event. You
can use the joystick to vary the degree of
difficulty of the vault and you can even
attempt something complex like a triple
somersault i f you feel like living danger-
ously. The difficult part is making the
athlete land upright on her feet and
some ofmy uncontrolled landings looked
painful in the extreme.

The swimming events are next and
I've got mixed feelings about these.
They are laboriously slow and whilst
the 100m. Freestyle is only over two
lengths of the open-air pool and is short
enough not to get too boring, the Free-
style Relay drags over eight lengths and
does get rather tiring. On  the other
hand the sound effects are great.

After that, the final event -  Skeet
Shooting - comes as a welcome change.
It's also the easiest event by far as you
are only required to line up the target
sight on the black skeets and blast them
out of the sky.

The program allows you to compete
in all the events, one individual event,
or to practise any of the events so there
is a good deal of variation. Graphics are
colourful and detailed and the anima-
tion is super-smooth. The sounds are
good too but the game does have it's ups
and downs and one really annoying
aspect is the way you have to keep flip-
ping the disk over after every event in
order to review the results before mov-
ing on to the next event.
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SUMMER GAMES was priced at
around £35 on import but the U.S.
GOLD release should be around £15 on
disk. I  am not sure i f  it will be on
cassette, best check with your dealer.

Overall, a worthwhile investment if
you enjoy this type of game. I hear that
SUMMER GAMES II is even better.
Can't wait!

FIGHTER PILOT
Digital Integration
48K Disk £12.95
48K Cassette E9.95
1 player
Joystick/keyboard

A couple of days before we com-
pleted typesetting on this issue, a copy
of FIGHTER PILOT arrived and it
became obvious immediately that a
simulation of this complexity could
not be reviewed fully in the time avail-
able. A brief description here then and
a hill review next issue.

I am sure that the program would
have been called F
-
1 5  
S t r i k e  
E a g l e  
i f

that title had not been used already, as
it features a  full simulation based
upon the F15 Eagle, the USAF air-
superiority jet fighter. The program
features a 3-D view from the cockpit,
fully aembatic performance, air-to-air
combat, crosswinds, turbulence and
blind landing with training modes for
each option and a pilot skill rating for
each level.

The graphics are superb and the
simulation very realistic and initial
feelings are that anyone interested in
flight simulations should check this
out. We will ask one of our reviewers
to put in several flying hours and give
you a full mission report next issue.

Coming
Ball:dozer

Elektraglide
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JOHN SWEENEY

RED MOON
Level 9
32k Cassette £6.95

Level 9 seem to have learnt how to
cram an incredible amount into 32K.
Red Moon has more than adequate
descriptions of over 200 locations, scat-
tered with over 50 items, and inhabited
by no less than 19 different beings with
whom you can interact.

Its vocabulary is adequate, its ability
to understand English not much more
than 'VERB NOUN' bu t once you
accept that (and, unfortunately, with
few exceptions, that is true for most
adventures today), then it is an excellent
adventure. Level 9 have enhanced the
usual text adventure concept by adding
lots o f  Dungeons and Dragons ele-
ments. You start with 50 Hi t Points.
You lose H i t  Points when you are
wounded, and i t  also costs you H i t
Points to cast spells. One nice touch is
that SAVE is treated as a spell and costs
you I HP each time you do it!

Magic is an important part o f  the
game. There are ten spells documented
in the  instructions, each o f  which
requires you to use a certain artifact as a
focus. There are a further 12 magical
items in the game, most of which are
extremely useful (one is actually des-
cribed as being 'vaguely magical'!).
Learning your way around the dungeon,
and how to use magic effectively, are
important aspects of the game. There
are also plenty of problems to solve and
then there are the fights!

Some denizens attack you, some talk
to you, some ignore you. Some of them
are more valuable to you alive than
dead. Some of them can be killed or

looks at
a few Adventures

avoided without a fight but i f you do get
into a fight then make sure you are well
armed and armoured. You can fight
with weapons or with spells, or indeed
both. Likewise there are both physical
and magical ways to defend yourself.
The dungeon is littered with weapons,
armour, a cloak, a ring, etc., some of
them magical - one item, for instance,
will improve your Agility.

Beware though of too much mayhem.
In this game very few of your foes stay
dead - they will return to haunt you as
ghosts and attack you at the most incon-
venient times! You can actually explore
about 150  rooms without a  fight
(although not without a couple of kill-
ings!), but just one fight can open over
angther 40 rooms to you.

The implementation is excellent in
that you get colourful graphics which
whilst only simple line drawings of the
rooms are very pleasant and are drawn
VERY quickly at the same time as the
text is being output to the screen, and
AT THE SAME TIME as it reads your
keystrokes. You can ,i f you wish, turn
off the pictures. There is a large key-
board buffer so that you can key your
commands ahead as fast as you like
without waiting for each response, but
beware i f  you have killed too many
denizens for their ghosts will get you
while you are keying! The people at
Level 9 obviously know how to use the
inside of the Atari.

Your objective in  the game is to
rescue the stolen Red Moon Crystal but
don't assume that once you have found
it you can wave your magic dulcimer
and escape to the surface. Once you pick
it up it's guardians appear, and they
make everything you fought before pale
into insignificance. I Iowever, since you
are allowed to have three lives, you can
die gracefully, be  reincarnated and
fulfill your quest without finding out
how to win that final battle. You will
however only achieve 1000 points if you
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NEWS FOR ATARI 8-BIT COMPUTER OWNERS F R E E  SOFTWARE B U Y  NO W - PAY LATER
Silica Shop. the LOK's leading Atari specialists, b y  the 410 or 1010 data recorders. Many pro- T h e  new price  tor the  '  050 disk D  we is not T o  help you to take advantage of the new low
based in Sidcup Kent have announced a mass- lessionalubusiness programs are only available t h e  only good ne ws for Ata ri Owne rs T h e  p r ice  o f  the  1050 D isk D rive  w e  have now
i Ye drop in  the  price  of the  Ata ri 1050 D isk o n  disk a nd not cassette U n t il now,  only a  D i s k  Drive  now comes with three FREE soft- ne gotia te d favourable credit terms with HFC
Drive The  1050 is compatible for use with i l  proportion o f  Ata ri Computer owners w a re  titles,  in  addition to  the D OS 2  5 D isk T ru st  Yo u  d o  not need a  bank a ccount to
Alan 400/800 and XUXE computers and allows n a ve  been able to benefit from the power and a n d  Manual.T h e  first a t these is The  Payoff t a ke  Out cre dit with HFC, and no  deposit is
access to a range of over 450 dish-based soft- sp e e d  of the 1050. NOW Silica  are pleased to o n  disk,  a  new adventure game in which you re quire d Repayments can be  made by post.
ware titles. The  1050 come s with D OS 2.5, b e  able to offer the 1050 at a new low price of p la y  the leading role . On the reverse side  of sta nding order,  o r persona lly a t  your loca l
and ca n a lso be  used with Other Ata ri D isk o n ly  £129 including VAT and FREE delivery t h i s  disk is a demonstration program showing H F C  office I f  you wish to use these facilities,
Opecattng Systems making it compatible with W e  a lso offer credit facilities a llowing Ata ri Ala n 's amazing sound arid graphics Also  in- srm pty complete and return the coupon below
the complete range a l Ata ri Corp and Third o wn e rs to  purchase it  ove r 1 2  months for e lu d e d  us Home Filing Manager which will W e  will then send you further details and an
Party software for Atari 8-Mt computers. The o n ly  C12.46 pe r month. The  tota l purchase h e lp  you organise your files I t  a llows you to a pplica tion form by return dt post
addition o f  a  d isk drive  is a  great enhan- p r ice  over 12 months, with interest a t a  flat ca ta logue  and file  details of books, birthdays.
Cement to  any computer system. increasing ra t e  of only 16%. is only 1 2
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storage facilities and cutting information access ( AP R  32.3%). There  has never been a  better wo u ld  normally require you to use filing cards W e  a re  now firmly eslablished a 5  the  UK'S
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ORDER NOW - OR SEND FOR A CREDIT APPLICATION FORM
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HOTLINE!
If you can't wait to get your hands on a brand
new 1050 Disk Drive for your Atari 8-bit computer
and yo u  have a  cred it  ca rd  o r  charge card,
phone o u r hot line  n o w!  We  accept Access,
American Express, Barclaycard, Dine rs Club ,
Mastercharge and Visa. Telephone our hotline
with your card number and your address details
and we will dispatch a disk drive to you TODAY!
You can also call the hotline to request a credit
application fo rm if  you wish to  take out credit
facilities with HFC Trust.

'  01109 1111

1050 ORDER FORM
Please send me
Altrittr& Ms I m h o f &
Address:

To: Silica  Shop Ltd, Dept PSIX 0 1 8 6 7
11-4 The Mews, Hatherley Road
Sidcup, Kent, DA14 4DX

1050 Disk Drive(s) at E129 each
Surname.

Postcode:

(made payable to Silica Shop Ltd)D I  enclose a cheque: f o r  E
- P lease  debit my credit card:

CREDIT CARD NUMBER:
We accept: Access, American Express, Barclaycard, Diners Club, Mastercharge

•  I  wish  to pay by credit: (1 2  monthly credit instalments
Please send me written details and an application form

Visa



rescue the crystal without dying, get all
9 treasures, complete one other minor
quest which you must discover for
yourself; A N D  do a l l  th is without
SAVEing. In order to stop you restoring
each fight until you have a lucky win,
you lose I scoring point every time you
SAVE. I f  you do al l  tha t you wi l l
definitely have got your money's worth,
but there is one final challenge - i t is
possible to get 1000 points AND end the
game with 50 H i t Points - can YOU
do it?

EMERALD ISLE
Level 9
32k Cassette f  6.95

Level 9 have produced six previous
adventures for the Atari: the Colossal
Adventure / Adventure Quest / Dungeon
Adventure Tri logy, the Snowball /
Return to Eden / (Worm in Paradise -
may IN out by the time vou read this)
Trilogy and the Lords ofTime. Many of
you will therefore be familiar with the
value for money you get for their excell-
ent adventures, normally priced at 9.95.
They say that 'Emerald Isle is intended
to be slightly easier to  solve' and is
therefore priced at only £6.95.

The game starts with you marooned
on an island in the Bermuda Triangle,
the only way o f f  appears to  be by
becoming Ruler. How to do this is not
immediately obvious - still you're bound
to find out eventually, and in the mean-
time you may as well explore as much as
you can, and find as many treasures as
possible - they are bound to come in
useful! Having explored the first twenty
or so locations you come to find yourself
faced with a number of problems: how
do you start the clock? - why won't the
Butler stay and talk to me? - where is the
key to the gate? - why is there a letter AX''
cut into the lawn in the Hanging Gar-
dens? - how do I read these notices in
foreign languages or tiny print? what is
the invisible barrier that is preventing
me from going West from the treasure
room? - what am I supposed to do with a
boat-building manual, a glue-pot, and
four assorted coins? - should I risk going
into the dark without a lamp? -  why
don't they provide a disk version for the
Atari so that I can SAVE more easily?
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Read the instructions again - Aha -
'Don't be too afraid of the dark' i t says
on the box - maybe that's a clue!

The rest of the above questions (apart
from the last one!) mainly require
patience. One very frustrating aspect to
the game is the fact that a couple o f
times you solve all sorts of dependent
problems, one leading to  another as
they do, and fmally reach the end of a
trail only to  discover... nothing! The
Museum and the Office fall into this
category - but never fear, carry on with
the game as though you don't care that
you still don't understand what is hap-
pening. With enough patience all will
become clear in the end.

Some of the problems seem insolu-
ble, but have faith - there IS a way to
climb the two slippery slopes without
slipping, i t IS possible to  see under-
water, and i t IS possible to read the
small inscription (the lens is actually in
full view, you have probably walked
past it a few times!). Two minor hints:
EXAMINE everything -  some very
ordinary objects are not what they
seem; and you never need to type more
than two words.

There are unfortunately a couple of
minor bugs. The first actually helps you
- you can pick up objects in the dark
even i f  you haven't the slightest idea
what they are! (No o f course I'm not
going to tell you how, but it IS possible
to solve the game WITHOUT doing
this.) To compensate they have put in a
bug which can delay you indefinitely:
you should eventually find a plaque
with a  hole. You wi l l  probably try
inserting items into the hole. I f  you try
INSERT DUBLOONS and it says 'It
doesn't fi t .  T r y  a  co in ', D ON ' T
BELIEVE IT! This is a standard res-
ponse associated wi th the dubloons,
and should have been suppressed in this
instance. The item you have to insert is
very, VERY much bigger than a coin! I
was also rather disappointed by the
number of times you had to travel vast
distances to very little purpose. There
are five main areas which extend a long
way from the central beach, and too
much oft he game is spent trekking from
the far end ofone of these areas to the tar
end of another area, via the beach. The
placing of artefacts at the opposite end
of the world from where they are
required is occasionally interesting, but
seemed a trifle overworked in this game.
Further long and unnecessary journeys
are necessitated by the fact that there
are far too many items to carry. Allow-

ing more to be carried (perhaps by some
devious means?) would have removed
some of the drudgery from the game.

All that aside it is still a very enjoy-
able game and excellent value fo r
money, with over 200 locations and
about 60 artefacts. Anyone who enjoys
playing adventures wil l  find the low
price an offer very difficult to refuse.
Even i f it IS slightly easier than some of
Level 9's previous offerings it will still
keep you occupied for a considerable
time, and the 30K or so of text contains
plenty of amusing touches! For anyone
who has not yet taken the plunge into
adventuring, and can't afford to buy an
Infocom adventure such as Wishbringer,
Emerald Isle offers an excellent intro-
duction to a very enjoyable pastime.

WISHBRINGER
Infocom
48K Diskette £29.95

Wishbringer is the latest text adven-
ture from the acknowledged Number
One in the field - Infocom. Anyone with
an interest in  good adventures must
surcly be familiar with at least some of
their previous 15 adventures, from
Zork through to the Hitchhiker's Guide
to the Galaxy. Thei r new game i s
undoubtedly up to their usual very high
standard, and, although it is labelled by
Infocom as an 'Introductory Level'
adventure, it is bound to please even the
most experienced adventurers.

Wishbringer comes with the usual
high quality packaging, complete with
the actual Wishbringer stone (it glows
in the dark!), a Mysterious Envelope
(not to be opened until delivered!), a
map of the whole village wherein the
game takes place, and an excellent
manual, complete wi th  legends and
sample s c r i p ts  t o  h e l p  t h e
inexperienced.

The game is introductory i n  two
senses. First, lots o f help is provided,
once you have tbund Wishbringer (and
the appropriate artifacts to activate it)
you can wish for Advice. Some of the
problems can also be solved by using a
wish (you have seven wishes in total)
and the map saves you the problem of
mapping most o f the game and also
includes a clue. I t  does serve another
purpose but you won't discover that till
much later!. It is also 'introductory' in



Stood kit (16k)
• O V E R  80 DI FFERENT COLOURS CAN

BE DI SPLAYED AT ONCE

• I N T E R R U P T  DRI VEN CURSOR

• 4  BRUSH SIZES

• 3  BRUSH SPEEDS

• A I R  BRUSH MODE

• P L O T

• D R A W T O

• F I L L

• D R A W  CI RCLE

• S A V E  PI CTURE
• L O A D  PI CTURE

• S E P ARATE  PROGRAM
• D E M O  PI CTURE

that i t is actually Zork 0! (Check the
product code on the diskette i f you don't
believe me.) At one point in the game
you find yourself 'standing in an open
field west of a white house, with a boar-
ded front door. There's a little mailbox
here.' Just in case you have been living
North of the Arctic Circle for the last
ten years - those are the opening words
of the legendary ZORK. I f  you do the
right things the mailbox wi l l  uproot
itself and follow you lovingly around for
the rest of the game! As you leave this
mysterious area you are warned that
you have a feeling that you will see this
place again!.

When you start the game you find
yourself a humble post boy in a small
village. You soon discover that your
mission in the game is to deliver a letter
to an old lady. This all seems innocent
enough, and you only have to solve a
couple of problems to achieve it. That's
when the trouble starts! She gives you
another mission -  to rescue her cat!
What she doesn't tell you is that failure
to do this will result in doom for all, and
that the village has been transformed in
to an evil place full o f evil monsters
from your worst nightmares.

TO DI S P LAY
PI CTURE

Cheques & P,O.•s to
P.F. SOFTWARE
14, KI RKSTALL AVENUE.
LITTLE BOROUGH
LANCS 01.15 9JA

Prices inc_ p&p.

As usual you have all the benefits of
an Infocom game. I t  actually under-
stands English - with the ability to parse
input like 'give the brown letter to the
old woman then ask her for a cup o f
water', and a vocabulary of over MOO
words. There aren't many things that
you can type in that it won't understand
and if it doesn't understand then it tells
you why not. It has vast amounts of text
stored on the diskette, so that responses
to your actions are sometimes whole
screenfulls o f  data. They have pro-
grammed interesting, misleading o r
humorous responses to just about any-
thing you might try. For instance, it is
possible to win the game without ever
being caught by the Boot Patrol, but i f
you do get caught you can escape, not
once but twice! If you are foolish enough
to let yourself get caught again you get
thrown to the sharks - but even now
death can be avoided provided that you
have made the right friends! Further-
more during the two pages of amusing
text that scroll up at this point you will
witness the demise of the Boot Patrol,
AND you can still complete the quest!
None of that is necessary to the main
line of the solution - it's just there for

ALSO AVAILABLE

F R U I T  P I C K I N  ( 1 6 k )  Pick the fruit front the orchard whilst
avoiding several colourful nasties (telephones, potted plants, cheese
burgers and more) Extended use of P.M.Graphics provides up to nine
individually mov ing 'sprite& fi ve o f  which are multicoloured. Wit h
increasing difficulty levels, total Mot  game action for super smooth
movement and animation. Even the worst games player can't lose at this
price! £ 2 . 9 5

ALSO AVAILABLE "  NEW PRICES ••
F R U I T  S A L A D  ( 1 6 k )  Mastermind type game using colourful
graphic fruits instead of boring pegs. The various game options make this
a challenge for adults and with the 'fun graphics
- a n d  ' t o t a l  
j o y s t i c k  
i n p u t '

an instructive entertainment for younger children One or two players.
C2 95

•• Or der  both FRUI T S ALAD and FRUI T P I CKI N for  onl y
E4.50 • •

B L A C K J A C K  (16k )  Feature!, realistic fu-res card display. Can you
break the bank.'
P I C T U R E  P U Z Z L E  (32k )  Watch the picture jumble itself up Can
you recreate the original picture' Two hi-res pictures to choose from. 20
difficulty levels E 2  95
PICTURE TORMENT (16k) Picture is rotated 'Rubils
- s t y l ehorizontally and vertically. li is then up to you to sort it out 20 difficult,
levels Also include bonus program to design your own pictures for use in
the puzzle E 2

Overseas orders for  single
programs please add li:0.50

•
fun - to make the game more enjoyable!
With descriptions like Infocom's, who
needs graphics? And finally, there is
humour. All Infocom games are riddled
with jokes, and this one is no exception.
For example, in the G rue's nest (Grues
are the nasty things that lurk in the
dark) you will find a refrigerator, and
since Grues like the dark, what could be
more natural than the fact that the light
inside the fridge goes OUT when you
open the door?

One extra nice touch to the game is
that when you finally complete the
quest and save the world, you will pro-
bably find that you have not got all the
points. The reason is that some of the
points are gained by solving certain pro-
blems WITHOUT using wishes. So,
you can play the game, happily using
wishes where useful, unti l  you have
won once. Then you can play the game
again, trying to solve it without wishes -
two adventures for the price of one!

If you get hooked then you can carry
on w i th  Zo rk, Zo rk  I I ,  Zo rk  I I I ,
Enchanter(Zork IV ) ,  and  Sorceror
(Zork V) and by the time you finish
those they may have written the long
awaited Zork VI! •

PAGE 6- Issue 19 4 3



Much has been written recently in electronic hobbyists
magazines about speech synthesisers, however many of these
articles assume the reader is familiar with electronic circuits
and components, and that they have the necessary equip-
ment to manufacture their own foil PCBs(Printed Circuit
Boards). In this article I have deliberately chosen stripboard
to construct the project and I hope that the diagrams given
will enable anyone to construct the synthesiser even if it is
their first step into electronics.

I te m D e scrip t io n  Q u a n t i t y

Resistors

Price Order Code Com ponent

NW Carbon 10K 5% 1 f0.03p SlOK RI
NNV Carbon 33K 5% 1 E0.03p S33K R2
10K Pot Linear 1 f0.49p FIX/02C RV I

Capacitors
10uF 25V Elect. 2 f0.12p YY35Q C1,C6
100uF 20V Elect. 1 LOA lp FFI IM C7
22nF Ceramic 1 f0.07p BX01 B C5
100nF Ceramic 1 f0.07p BX03B C4
22pF Ceramic 2 f0.07p WX48C C2,C3

Integrated Circuits

SP0256 Synthesiser 1 £8.95 QY50E IC1
LM386 Audio Amp. I £1.49 276-1731**IC2

Miscellaneous

N'erroboard 1 E1.32 FLO7H
Loudspeaker 8R 0.3W 1 f  0.98 WB13P LS1
28Pin DIL Socket I f0.24p BL21X
14Pin DIL Socket I f0.1Ip BLI8U
Ribbon Cable 10Way 1m f0.75p XR06G
D-Socket 9 Pin 2 f0.95p RK61R
3.7268MHz Crystal 1 £2.98 FY86T X1
22swg Tinned Copper I roll* £0.95 BLI4Q
Solder 60Sn/40Pb 1 0 m 0.82p FR21 X X

PARTS LIST

The following order codes and prices are as quoted in the
Maplin Electonic Supplies 1985 Catalogue.

• Much smaller quantities of  these items are actually
required for this project but this is the minimum that may be
obtained from Maplins.

** This IC is not available from Maplins the order code
shown is a Tandy order code.

TOOLS REQUIRED
Small soldering iron
Scalpel, Modellers knife or Spot face cutter (Maplin Code
FL25C £1.95) to cut veroboard tracks.
Small sidecutters or wirestrippers
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11111111
Build your own Si

CI RCUI T DESCRIPTION

The schematic circuit shown below is based on the
General Instruments SP0256 IC(Integrated Circuit).

Power for the circuit and the controlling signals to generate
speech come from joystick ports 1 and 2 (ports 3 and 4 can be
used on the 400/800 computers). Six bits from the 8 bit port
are used to determine which allophone of the 64 available is
generated, the remaining 2 bits are used as 'handshake' lines
between the computer and synthesiser. Crystal X I  and
capacitors C2 and C3 form a simple clock for the SP0256.

R2 and C5 act as a low pass filter which converts the
SP0256 Pulse Width Modulated output to an audio signal.
This audio signal is amplified by IC2, an LM386 audio
amplifier which, together with a few support components,
drives the loudspeaker LS1. Components RI and Cl provide
a Reset pulse to the SP0256 on power-up.

CIRCUIT DIAGRAM

+
5
VRi c

4
,C6
—011—a

IC?

C7
Si



S P E A K S

Speech Synthesiser

Cable Colour D-Plug End Signal IC1 Connection

White Port2 Pin 4 B7 9
Grey Port2 Pin 3 B6 20
Purple Portl Pin 1 BO 18
Blue Poril Pin 2 B1 17
Green Portl Pin 3 B2 16
Yellow Portl Pin 4 B3 15
Orange Port2 pin 1 B4 14
Red Portl Pin 7 +5V 7,9,23,25
Brown Port2 Pin 2 B5 13
Black Porti Pin 8 GND 1,10,11,22

by Kevin Griffi n

Figure A. Location of components on Stripboard

Figure B. Board side B showing cuts in tracks
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CONSTRUCTION

Initially the copper tracks on the stripboard should be cut
as shown in Figure B. A Spot Face Cutter is best for this pur-
pose although a knife can be used ifcare is taken (always work
away from your hands). Next solder the components to the
board as shown in Figure A starting with the link wires
followed by the IC sockets. The legs of the remaining compo-
nents are best left at their full length until after the compo-
nent has been soldered in position as this will help to conduct
heat away during soldering. As an extra precaution against
heat damage whilst soldering a small crocodile clip may be
temporarily attached to the component on side A o f the
board.

Care must be taken that all electrolytic capacitors are con-
nected the correct way round.

When the board has been completed the two D-Cormectors
should be connected to the ribbon cable according to the con-
nection chart shown. The opposite end of the cable should
then be bared and tinned about 1/4 inch of its length. The
tinned ends should then be inserted through the board and
soldered in position according to the circuit diagram.

RIBBON CABLE CONNECTIONS

Note on D-Sockets

Due to the recessed joystick ports used on all Atari com-
puters the normally available D-sockets cannot be fitted
directly. One solution to the problem is to buy joystick exten-
sion cables (these have the moulded plastic type sockets as fit-
ted to Atari joysticks) such as those available from Tandy
stores, however at prices in excess of £3 this is an expensive
solution i f they are to be used only for this project.

Another solution is to drill or hacksaw the metal body from
the D-Sockets available from electronic suppliers, leaving the
plastic core, the two halves of which should then be glued
together. The appropriate connections can then be made to
the back ofthe socket. This enables the socket to be connected
to the computer but i t  leaves the wires and connections
vulnerable to damage. I have overcome this problem by fixing
the plastic covers which are often placed on new ICs to pro-
tect their legs. These fit perfectly to the back of the modified
sockets and after the circuit has been tested and found to be
fully working the cover formed by the IC protectors can be
filled with an Epoxy Resin adhesive to make a really perma-
nent and strong connector. c o n t i n u e d  overleaf
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TESTING AND USING
THE SPEECH SYNTHESISER Allophone Duration

Code
Sound

0 lOnts silence
1 30ms silence
2 50ms silence
1 100ms Sile fICC
4 100ms silence
5 420ms OY
6 250ms AY
7 70ms EH
8 120ms 10K3
9 210ms PP
10 140ms JH
I I 140ms NN1
12 70ms IH
13 140ms • 112
14 170ms RR!
15 70ms .AX
16 1110ms NI.M
17 100ms TT1
IN 290ms DH I
19 2Siltris IY
20 280ms EY
21 70nts DD1
22 100ms LW 1
23 100ms AO
24 100ms AA
25 1 NOms TY?
26 1 20ins RE
27 130ms HH I
28 80ms BEll
29 lialins TH
30 100ms I I I
31 260ms 121;4'2
32 3

7
0
m
s

AW
31 160ms DD2
34 140ms 6 6 3
35 190ms VI ;
16 80ms 6 6 1
37 1 elihns SR
18 190ms ZH
39 1 20ms Rik2
40 150ms ET
41 190ms KK2
42 160ms KK1
41 210ms ZZ
44 220nts NO
45 1 1 illin3 LI,
46 180ms WU'
4
7

160ms XR
48 200ms WH
49 110ms Y Y 1
50 190ms CH
Si 160ms ER I
52 100ins ER2
53 240ms OW'
54 240ms DH2
55 90ms SS
56 190ms NN 2
57 180ms HH2
58 330ms OR
59 290ms AR
60 150ms YR
61 40ms 6 6 2
62 190ms El.
63 50rns 158282

The circuit should be thoroughly checked before it is con-
nected to your computer. Wall appears well, connect to the
joystick ports 1 and 2 with the computer switched off Switch
on the computer and watch the screen for anything unusual.
If the normal Start-Up does not occur switch the computer
off and recheck the circuit.

When the READY prompt appears type in listing 1 and
RUN it, it should say "Hello welcome to the Page 6 speech
synthesiser demonstration".

Listing 2 will sound each of the 64 Allophones (compo-
nents of speech) available.

Listing I  can be used as a framework for your own
sentences as each line of data represents one word. By chang-
ing this data with reference to the information below and
changing variable LAST to correspond to the number of
DATA items you can make your machine talk as you want
it to.

The table of allophones gives brief details of each of the 64
Allophones. Maplin Project Book 6 (order code XAO6G)
gives a more detailed outline together with some theory of
speech synthesis.

I hope this project will add a new dimension to your Atari
and hope to bring you further Hardware Projects in the
near future. •

CS 1  R E M
TX  2  R E M  U
ZU 3  R E M  r i
M I  4  R E M  U
SG 5  R E M  U

CV 7  R E M
GD B O  P 4 C T L
7
- 5 4 0 1 8 : P O
R T A = 5 4 0 1
6 : L 4 5
T - 6 0 :
D I M

T A L K ( 2 0 0 ) , R S C 1 )
CO 9 0  P O K E  P A C T 1 , 5 6 : P O K E  P O R T A , I 2 7 : P O K E  P

A C T L , 6 0 : R E M  P O R T  A  B I T S  0 - 6  0 / P , B I T  7
I / P

ME 1 0 8  F O R  ) 4 = 1  T O  L A S T
S I  1 1 0  R E A D  A
I I '  1 2 0  T A L K ( X ) = A
LR 1 3 0  N E X T  X
ZP  1 4 0  A L L O P H O N E = 1
DJ  1 5 0  I F  n i _ L o P u o t a > L a s T  T H E N  ?  " K P R E S S

TO R E P E A T  " ; : I N P U T  R S : G O T O  1 4 0
I t '  1 6 0  P O K E  P O R T A , T A L K ( A L L 0 P H O N E ) + 6 4 : P O K E

P O R T A , T A L K C A L L O P H O N E )
WS 1 7 0  I F  P E E K ( P O R T A ) = T A L K C 4 L L 0 P H O N E )  T H E

A LLO P H O N E z A LLO P H O N E 4 - 1 : G O TO  1 5 0
OU 1 8 0  G O T O  1 7 0
LH 1 9 0  D A T A  2 7 , 7 , 4 5 , 1 5 , 5 3 , 4
BL 2 0 0  D A T A  4 6 , 7 , 4 5 , 0 , 1 5
0
1 6 , 4 , 4
HY 2 1 0  D A T A  1 3 , 3 1 , 4
OG 2 2 0  D A T A  2 9 , 1 9 , 4
TZ 2 3 0  D A T A  9 , 2 0 , 1 0 , 4
X 0  2 4 0  D A T A  5 5 , 1 2 , 4 1 , 5 5 , 4
LH  2 5 0  D A T A  5 5 , 9 , 1 9 , 5 0 , 4
P Z 2 6 0  D A T A  5 5 , 1 2 , 1 1 , 2 9 , 7 , 5 5 , 5 5 , 6 , 5 5 , 5 1 , 4
V T 2 7 0  D A T A  3 3 , 7 . 1 6 . 2 4 , 1 1 , 5 5 , 1 7 , 3 9 . 2 0 , 3 7 ,

4 9 , 2 4 , 1 1 , 4 , 4
MN 1 0 0  R E M  T H I S  P R O G R A M  M A Y  B E  U S E D  T O

SAY A N Y T H I N G  Y O U  L I K E .
PY 3 1 e  R E M  J U S T  C H A N G E  O R  A D D  D A T A  F R O M

L I N E  1 9 0  O N W A R D S  A N D  C H A N G E
V A R I A B L E  L A S T  T O  C O R R E S P O N D

HP 3 2 0  R E M  T O  SS O F  D A T A  I T E M S .

E TURN
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S P E E CH S Y N T H E S I S E R
by

K . J . G R I F F I N  1 9 8 5

CS
T I
z u
M I
• G
HD
CV
SE
CO

BH
KM
HO

MC
LW
SG
PG
DU
LU

Table of SP0256 Allophones
Produced

as in bOY, t0 Y
as in (Wale
as in Edward
as in Car
as in Pear,cliP
as in luDGE
as rn Now,turN
Li) in tin,p1
as in To,Turn
as in Right,4•Rona
as in Uppet,11 lett
as in Munday,,March
as in waiT,sTop
as in THat,THey
as in irEElonE
as in lAke , trAy
El5 in liD,beD
as in yOU
as in tAl_k„AWItil
as in irOi„tOp
as in Yes Yet
as in 1Ap,pAt
a smHa ir
as in Bleedmill
as in T H  in,TH is
Lb in coOk.cUckoo
as in 1 0 0 0 0 0 1
as in nOU',01.1
as in Dart,Drip
as in Gas,piGAGnolitic
as in Verse,I;ent
as in Gate,Get
as in SHelier,SHine
as in mcaSure,aSian
as in bRight,gReen
as in Fire ,hrst
as in weeK.triCK
as in Cue,sCared
as in Zebra,,X Yllophone
as in siN(i,paNG
as in lampard,1 inger
as in Window,Watch
as in lAI KR EAR
as in Wile n,WHich
as In compYuter,RE A I ltiful
as in C I tin,itCH
its us bUltn,BURI
as us IsIRd,hERd
as in tnOVEctOE
as in noTHma, froTB
as in Silly,Speech
as in Naughty,North
AN in I  lean,Home
as in mORedAV'
as in fAllin,a1ARrn
as 111 lEAR,thEER
as 111 Gun.Graeel
as in muldLEJadEl.
as in lia t,Ba ll

1 R E M
2 R E M  U
3 R E M  U
4 R E M  U
5 R E M  U
6 R E M  U  P A G E  6  M A G A Z I N E  —  E N G L A N D
7 R E M
8 8  P A C T L = 5 4 0 1 8 : P O R T A 5 4 8 1 6
9 0  P O K E  P A C T L , 5 6 : P O K E  P O R T A , 1 2 7 : P O K E  P
A C T L , 6 0 : R E M  P O R T  A  B I T S  0
-
6  0 / P , O I T  
7

I / P
1 0 0  F O R  A L L O P H O N E = 0  T O  6 3
1 1 0  ?  “ A A L L O P H O N E  U " ; A L L O P H O N E
1 2 0  P O K E  P O R T A , A L L O P H O N E 4 . 6 4 : P O K E  P O R T A
, A LLO P H O N E
1 3 0  I F  P E E K ( P O R T A ) C ) A L L O P M O N E  T H E N  1 3 0
1 4 0  P O K E  P O R T A , 6 8 : P O K E  P O R T A , 4
1 5 8  I F  P E E K C P O R T A ) ) 1 2 0  T H E N  1 5 0
1 5 5  F O R  D 1 A Y = 0  T O  2 0 0 : N E X T  ( ) L A Y
1 6 0  N E X T  A L L O P H O N E
1 7 0  G O T O  1 0 0
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b y
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A.S.WOOTION & SONS,
116, Edleston Road.
Crewe,
CW2 7HD
Tel 0270 214118
Nothing but ATARI Auth-
orised Service Centre with
fast turnaround o f  a l l
repairs The  usual range
plus p r i n te rs. j o y s t i c k
inserts, extensions leads at
good prices. T r y  us fo r
repairs or purchases,
COMPUTER CENTRE.
174. High Street
Hornchurch.
Essex
TeL Hornchurch (04024)
75613 or 44255

We have a large range of
software hardware, print-
ers interfaces. magazines
and books. Fu l l  support
given to interfacing, word
processing etc. Computer
repairs. We specialise in all
home computers M a i l
Order or personal callers
welcome.

BITS AND PIECES,
10 North Street,
St rood,
Rochester,
Kent
'let: 0634 721028

or 0634 716422

A NEW Atari only shop in
Medway area. Mi XE'ST
always in stock We  are
happy to demonstrate the
latest software and offer
the most friendly service.
Remember we are ATARI
only We stock the best

TELETEX
(YORKSHIRE)  LTD.,
28, Brooklyn Court,
Bradford Road,
Cleckheaton,
W.Yorks BD19 411
Tel. 0274 875299
Atari specialist. Atari  soft-
ware and hardware at keen
prices. Free advisory service
for Atari enthusiasts. Mai l
Order division, Full discoun-
ted range of software. Send
s.a.e or phone for Atari list.
HQ of West Yorkshire Atari
Owners Club.

GOTO DIRECTORY
The GOTO DIRECTORY Is a  guide to  retailers who

provide product support fo r  Ata r i  Ma n y  o f  these
retailers wil l  supply Mail Order so i f you have trouble
finding a supplier, turn to the GOTO DIRECTORY

Retailers who are interested in an entry in this feature
are invited to contact the Editor on 0785 41153.

JENNINGS STORES.
248. Hertford Road.
(Nit
-
. 
G
r
e
e
n  
S
t
r
e
e
t
)
.

Enfield.
Middx
Tel: 01 804 1767
Very large range of English
and American software
available as wel l  as the
very latest in hardware.

PEATS ELECTRONICS.
25, Parnell Street.
Dublin 1.
Ireland
Tel: (00)01 749972/3/4
We stock a fu l l  range o f
Hardware. Software, Inter-
faces. Printers and acces-
sories The fullest support
for Atari in  Ireland. Mai l
Order throughout the U K

MICROBYTE,
71. Seaview Road.
Liscard.
Wallasey,
Merseyside, L45 40W
TeL 051 630 6933
Tired of high prices, poor
service and hidden charges
from o th e r  Ma i l  Orde r
retailers? Try us fo r  the
latest titles and U.S. mags
Visit or call anytime up to
6 p.m_

INTOTO,
1 Heathcoat Street,
Hockley,
Nottingham
NGI 3AF
Tel. 0602 410987

A comprehensive range o f
hardware, software, periph-
erals, joysticks, books and
magazines etc. Please call or
ring fo r  helpful, friendly
support.

SOFTWARE EXPRESS
31. Stoneyhurst Road.
Erdington,
Birmingham, B24 8HA
Tel: 021 384 5080

We are a company dedic-
ated to supplying ALL your
Atari needs, wh ich  also
includes a  PERSONAL
IMPORT SERVICE and an
out of warranty repair ser-
vice. For sales and service
phone 021 384 5080

AV)qtx
LADBROKE
COMPUTING, •
33. Ormskirk Road.
Preston,
Lancashire
PR1 2QP
Tel 0772 21474 or
0772 27236
We offer full service and
support for any Atari and
have al l  peripherals and
available software in stock
Come to the shop for per-
sonal service or try us for
Mail Order. Ei the r  way
you'll be pleased you did.

TRIONIC.
144. Station Road,
Harrow.
Middy, HAI 2RH
TeL 01 861 0036
Software p e r i p h e ra l s .
books and magazines A
comprehensive range fo r
Atari. A m s t r a d
Commodore a n d
Spectrum. T r y  o u r  la te
night shopping Open 10
am. to  8 p .
m .  
M o n d
a y  
t o

Saturday Give us a call or
pay us a visit

RADFORD HI-F11 LTD.,
52, Gloucester Road.
Bristol
Avon
TeL 0272 428247
We stock and support a
comprehensive range o f
products fo r  Atari. Huge
range o f  software fro m
educational t o  s m a l l
business (plus games o f
course). Word processing
packages Printers. Al l  for
the best computers S Ts
available from stock
YORK COMPUTER
CENTRE.
7, Stonegate Arcade.
York
Tel: 0904 641862
Top American and English
software- over 1000 titles!
Hardware, b o o k s ,
magazines. accessories. I f
you need anything for your
Atari. t r y  Yorksh i re 's
widest and most compre-
hensive range of products
for your machine.

Goed nieusvs voor de Nedertandse lezers van PAGE 6:
PAGE 6 en het volledige service pakket is

NU VERKRIJGBAAR IN  NEDERLAND
Verzeker u van regelmatige totzending en neem nu
een abonnement

A B ON N EMEN T 1 1 . 4 6 , -
A B ON N EMEN T - PLUS listings
op diskette 1 1 1 5 0 , -

Zend betaalkaart  / Eurocheque . Betaalcheque
of door overmaken op Postgiro 4745457

of Rabobank 35.49.52.854t.n.v.
PA I ST A T C O  K a m i l l e  3

2811 RD Reeusvijk
PAGE -  Issue 19 4 7
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A special offer for
User Group members!

OFF
each new subscription

Here's your chance to make sure of a
regular copy of Atari User — the
independent magazine that's become the
premier source of information on the
whole range of Atari microcomputers.
Each month brings you a choice selection
of first rate programs. powerful utilities.
easy to follow articles and invaluable hints
and tips — plus full coverage of what's
happening in the world of the Atari. with
in-depth reviews of all the latest products.
If you want to know all there is to know
about your Atari micro, Atari User is
essential reading!

mannummilmommion•• • • • • • • • • • • •1
ORDER NOW!

I  El

Pleases send me the next 12 issues of Alan User at the specially
reduced User Group members' price of E9 (norrnal price 1 2 l
['tease indicate method of  payment.

Name

Address

Signed

Access Mastercard''Eurocard

I. •  1 . - - - A - L - a - 1

Batt laycdni..ViSa

Cheque/PO made payable to Database Publications Ltd

Send to: Atari User, FREEPOST. Europa House.
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

(No stamp needed if posted in UK/



Contact
AUS TRALI A CALLI NG : Our family
enjoy reading PAGE 6 very much and we
would like to correspond with other Atari
enthusiasts, particularly adventurers so
we could swap clues. My son would like a
hint in Sands of Egypt could someone tell
him what the heiroglyphics in the outer
chamber mean? Dell Johnson, 26 Hen-
derson Street,  No r th  Rockhampton,
Queensland 4701, Australia

ATARI  6 0 0 X L M E M O R Y  M O D -
ULE: For sale in perfect condition Atari
64k memory module. .f,40 o.n.o. Contact
James Brown on 041 946 0264 most even-
ings after 6 p.m.

P I X S TI CK L I G H T  P E N: Complete
with paintbox and additional software for
sale. E15 o.n.o. For  Atari 400/800 on
cassette. Phone Adrian Barton on Welwyn
Garden City 330393 after 4 p.m.

PRINTERS F O R  S A L E :  A  three
months old Atari 1020 colour printer, har-
dly used. Perfect condition - 0 5 .  Dust
cover included. Brother EP-44 printer/
typewriter. A C / D C  operation. Perfect
condition. Compatible with Atariwriter.
Near Letter Quality. £310 (Interface, paper
holder, AC adapter and some printing
paper all included). Send s.a.e. for more
EP-44 information. P.S.Cheung, 28A,
Holywell Hi l l ,  St. Albans, Herts, AL I
I BZ

AMATE UR RADIO: I have been inter-
ested in Amateur Radio for about 2 years
and have had an Atari 800XL for about the
same time. I would be very interested in
hearing from anyone who has managed to
combine these two hobbies with regard to
software and hardware. G.W.Giles, 21
Monmouth Drive, Verwood, Wimborpe,
Dorset, BH21 6TN. Tel. V e
-
r w o o d  
8 2 6 7 6 3

P RI NTE R/ P LO TTE R & FE AS IBIL-
ITY  E X P E R I ME N T :  Ata ri  printer/
plotter wanted. Also I need help on the
Feasibility Experiment. I have found about
49 locations but I  am stuck at the the
dragon's lair, mine shaft and the stone tem-
ple. I have completed The Golden Baton
and a s.a.e. is all I require to send the map
to you. Phone Tony evenings 0675 64985

V E RTI CAL B L A N K  P R O G R A M -
MI NG : Can anyone help explain how to
use or program the VBI. I  can't find any
books or information on vertical player
movement or scrolling. Andrew C. Thom-
pson, 1 3 5  Henllys Wa y ,  S t .  Dia ls ,
Cwmbran. Gwent, NP44 7NF

HI TCHHI KE R'S  GUIDE  TO PRNT-
ING P AS CAL: Ca n anyone te l l  me
where I can get a good version of Pascal.
Can anyone give me some help on Hitch-
hikers Guide To The Galaxy and does
anyone have a  cheap printer for sale?
Paulo Fragapane, 18, Parson Street, Bed-
minster, Bristol, BS3 5 PT.  Te l .  0272
663475

1027 P O WE R  ADAP TE R: For sale,
never used £6. Other accessories also for
sale. Conrad Hancock, 17, Victor Street,
Mountain Ash, Mid Glam CF4 5  3LG.
Tel. 0443 474299

HO LLAND CALLING: A Dutch Atari
owner would like to have contact with an
English Atari owner for listings etc. I have
Dutch and German listings. Please write
to H. Baggerman, Rivierenlaan 43, 3181
DM Rozenburg, Holland

BACK ISSUES: PAGE 6  no. I  and
ANTIC vol. 1 no.6 wanted. Will payp for
PAGE 6 and £6 for ANTIC to include
shipping. Robert D e  Letter, Europap-
ryslaan, 34, B-9060, Zelzate, Belgium

U.S.A. NE WS LE TTE R: Are you get-
ting THE POKEY PRESS every month?
Why Not? Make sure that you get the best
ATARI newsletter every month. The cost
is right $16 for 12 issues. The place is right,
it comes straight to your mailbox. The
reason is right, you want the most up to
date information for your ATARI com-
puter. There is only one choice then,
SUBSCRIBE! Make your money order
payable to 'The ATARI Computer Club of
The Palm Beaches' and send to T HE
ATARI C L U B  O F  T H E  P A L M
BEACHES. c / a  S U B S C R I P T I O N
MANAGER, 4130, 10th Avenue North,
Lake Worth, FL 33461, U.S.A.

ANY USERS IN CORNWALL?: I have
just moved to Penzance and would like to
meet any other users in the area. Please
contact me. M.  Rogers, 15, Pednandrea,
St. Just, Penzance, TRI9  7UA

600XL R A M  P ACK: 64k expansion,
hardly used. .C65. Also 600XL computer
for spare parts only £25 o.n.o. Conrad
Hancock, 17, Victor Street, Mountain
Ash, Mid Glam. CF45 31.,G, Tel. 0441
474299

SANDS OF EGYPT: I am a desperate
adventurer. Please can someone tell me
how to get into the pyramid. Karin Loc-
kett. Westside House Golf Club, Brent-
wood Road, Orsett, Essex, R,M16 3DS
Tel. 0375 8913520Ext. 25

1020 PRINT ER/PL O T T ER F O R
SALE: Complete with manuals, leads,
power supply and cassette with demons-
trations and joystick sketchpad. Also Vic-
tagraph Plot Window, extra pens and 3
rolls of paper. Good condition, still under
guarantee. Sell for £80 o.n.o. Phone Adrian
Barton on Welwyn Garden City 330393

SYSTEM FOR SALE: 803 Computer,
810 Disk Drive and 410 Cassette Recor-
der. Any  reasonable offer considered.
P.Edwards, 174 Ynyscynon R o a d „
.
f r e a l a i A r ,
Tonypandy, Mid. Glam. CF40 2LQ

BOOKS AND MAG S FOR SALE:
ANALOG issues 2 - 7 and 9 - 19 £1.25
e
a
c
h
.  
A
N
T
I
C 
y
e
l
l  
n
o
.
6  
t
o  
v
o
l
.
2  
n
o
.
5
E
1
.
2
5

each. ATARI USER 2 50p. PAGE 6 2 - 17
75p each. UK ATARI OWNERS CLUB
(MONITOR) 1-9 50p each. ATARI BASIC
- LEARNING BY USING E2.50. ATARI
SOUND AND GRAPHICS £4. CO M-
PUTE'S FIRST and SECOND BOOKS
OF ATARI  E5 each. THE  CREATIVE
ATARI 0 .5 0  DE RE ATARI £9. All in
very good or mint condition and including
postage and packing. Write or phone Mike
Meara, 61 Borrowash Road, Spondon,
Derby, DE2 7Q11. Tel. 0332 663332

'  M I CRO U L U  S T R AT O R
-(T o u c h  T a b le t /K o a la  P ad  etc .)

T O
1 0 2 9  P R I N T E R
S CRE E N D U M P

with BONUS Pie-fi les

N OW E5 D i s k  o n ly
Mike Jervis, 19, Purtre e  Drive, Rise Park,

Not t i ngha m ,  NG5  S WF
send s. A. f o r  I NCKEDI RLE pr i res on ATAHIL: 3r d par ty
ha w a r e

9 7  ATARI  600/800XL/130XE
DUAL OPERATING SYSTEM

You could nave a dual operating system with the flick of a switch
This will allow you to run all known software written for the 400

and 800 computers or your XL.
It consists of  a smal l  socket boar d which simply pl ugs into
computer. No soldering required,

Price E29.95
Mail Orlin( to
G. PAUL

3 Francis Ward Close, Hilltop, West Bromwich,
West Midlands B71 2PY
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As I mentioned in the last column, this one has to be pre-
pared early so while all o f you are busy working on your
suggestions for the game outlined in issue 18 I will take this
opportunity to go back over a few items I have touched on
before.

BOOLEAN ALGEBRA

Back in issue 11 I  discussed Boolean algebra and I have
been asked i f this can be utilised in any other subroutines, so
what follows will be additional to issue 11 which you may
need to peruse again.

Probably one of the most powerful, and possibly one of the
least used, commands is the ON GOTO/GOSU B state-
ment. If  you have never used this before then I shall explain.
Instead of using several lines such as
10 IF X=- I THEN G o
-
r o  1 0 0
20 IF X=2 THEN GOTO 200

we can use a single line of ON/GOTO. We must get a value
for the variable X, for example by using INPUT X, and then
use this in the ON/GOTO statement. In our example X must
equal (say) 1 to 4 or else be re-input. When we have a value we
can use it to choose a subroutine as follows

10 ? "PRINT CHOICE (I-4)"
20 INPUT X : IF X<0 OR X>4 THEN 10
30 ON X GOTO 100, 200, 300, 400
40 REM - Subroutines in lines 100,200,300,400

If the limitations did not exist in line 20, then i f X fell out-
side the range 1 - 4 it would be ignored and the program would
continue to line 40. X must be in the range of 1 to (number of
choices) for this to work. The subroutine is chosen from the
value of X so that i f X equals 10 then the tenth routine will be
chosen. You must be sure to have enough subroutines to
cover the maximum value of X.

What would happen i f  you used X—PEEK(764) when
looking at a keyboard entry? As this means you could have
several lines such as
10 IF X-250 THEN GOTO 100

you would then need 250 choices for the ON/GOTO routine
to work. Instead we can set the limitation by Boolean algebra.
For example, ifwe wanted X to equal 10, 20, 30,40 or 50 only
we would have to use five single lines of IF/THEN state-
ments. A Boolean equivalent would be as follows
10 Y=(X-10)-1-2*(X=20)-1-3*(X=30)+4*(X=40)
+5*(X-50)
20 ON Y GOTO 100, 200, 300, 400, 500

To use the subroutine on line 200, X would need to equal

50 P A G E  6 - Issue 19

USING LOCATE

DO-IT-YOURSELF REPAIRS

by Mark Hutchinson

20. If  it did then this is the only true statement in line 10. So
(X-20) would be the only true statement and the line would
evaluate as Y—(0)+2*(1)-1-3*(0)+4*(0)+5*(0), or 2. So on
Y=2 the computer will choose the second subroutine at line
200. The values of the subroutines need not be in order, nor
need the values o f  X, just as long as they correspond
numerically to the subroutines.

I was asked by Stephen Plunkett to explain about the
LOCATE statement. This is an excellent way of testing a
location on the screen to see what is stored at location X,Y. It
can be used in the same way as the PMG collision registers.

The statement takes the form LOCATE X, Y, Z. You just
position the cursor (even i f switched oft) at position X,Y and
the data under the cursor is stored in Z. So i f the target is in
COLOR 1, you know you have hit it when Z=1. Z will equal
0-3 in four colour modes, 0 or 1 in two colour mode - and 0-
255 in the text modes.

Now for the bad news. A PRINT or PUT directly after the
LOCATE will move the cursor one point to the right and may
modify the character under the cursor. Here is the solution to
this little problem. Locations 85 and 86 (cursor horizontal
position) are updated by the LOCATE statement by adding I
to the number stored here, thus repositioning the cursor. You
can store the data from 85 and 86 first, use LOCATE, and
then restore the data. For example
P1=PEEK(85): P2=PEEK(86): LOCATE X,Y,Z: POKE
85,P1: POKE 86,1'2

Location 93 holds the data found under the cursor, so you
would do exactly the same here to stop corruption of the data
i.e. PEEK 93 fi rst, use LOCATE and then POKE 93.
Another handy set o f locations is 94, 95 which holds the
current position of the cursor. By the way, location 84 holds
the vertical position of the cursor and you may need to use
this after rollover when the cursor moves down a line.

The LOCATE statement is iust like using
POSITION X,Y: GET #6,Z

I have included a  simple l i ttle program to  illustrate
LOCATE in action. It should be well enough documented
not to need an explanation.

I was interested by the letters in issue 12. John Dimmer (a
regular to PAGE 6) is quite right about paying someone to
push in a few chips. If your machine is outside the warranty
you could try this yourself but be careful to take anti-static



STAR CHOICE
RESCUE O N  FRACTULAS Cass. £8.50

Disk £12.75
KENNEDY APPROACH D i s k  £12.75

DI SKS. -  D I S K S . -  DI S K S -

111,95 P I T F A L L  a l 111.95
SPW E  S i l l  T E L E

C O M M  T E R  W E I  S R

111.95 L  R. 4J. 1 8 .9 5
M IN E /1 2 0 4 9 1
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57 .51 /
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14.30 L E I T S P E D E 9 - 5 0
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C.01.01 R S P  A LL .1114L 0 .5 0 1 0 0 E 1 1  1111%A

. 
3 2 1 .

0 .5 0

S P OT 1
•
1 1 1 .  
B A
L L

3 2 k 0.511 1 ,01 .011S 1S  C I IE S S  t i s k 11_511

Ut1:1101 . 41
,
4k

9 .9 5 51.
1 
a
s
k

9 .9 5

I t H A D  14-111 M  % Lk -ask 14.50 0 %  I IM E  i s k 11.30

Si H R I P I E - a tti 11.311 D M : A T M . °  % 11.50
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1
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1 2 ,7 5
M E  ICE LE E 121 1 2 .7 5 E- 15 S TIS I E A G L E  4 - s k 12- 75
S P ACE  M O T T L E 214k 14.511 RIA E R R A I D  t h k 0 .3 0

P I T F A L L  I I 411414 0 .5 0 C 5 I 4 : 0 0 E  E G G  - 1 1 4 k 3 .9 3

7 4 7  F L I G H T  S IM . 4114k 14.50 R E D  M O H %  3 2 1 . 5 - 9 5
AIR D I G 1441. 2 ,7 5 P E N001% a s k 2 .7 5
R A N GE R  R A N G E R 1 6 1 3 .7 5 1111, 5 0

DI SKS. -  D I S K S . -  DI S K S -

Si A ll  EA S S I 75.1111 k 5 M P IA 4 1 1 ' P P E 5 7 .5 0
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C M - M I  ER 0 0 H C E 57.51 / G A L A C T I C  A D V E N T !  R E S 5 7 .5 0

11110AUS IDE S 3 7 , 5 0 O B J E C T i l a  I t  W i l k 3 7 - 5 0

/I A ILS  tA E S T 3 7 . 5 0 T H E  C O S M I C  I L A  I C E 3 7 .5 0

F L I G H T  S I M E L A T O t t  I I 4 4 . 9 3 E A GLE S 3 7 .5 0

H O M E %  O R O 4 2 . 9 5 S I P E R M : N W T 5 9 .9 5

S OC R  B E E R 7 5 . 0 0 S P A FITA D OS 3 7 .3 0
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011111 1.1/1.111/AS II ta . ti s c o L O S S E S  I M E S S l o . s 5

S TR IP  P O k I M 12 .73 H E A C I I  H E A D 12 .73
IM A IWZIP N E 112.75 C OS A % 12 .73

• - 10 /01  S  U L T I M A 11E95 P U LE  P O S I T I t t% 12 .75

C L A V M O H ti l ' E  1 1 5 .2 5 S P IIDE RIM AN 15 .25
I I I  J A C k 9.511 I M O P  M I A looms
GR A P H IC S  .A R T D E P T 2 3 .9 5 I M L L B L A Z E l l 12.75
HACKE R 12,75 L u c tr E a u s  ! m u m

EX I  R E M
I T  2  R E M  U  L O C A T E  d e m o
We 3  R E M  U  b y  M a r k  H u t c h i n s o n  U
HO 4  R E M  U
TO 5  R E M  U  f o r  P A G E  6  M A G A Z I N E
PC 6  R E M
E J  9  R E M  * * 0 4  S e t  u p  t h e  s c r e e n  w i t h  d o t s
XM 1 0  G R A P H I C S  1 1 : V 2 = 0 : C 0 L O R  I : F O R  R = 1  T O

1 5 : X 1 = 3 5 N R O D ( 0 ) : Y 1 = 2 0 N R O D C O 2 : P L O T  M l
jT I : N E X T  R

KZ 1 1  R E M  * N 4 4  P l o t  a  l i n e .
RN 2 0  F O R  M 2 = 6  T O  3 0 : C O L O R  2 : P L O T  X 2 , Y 2
1.1 2 9  R E M  * N N  L O C A T E  o n e  p o i n t  a h e a d  o f  X

2 -  i f  C O L O R = 1  t h e n  G O S U O
OK 3 0  L O C A T E  X 2 4 . 1 , V 2 . P : I F  P = I  T H E N  G O M M

1 0 0
MU 3 1  R E M  * * *  S l o w  i t  d o w n
FU 4 e  F O R  1 1 1 = 1  T O  2 6 : N E X T  T M
OA 4 9  R E M  * N *  I f  n o t ,  fi n i s h  l i n e  a n d  s t a

r t  a n o t h e r
ZK 5 0  N E X T  X 2 : V 2 = Y 2 . 1 : I F  V 2 > 2 3  T H E M  L I S T

: E N D
RM 6 0  G O T O  2 0
FU 9 9  R E M  * * *  S o u n d  i f  f o u n d
MS 1 0 0  F O R  S = 1 5  T O  6  S T E P  -
I : S O U N D  0 , 2 0 , 10 , 5 : N E X T  S : R E T U R N

precautions before touching chips, and if the IC legs are gold-
plated do not rub it off. Reader B. Sutcliffe must have had a
heart attack when he watched the service engineer open the
cartridge with a screwdriver. If  you try this then use some-
thing soft or plastic. Never, never use an eraser to clean any-
thing - they contain emery or pumice dust and this is lethal.
Use a proprietary cleaner 'degreaser and cotton wool. Make
sure that cotton buds are not glued on as the cleaner will
dissolve the glue and leave you with a sorry mess. As a matter
of fact, you should clean your cartridge edge connectors
regularly before use, but never with anything abrasive.

I would like to wish all readers a very Happy Christmas
and New Year and I am looking forward to a full post bag
prior to my next column!

L I V E R P O O L
.1.•2•1414 for SPECTRUM - 0 4 4

THE FOOTBALL NIANAGER GAME FOR
T H E  48 k A T A H I  ( Inc.  XL)  F EA T U R I N G

%arying skill and stamina levels. smuts reports. iniuries. team
and tartics selection. ful l  league table. managerial rating and
save game facilitt
%4111 LiN allable ON DI SK with4 divisions. int  e x pe ndi t ur e .
promotion. relegation. European F .  3
,  a n d  C u p  
I A  i n n e r s
Cups anti transfer market

Disk C 1 4 . 9 3  Cassette- C 9 . 4 3  i l ic.  p &

RN!.  Cor bi shl ey ,  212.  Wa l m e r s l e y  Ol d Roa d,  B u r y
131191 6 SA

SUNARO

H A R D W A R E
130XE C O M P U T E R

- FRE E  E X TRA S O FTW A R E  w o r t h  £ 9 . 9 5  w i t h  e v e r y  I :10XE

130XE WI TH  1 0 5 0  DI S K DRI V E  £ 2 5 0
130XE W O R D  P RO CE S S O R P ACK £ 3 3 5

SO  ETU: A RE

ROM--  ROM. -  E O M -  RUM. . .

SOFTWARE

£ 1 6 0

Send cheques/P.O's to
SUNARO SOFTWARE (Ps)
P A/ BO X  78. MACCLESFI ELD.  CHESHI RE,  S KI °  3PF

Software available from C2 95

NEW TITLES AVAILABLE IM MI DIATEEV ON RELI ASI

Prices include postage and VAT
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As 1985 draws to a close we wanted to summarise
what has probably been the most eventful year in Atari's
history and so we asked several o f our regular con-
tributors to put together 10 'events' that they considered
to be the most significant during the year. Here is what
they had to say.
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THAT
A few of our contributors pi

STEVE PEDLER whose article on ANTIC modes 4/5 was
appreciated by many of our readers and whose Display
article is currently running, had this to say.

Piating ten 'significant events' was not as easy as I first
thought. I  have tried to keep to sensible suggestions as
follows
,
1. Release of the 520S1. Surely everyone's choice for the event
of the year, this is the machine which will make or break Atari
over the next IS months. Presumably also at the top of every
Atari owner's Christmas present lis t. Santa, are you

2. It elease of the 130XE computer. If you believe (as I do) that,
contrary to the 'industry observers' there is still a future in il-

listening .... ?

bit micros, then this is the best there is. It even includes a

3. Launch of' Atari User' magazine. It may be a competitor for
PAGE 6, but anything that increases public awareness of Mari

manual!

has to be a good thing. I'm sure every Atari owner wishes them

4. P.COrn shares cease trading, Sinclair heavily in debt, Cow-
an the best for the New Year.

modore computers no longer stocked by maior retailers ..... We
shouldn't gloat over the misfortunes of others, but after all the
trouble Atari had in 1984, when they all said At w a s  dead,

5. Atari 800XL. announced on IN to be the home micro of the
isn't it us ' a little bit gr atng?

year. We all knew it anyway, so what took them so long?
6. DOS 2.5 released by Atari. Significant for three reasons. It
means that all Atari disk drive users have a compatible DOS.
Secondly', Mari more or less gave it away - a welcome change
from their previous attitudes towards software prices. Third,
they actually admitted they had made a mistake with DOS 3.0.
YOU wouldn't find that old Atari doing that
1. Atari announce that the 1305T has been abandoned. If Atari
have made a mistake this year, the this is it, the 520ST is gicat
value for money, but there iust aren't that many people around
with C750 for a personal computer. The 130ST looked rather

more afforS. Several U.K. software houses bring out programs for the
dable.

Atari. At long last, signs that the British software industry has
realised that there is life beyond the Spectrum.
9. Infocom release Ilitchiker's Guide' and ‘Wishbringer'.
Thus proving, as if it were really needed, that they are the best

10. 'Rescue on FraCtalUS' released at lase Last but not least of
in the adventure game business.

my events of the year. Was it worth waiting for? No question
about it ,  this is  one of  the all time greats of  computer
games.

MARK HUTCHINSON has helped many beginners find
their feet both through his First Steps column and by many hours
spew answering people's letters. He is now finding his way
around the 520ST but still has a regard for those of you starting
out and will continue to write First Steps as well as help with
your problems. Here is what he has to say about 1985.

Here goes, then. Ten events, not necessarily in order.

I. THE 520S1. When you consider that you can purchase a
512k 16 bit computer with hi-res monitor, 500k mini drive,
mouse and several software packages all for the price that a 48k
SOO cost when it first arrived in the UK and it is considerably
less costly than its rivals, the 520ST must be the highhght of

2. MICR0L1NK. Until flOW Atari owners have been left out of
ucessing the myriad data bases that have been available to

the year.

other home computer users. The first few hundred hours may
not come cheap due to the perennial problem of finding your
feet on a new system, however, once you know what to do, the
services available will be relatively cheap.
3. M1RACI..E TECHNOLOGY. With the P,tari 850 'interface
so hard to get, it is nice to see a firm take the plunge and not
only design and build modems and an interface, but release

4. GST for the ST. As usual, when a nevQ computer has the
software to back it up.

market, the initial software tends to be expensive and the ST
seems to be no exception. GST are selhng a macro assembler
for E40 and a compiler for C60.These prices are in line with the
same software for the 8-bit machines_ •rhis beats f160-odd for

5. MAG AZIN ES. A big thank-you to the magazines who have
the Metacomco screen editor.

accepted  ATARI articles and especially to those 100.h
, A T A R Imagazines who have helped owners through thick and thin.
6. DEALERS. During the boom time for cornputers it seemed
that almost every high street shop stocked some kind of com
-puter. When the quick profit was no longer to be had, the stock
was off-loaded leaving many owners with nowhere to go for
software. it is nice to see that some dealers had faith in ATARI
and have stayed with it.
7. PRICES. The main complaint about O W  has been the
price of software, Walk into a shop and price the same program
for ATARI and Sinclair. The reason for the higher ATARI
price was that the original ATARI programs were overpriced
and many software houses felt that the market could sustain
such prices. HOWCVCT, some UK writers have come up with
very
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may criticise the packaging and moan about mail order but
you will find, in the majority of cases, the programs are well
worth the exceptionally low priccs asked.
8_ 130XE. At last an affordable high mernory computer'. f  ive
years ago I could have upgraded an ATARI 400 to 256k using
a bank select 'RAMDISIC from and American firm called The
Memory Mill. The cost was unbelievable. Now ATARI arc to
the fore with a cheap, very powerful machine.
9, YOU. Let's face it, if it wasn't for you sucking with your
machine I wouldn't be writing this, so choose this one for

10. 3 ACK TRAMIEL for  malting it all happen.
yourself.
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O a  their highlights of 1985

tr'4fe
-

Our regular r e v i e w e r ,  JIM SHORT, naturally chosesoftware
ten software releases. was in a severe state of

At the beginning of the year Atari
decline and new i s  w a s  pretty thin on the ground. How
times change. Atari is now back at the top, or very nearly, and
there is now a wealth of software at reasonable prices produced
in the U.K. thanks to people like A R I O L A S ,  A C T '

I V
-

So many good games have been released in the last few
SlON, U.S. GOLD and others.

months that whittling them f  them have
dovrn to a 'Top and some up with

Ten' has been no

easy task, however V ve sifted through them
what 1 think arc the best games of '85 A couple o
been available before 1985 on p o r t  but Vve included them

im

because they have only iust been officially released in this
country so to recent Atari owners they will be a s  new

regarded

garnes. For what it's worth my ten software greats of '85
are as follows

1 R E S C U E  O N  F R A C I A L U S  L U C a S fl i n V  ACtiViSiOnaphicsi
2 DROPZONE At ert a G r U S  Gold
3 BOUNTY BOB STRIRES BACR B i g  5.11S Gold
4 ARCHON EleCtiOrtie Arts,' Atiolasoft
5 OLLIE'S FOLLIES U S  Gold
6 H.E.R.O. Ac t iv is ion

BOU fi r s t  StarillvtirrorsoftL D E R D
A S I I e r

9 F M  EAGLE Mic roproselUS Gold-15 STRO
8 DROL B r o d b u n d

Broderbun
d10 STEALTH

What about some views from a professional Pro o PAGE 6,i r ac le  tech

grammer? As

well as contributing regularly t  M A T T H E W
JONES has written MULTI-VIE tr rE RM for M -
noloor and is currently working on the 'ultimate' communica-
tions package for the ST.

Top ten events of significance? Well these were significant
to me and to Atari. front the per-

1. h i t  the streets. ApaMULTINIEVITERM r t
sonal interest I i n  it, this marked the end of the age old 'It

have

can do everything except access Prestel' problem. VIEW-the world's first 'proper' V iew data termal program
- and it's British!
2. The 520ST. Whilst others will probably have mentioned

it„I
TE,RM is

think the most significant release of the ST package was the
editor program, weeks after the machine itself, which meantin some
we could actually start typing p r o g r a m s !
3. The PCW Show. Not only because of t u n c h ,  but

he Si la

also because 1 bought COLOURS? ACE (Llarnasoft) and
spent many nights afterwards 'blowing my mind' with it. Itis a good as
is brilliant!
4. Atari User was launched. i n  the high

While I don't think it

PAGE 6, it does increase the Atari's visibility

5.1 never realised there w t o  as so much in PAGE 6 until it came
out on disk. 1 never quite get rounci t y p i n g  in all those

street.

interesting programs (being a professional programmer and
writing my own of course...) and even though I was sceptical
about the value of a disk subscription,1 took the plunge. 1 am
amazed at the quality of the content - and without any typing
errors! Well worth
6. SpartaDOS. Undoubtedly THE DOS for the Atari, espec-
ially XLIXFs. The power of it is incredible, but watch out. I
am thinking of buying a 130KE iust to get the full benefits of
this disk operating system. 1050 owners can buy  the
li.S.Doubler and never wait for the disk drive again.
1. BOO IS the chemists used the t r i e s ,  t  shows Atari as a 'point-of-sale'
advertiser. 'Used to promote 'Insiona' toihet i  t h a t
the Atari is more than iust a game mac ine to gather dus
er. Perhaps

t.

8. The Copyright Amendment Act came into pow
now pirates (read thieves) will leave (Atari) software alone and
the infernal 'but you can't buy software locally' problem will
go away.
9. ANT
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Set. I bought one direct and it is incredible. y  the time you

B

read this, I should be running a new board, ABC. BBCS is
going to take over c
a r e  E x p r  
b u l l e t i n  
b o a r d  
w o r l
d .  
' D a
i s  
m a
y  
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e

available from S o f t w e s s .
10.1 thought that at least one of the ten should be for bad news
but I can't think of anything specific. What could be better
though is the level of support for Atari on the streets. Atari
users must support their machine. When others talk of com-
p
n
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uters, do b e  proud!
We know we have the best machines available let's  tell

,

everyone
!

,
6
1

d finally what about the Editor? H atving set others theAn
task, I sat clown to compose my own ten events (before I r
e c e i v e dany others) and it has been interesting tors s e e  how my thoughts
compare with other contributo. So....

1.520ST. To be honest I was a little dubious about its value to
anyone who already had an ATARI 8-bit system. When 1 got
one, all doubts were cast aside. Some Of 've the software, even in
demo form, far outclasses anything you s e e n  before and
nobody really knows the machi ne well yet!
2. 260ST. It hasn't even appeared yet but I believe it is crucial
to the survival of many of the software ho o r

uses who have corn

mitted themselves to the ST. C150 is cheap f  business,
expensive for entertainment and a lower price model will con-re. y e a r s
3. PCW 85. The first show in t o  make non-committe
vert many mo d

of what ATARI
users and companies aware  i s  (and has always
been ) about.
4. AlARI MARKETIN w r i t e  for the ST but, as

They must have done one hell of a

iob to persuade so many cornpanies to
usual, they didn't te ll any body about it so, yothing. e t  again, wc all
though they were doing n
5. NT ARI 'USER. Significant and a briave gamble. Atari finally
realised (as PAGE 6 passed its third brthda,....) that there really
is a benefit in having a dedicated magazine.
6. COLOURSP ACE. Perhaps the ftrst o n
'  c o n c e p t  
s i n c e
the first five ideas were copied d  again. PerhapS

time an

I. tamasoft will think further ahead and put it on disk.
7. PAGE 6'sTIIIIID h e m  for our

BIRTVIDAY . Passed virtually unnoti

ced

with issue 18. No party, no cards let's save t
TENTH birth
8. PAGE 6 CONTRIBUTORS. ‘ Vithout whom vou would

day!

have nothing to read. 'thanks for all the quality work and pro-
gams and thanks for not LICSCI f e e l  prou

ling US. I have worked hard to

snake PAGE 6 a magazine where people can d  to have
their articles and programs published and where writing from
the heart beats r i t ing  for a iob,
9- AN-TIC'S WORLDWIDE USERS NETWORK- A laud

W -

able idea but included as the 'bad' event of the year. V irtualb.
,every newsletter t h

in the States now syndicates their material

thus stilling originality and making the latest 'news' from the
States seem boring after reading it for the i r d  time.
10. THE COPYRIGHT AMENDMENT ACT. I said irk the
last editorial that I  would not bore you further so you all
know why.
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Bug club cal l

I F
WV
X 8

1 0
2 0
3 0

REM
REM C A L L  S U B R O U T I N E  F O R
REM Y N=U5 RCRO RCML5 S T)

Y I N  I N P U T

201 4 0 REM I F  Y N  T H E N  Y E S
LN 5 0 REM I F  N O T  Y R  T H E N  N O
I K 6 0 REM
OT 7 0 G05115 2 0 0
OF 1 0 0 REM agam
CY 1 1 0 7 " P R E S S  A  K E Y “
115 1 2 8 Y N = U S R C A D R C M L 5 5 ) )
KV 1 5 0 I F  V N  T H E N  '") " Y E S '
P Z 1 6 0 I F  N O T  Y R  T H E N  ?  —

N O
-

P H 1 7 0 POKE 7 6 4 , 2 5 5 : G O T O  1 1 0
KO 2 0 8 D I M  H L 5 S t 3 2 ) : F O R  I = 1  T O 3 2 : R E A D A:

Filled from cover to
cover with:
a Galvanising

Games
a Tantallising

Tutorials
a Mind-boggling

Machine Code
Lotsa Listings

a Topical Tips

A
HAPPY CHRISTMAS

and
an ATARI -FUL NEW YEAR

to all ATARI  USERS
from BUG

Why not join us in 1986?

a Realistic Reviews
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HAVE YOU GOT YOUR COPY
OF THE BEST CLUB
MAGAZINE IN
BRITAIN?

Sendacheque P.O. for C4-00, madepayabletothe
•U K. Atari Computer Owners Club', for your four issues
subscription now. Or send El -30p (which includes P&P)
fo rasamplecopyJoseewhattheriagazineo lfe rs

Don't delay do it today!!

THE U.K. ATARI COMPUTER OWNERS CLUB
P.O. Box 3, Rayleigh, Essex.P6,

Independeri Si.., Group

Meetings every lst/3rd/4th Thursday
of each month

at
T HE ROYAL GEORGE
Corner of
PARK STREET and DIGBET H
BIRM INGHAM
Meetings start at 7:30 p.m.

All visitors welcome. Beginners or advanced. Come along - you might like it!

STARKIE'S
UTILIT IES

by Andrew Starkie
Here is a useful routine that you may wish to include in

your own programs. No explanation is given as it is inten-
ded for users who are already familiar with Basic and who
can include these segments as subroutines in their own pro-
grams.The routine is called YNKEY and will scan the
keyboard for 'Y' or 'N ' key presses. Al l  other keys are
disabled.

I hope that you find this routine useful to enhance your
own programs.

FM

UX

M L 5 S C I , I ) = C H R S ( A ) : N E X T  I : R E T U R N
2 1 0  D A T A  1 0 4 , 1 6 9 , 0 , 1 3 3 , 2 1 3 , 1 7 3 , 2 5 2 , 2 , 2
0 1 , 4 3 , 2 0 0 , 0 , 1 6 9 , 1 , 1 3 3 , 2 1 2 , 3 2 , 2 2 6 , 2 4 6 , 9
6 , 2 0 1 , 3 5 , 2 0 0 , 2 3 7 , 1 6 9 , 0
2 2 0  D A T A  1 3 3 , 2 1 2 , 3 2 , 2 2 6 , 2 4 6 0 . 6



292 LONDON ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 7J J
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Access

OPEN: MONDAY-SATURDAY 9.00AM-5.30PM VISA
BARCLAYCARD AND ACCESS WELCOME



CilitUrSpAE
PRICE 0,50

AVAILABLE FROM W.H. SMITHS, BOOTS, WOOLWORTHS AND MOST COMPUTER RETAILERS OR FROM
LLAMASOFT 49 MO UNT PLEASANT, TADLEY, HANTS  ITEL. 07355 4478) SAE FOR CATALOGUE & NEWSLETTER

THE NATURE OF THE BEAST!


