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256K SUPEROM
EXPANDER
L )  Se le ct  insta nt ly from 8  socke ts

which a cce pt up to  3 2 K EPROM  each.
a  Pro g ra m  your own EPROM s using

our EPROM  programer.
J  N o  need to  have lots o f  ca rtridges

- just  ma ke  a  se le ction from the
Superom me nu.

J  F u l ly  menu drive n on power up
L i  Se le ct  a ny slot unde r software

controls.
Unique EPROM  genera tor feature
will ta ke  your own programa b a sic
or m ic  & turn  the m into autoatart
EPROM .. (EPROM  burne r re quire d'.

U  Acce p t s 2 7 6 4 / 2 7 1 2 8 / 2 7 2 5 6
EPR OM ,

J  O n  board unstoppable re se t.
L I  O n  board opera ting syste ms - no

programs to loa d.

ONLY E29.99

RESET CARTRIDGE
j  Unstoppa ble  rese t button,

NOTE: u se r  port cheaper type  rese t
buttons offered by othe rs a re  not
unstoppable

J  R e se ts even so ca lle d "unstoppable"
programs.

J  Ad d  pokes from magazines e tc.
"J F i t s  in  ca rtridge  port.
-
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ONLY E5.99

3 SLOT
MOTHERBOARD
SAVE WEAR  & TEAR  ON YOUR
EXPANSION PORT

J  Acce p t s 3  ca rtridge s.
J  S w it ch  I n/ out a ny slot
j i  On b o a rd  sa fe ty fuse .

Fully buffered
Z I  H ig h  grade PCB
a  R e se t  button-

ONLY £16.99

MIDI 64
FULL M IDI  I N TER FAC E FOR TH E
6 4 1 2 2  AT  A REALI STI C  PRI CE.

MIE,I in / M I D I  th ru / 2  x M IDI  out .

L i  C ompa tib le  with  most leading
software packages,

ONL Y  E 29 . 99

DIGITAL SOUND
SAMPLER
Li

Li
LI

r j

v
jLI

LI
LI
Li

The new sa mple r a llows you to
record a ny sound d ig ita lly I nto
memory & the n re pla y it  with
astounding e ffects.
Playback forwa rds/ba ckwa rds with
e cho/ re ve rbit ing modula tion.
Now wit h  fu ll sound e dit ing module
to produce outsta nding e ffects.
Pull 8  b it  D  to A & ADC conve rsion.
MIDI compatible  with  suita ble
interface . (I .e . Da te l un it  for
E29 .99 . see ad.).
Live  e ffects me nu Includes re a l
time  displa y of  waveforms.
Line in im ic in / lin e  out/ fe e dba ck
controls.
Powerfull sequencer with  e diting
features.
Load/save sample .
Up t o  B samples in  me mory a t one
time .
Tape or d isk ple a se  sta te ).
Complete software /hardware
package.

ONLY £49.99
COM-DRUM
DIGITAL DRUM SYSTEM
•  N o w  you ca n turn yo w  digita l sound

sampler into a  digita l drum syste m.
a  8  digita l drum 'monde in  me mory a t

one t im e .
•  C omple te  with  3  drum kit *
Up R e a l drum wounds - not synthe sise d

Create superb drum rhythms with
real & ste p t ime

L I  F u l l  e diting. M e nu drive n.
CI  O u t p u t  to  h i-fl  or through T V

speaker.
a  Loa d / sa ve  fa cilit ie s.

ONLY £9.99
ST AT E TAPE OR D I SK

COM-DRUM EDITOR
U l 2 4  drum sounds supplied on d isk to

enable you to  construct your own
drum kit

J  Re -a rra nge  sounds supplied with  aC o m - D r
-
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a  Loa d/ sa ve  fa cilit ie s.

ONLY E4.99 DISK ONLY
DATA RECORDER
j  Q u a lit y Commodore compa tible

data re corde r.

•  Pa u se  control,  counte r,  e tc.

•  Su ita b le  for 6 4 / 1 2 8 .

j  Se n d  now for qu ick de live ry.

ONLY £24.99
COM 2

DEEP SCAN N I B B L E R T m
J  T h e  most powe rfull d isk nibble r

available anywhere,  a t  a ny price (
Burst Nibble r is a ctua lly a  two pa rt
system a  software  package & a
para lle l cable  to  conne ct the  1 5 4 1 /
1570/1571 to  6 4 / 1 2 8  (sta te  type ).

j  W h a t  give s Burst  Nibble r I t s power?
Conventional nibblers, have  to
decode the  data from the  d isk
before it  ca n tra nsfe r it  using the
aerial bus - when non standard data
is encountered the y a re  beat. Burst
Nibbler tra nsfe rs data as rim  GCR
code via  the  pa ra lle l cable  without
the need to decode it  so you get a
perfect copy of  the  origina l.
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•  C o p y a  whole  d isk in  unde r 2
minutes •  F u l l  instruct ions

O N L Y  £ 2 4 . 9 9  CO MP LE TE
S O FTWARE  C A B L E
ONLY £12 . 99  O N L Y  E14. 99

NOTICE 1 9 8 8  COPYRIGHT ACT
DATE!, ELECTRONICS L td . ne ither authorizes 0 condones the lise  t it  I t 's products to
reproduce copyright m a te ria l. I t  is illega l t o  make copies o f  such  materia l wit  htatt the

expressed consent o f  the copynght owners o r lit t e r I l i
-
e m c e e %

LI

Li

LI

LI

A d isk too lklt  is an absolute  must
for the  se rious d isk ha cke r. Toolkit
IV has more  fea ture*  than most for
less.
DISC DOCTOR V2  R e a d  & write
any truck & se ctor including e xtra
& renumbered tra cks. Re pa ir
damaged se ctors. Look underneath
read e rrors.
HEADER/ GAP ED I TOR - Decodes &
displays ALL header informa tion
including off  bytes & header gap.
Rewrite  the  e ntire  header Pt header
gap. Renumber se ctors. M a o e dit
any se ctor ta il gap.
DISK LOOK - So r t  d ire ctory.
Recover lost fi le s. D ispla y M e  sta rt
/end addresses. Disassemble  a ny fi le
program d ire ct ly from the  d isk to
SCREEN or PR I N TER  including
undocumented opcodes. Ed it  Ba rn.
FAST / T I E C OPY-  Se le ctive  fi le
copy. Works a t up to 6  t ime s
normal speed.

TOOLKIT IV

•  R e gula r updates - we a lways
ship the  la te st •  F i t t e d  in
minutes -  no solde ring usua lly
required •  F u ll  or 1 / 2  tra cks
•  N o  need to  buy pa ra lle l cable I f
you have D isk De mon/ Dolphin etc.
•  C a ble  has throughbus extension
for othe r add ons.

fj1 N e t h e r  to  choose Fa stHa ck'e m or
Burst N ibble r? Fast Ha ck'e m is
unbeatable va lue  as an "a ll rounder'
- with  nibble rs,  1  o r 2  drive  copy,
format,  fi le  copy. 1571  copy e tc.
e tc.. so  if  you have  a  more  general
requirement pe rhaps Fast I lack'em
is for you. Burst  N ibble r is a pure
n ibb le r second  t o  none,  f o r  the
reasons sta te d . So  I f  i t s  Just
ma king ba ckups you a re  interested
In. the re  is no othe r product to
beat it

ROBOTEK 64
MODEL & R O BO T  CONTROL
M ADE EASY
J  4  output cha nne ls - each with

onboard re la y.
▪  4  input cha nne ls -  each fu lly

buffered • rn . le ve l sensing

J  Ana logue  I nput with  fu ll 8  b it
conve rsion

J  V o ice  input  for voice  control
J  Sof twa re  fea tures:- te st mode /

analogue me a sure me nt/voice
a ctiva te / digita l readout e tc.

ONLY  £ 3 9 . 9 9
INCLUDING HARDWARE/SOFTWAREJ

ETC ASTATE T APS OR D I SE) .

ONL Y  £ 9 . 9 9

THE ULTIMATE DISK TOOLKIT FOR THE 1540/1541.
FAST D I SK COPY • Copy an e ntire
disk in  2  minute s or less using
single 1 5 4 1 .

FILE COM PACTOR- Can compa ct
machine programs by up to  5 0 %.
Save d isk space . Compacted
programa run  a s norma l.

FOR M ATTER - 1 0  second forma t an
entire  d isk or forma t a ny individua l
tra ck or ha lf  t ra ck 0  to 4 1 . Re  define
any o f  3.0 parameters to create  or
recreate unique  d isk forma ts.

ERROR ED I T -  Qu ickly find &
recreate a ll read e rrors including
extras & renumbered tra cks or
sectors & ha lf  t ra cks from 0  to  41
Even re cre we s data  unde r e rrors &
allows you to redefine  a ny
necessary pa ra me te rs.
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LI  T h e  most e ffe ctive  tape to  time

back-up board ava ilable .
L I  M a ke s perfect backups of  your tapes

eamily & e ffe ctive lyll
No use r knowledge needed a t a ll.

j  O n  board TEL logic circu it ry
a ctua lly shapes the  program A
send. a  perfect signa l to  the  re cord
cassette - producing a copy be tte r
than the  origina l in  ma ny ca se ..
L.E.D . indica tor shows when data
Is be ing transferred to  a void
exessive tape winding.
Works with  a lmost a ny program
including multi-loa de rs,  turbos &
even ve ry unusua l type  turbos,

[ j  R e q u ire s access to two L I M
compatible  data  re corde rs.
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& pre ss 'Record' on the  othe r
that s it !

3  Y o u  can even ma ke  a  ba ckup while
you are loa ding the  progra m.

f j  T h i s  is a  tota l hardware  solution
no progra ms to load - the  re sults
are stunning!

ONL Y  £ 9 . 9 9

BLUE CHI P  DRI V E

ULTRA CRUNCHE R
3  T h e  ultima te  ca rtridge  based

program compactor.
j  C om pa cts by up to  30%1
!_,1 3  compacting programs on one

cartridge.
-
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Full DOS support including fa st
format.

ONLY  £12 . 99
on cartridge
Available as chip only for
256K Superom Board ler
ONLY  £7 . 99

TURBO
ROM
TURBO ROM II IS A
REPLACEMENT FOR THE
ACTUAL KERNAL INSIDE
YOUR 64. IT PROVIDES
SUPERFAST LOAD/SAVE
ROUTINES.
j  Loa ds most programs a t 5 -6  t ime s

norma l speed.
f j  Sa ve s a t 5 -6  t ime s norma l speed a s

we ll.
U1 I mprove d  DOS support including

10 se c. forma t.
r j  Progra me d function ke ys:- load,

dire ctory,  old,  e tc.
L i  R e t u rn  to  norma l ke rne l a t a  fl ick

of a switch_

L11 EC OPY-2 5 0  block fi le  copie r.
FLOAD spe cia l I / O  loader.

13 P lu s lots more .
j  F it t e d  in  minute s -  no solde ring

usua lly re quire d. (On some 6 4 's
the old ROM  ma y have  to be
desoldered).

O NL Y  £14 . 99

Li
Li

Exte rna l power supply for cool
operation.
Even works in  1571  double  sided
mode (129  mode l.
Fully C6 4 / 1 2 8  compa tible .
This drive  is now probably the  most
compatible  drive  ava ilable  for the
Commodore. M ore  so tha n even
Commodores own •154 IC'.

Supplied comple te  with  a ll cables
no more  to  buy

[31 A t  la st,  a  top qua lity drive  a t a
senaible price .

ONLY £129.99ADD £5.00 FOR COURIER
DELIVERY
FAST HACKIEM
1131 M u lt i  M odule  D isk Nibble r - a ll on

the one d isk.

Single  1541  N ibble r - Copy an e ntire
disk in  Just 2  minutes_

I
-
3
1 
S
u
p
e
r 
f
a
s
t 
F
i
l
e 
C
o
p
y 
- 
t
y
p
i
c
a
l
l
y

copies an average file  in  unde r
9 seconds.

No othe r product is such a  good
"Ali R ounde r a t th is incre dibly low
price ...

ONLY £9.99
CON 2

SMART CART
3 2 K pseudo ROM,

j  L i t h iu m  ba tte ry la sts up to  5  years'.
j  S im p ly  load the  progra m you re quire

- the n fl ick the  switch,  The  ca rtridge
Can the n be removed Just like  a
RONI ca rtridge .

L i  M a ke  your own ca rtridge s including
autostart type s - without EPROM
burner. 3 2 K ve rsion 4  x FIK pages
Some knowledge o f  M / C  is he lpful •
but fu ll instruct ions include d.

13 I / O  2  slot open for spe cia l
programing techniques

O NL Y  £ 2 9 . 9 9
RAM DISK
J  T u r n  your Sma rt Ca rt in to  a  3 2 K

Ra m/ disk
j  3 2 K  of  insta nt storage area for

file s/progra ms.
3  D i s k  type  comma nds:- load,  sa ve .

dire ctory,  scra tch.
1311 Pro g ra m  data re ta ined whe n

computer is switche d off '
' j  F u l l  comma nd se t with  instruct ions.
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lightpen syste m for pin point,
accuracy.

31 Pict u re s can be saved from 'Act ion
Replay' & edited with  Bla zing
Paddles.

j  Bla z in g  Paddles will a lso work with
many othe r input de vice s
Including:- Joyst icks. M ice .
Graphics Table ts. Tra ckba ll. e tc.

EPROMMER 64TM
j i  A  top qua lity,  easy-to-use EPROM

programer for the  6 4 / 1 2 8 .
3  F u l ly  me nu drive n softwa re /

hardware package ma ke s
programing/  re a ding/ ve rifying/
copying EPR OM . sim p licit y itse lf,

J  W i l l  progra m 2716,  2 7 6 4 . 2 7 1 2 8  &
27256 chips,  12 ,5 ,  2 1  or 2 5  volts.

j  F i t s  in to  use r port for ma ximum
compa tibility with  ca rtridge s/
Superom Board etc_

[31 P u l l  fea ture  syste m - a ll functions
covered like  de vice  che ck/ ve rify
.We be lie ve  Epromme r 6 4  hi the  most
comprehensive ,  most frie ndly & best
value for mone y programer ava ilable
for the  8 4 / 1 2 8 .

_II I d e a l compa nion for Supe rom Board,
Cartridge Deve lopment Syste m. our
kerne l expander§ or indeed a ny
EPROM base proje ct.

▪  C o m e s comple te  with  instruct ions -
plus the  ca rtridge  handbook

O NL Y  £ 3 9 . 9 9
COMPLETEONL Y  £9 . 99

BL AZ I NG P ADDLE S
A COMPLETE LIGHTPEN/GRAPHICS ILLUSTRATOR
PACKAGE.
j  A  fu lly I con drive n gra phics

package o f  a ca libre  which should
cost much,  m uch more .

_11 M u lt i  fea ture  software  including:-
•  R a n g e  of  brushes •  Airb ru sh
•  R e cta ngle  •  C ircle
•  R ubbe rba nding •  L in e s
•  Fre e ha nd •  Z o o m  mode
•  P r in t e r  dump •  Loa d/ sa ve
•  Ad va n ce d  colour m ixing  - ove r

200 hues! •  C u t  & paste  a llows
a ha pe s/windows/picture s to be
saved to / f rom ta pe / disk,

ONLY £24.99
COM PLETE BLAZI N G PAD D LES A
LIGHTPEN

BLAZI NG PAD D LES ON LY
£ 1 2 . 9 9

ALL ORDERS NORMALLY DESPATCHED WI THI N 48 HRS

HOW TO ORDER „.
BY PHO NEgiaa —
0782 744707

24hr Cre dit
Card Line

BY POST

\ . . / <  1
Send che que s/POs made

payable to
"Date! Ele ctronics
-

FAX
0782  744292

irk ORDERS POST FR EE
EUROPE ADD E l

OVERSEAS ADD .E3

PRICES AND SPECIFICATIONS CORRECT AT TI M E OF PRESS
AND SU BJEC T TO CHANGE WI THOUT NOTICE

CALLERS WELCOM E Ple a se  re se rve  goods by te lephone prior to "Wit ,

DATE L ELECTRONI CS LTD. ,  FENTON I NDUSTRI AL ESTATE
GOVAN ROAD,  FENTON,  STOKE-ON-TRENT,  ENGLAND_

SALES ONLY
0782  7 4 4 7 0 7

TE CHNI CAL ONLY
0782  744324
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Surreal gaming fun
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Speed is of the essence!
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Commodore's PC10 is given the once over

• Graphics on the 64
Improve your graphic capabilities

• Jiffy DOS
Speed up your 64 drive

• PC Games
Ten top games for the Commodore PC

• Data Statements
More news from the world of Commodore

• 128 Corner
The first of a regular series for 128 users

• Sprite Library
More sprites for use in your own programs

• Mouse 80
Use a mouse on your 128 in 80-column text
mode

• Quick Search
A handy Basic search routine
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Corrections on last month's Plus 4 game

10 •  Demon's Winter
A new experience in role-playing
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Gambling has never been this dull

11 •  Para Assault Course
A game that sorts out the men from the boys
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Save the world from ghouls and goblins
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A chase across time

18 • The Star LC10
A closer look at the dot-matrix, six-colour
printer
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Hot tips for Amiga owners
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Corrections, info and The Nibbles'

20 •  Windows on the 64
Windows on your C64 mode easy

30 *
S p
r i t
z  
S
p r
i t
e

Sprites for the Plus 4 - can it be possible?

45

42

42

44

74

74

60

76

REGULARS

6 •  Extending Basic 5 2
How to add your own commands to Commodore
Basic

78

82

PROGRAMS

55

62

YOUR COMMODORE july 1989
5



Editor: Stuart Cooke
1
- 
D
e
p
u
t
y 
E
d
i
t
o
r
:

! Paul Whitington
Technical Editor: Paul Eves

1. Group Editor:
Mark Webb
Advertisement Manager:
Paul Kavanagh
Ad-Copy Control:
Ruth Taylor
Artist: Alan Batchelor
Designer: Neil Sweet man
Origination: Ebony
Printers: Chase Webb

Your Commodore incorporating
Your 64 is a monthly magazine
appearing on the first Friday of
each month. Argus Specialist
Publications Limited. Editorial
and Advertisement office, Your

Commodore. Argus House.
Boundary Way. Hemel
Hempstead HP2 7ST.

Telephone: (0442) 66551.
Subscription rates upon

application to Your Commodore
Subscriptions Depart ment,

Infonet Ltd. 5 River Park Estate,
Berkhamsted, Reds HP4

U.S.A. Subscrpition Agent: Wise
Owl Worldwide Publications,

4314 West 238th Street,
Torrance CA 90505 U.S.A.

ARGUS
PRESS
GROUP

The contents of this publication
including all articles, designs,
drawings and programs and all
copyright and other intellectual
property rights therein belong
to Argus Specialist Publi-
cations Limited. All rights con-
ferred by the Law of Copyright
and other intellectual property
rights and by virtue of inter-
national copyright conventions
are specifically reserved to
Argus Specialist Publications
Limited and any reproduction
requires the prior written con-
sent of the Company. ce 989.
Distribution SM Distribution, 6
Leighham Court Road, London
SW16 2PG. Printed by Chase
Webb, Plymouth. Opinions
expressed in reviews are the
opinions of the reviewers and
not necessarily those of the
magazine. While every effort is
made to thoroughly check pro-
grams published for errors we
can
-
no t 
b
e  
h
e
l
d  
r
e
s
p
o
n
s
i
b
l
e  
f
o
r

any errors that do occur.

ISSN 0269-8277

11 ABC I
POOMOO 6 . •
• • * A. .

THE MYTH
GOES ON

For a l l  members o f  the
Official Secrets: Magnetic
Scrolls are about to give you
a treat. From the writers of
The Pawn. Corruption and
The Guild Of Thieves comes
'Myth'. Myth is set in ancient
Greece, where you play the
part of Poseidon, God of the
Sea. Your task is not an easy
one. Lurking somewhere is
'Helmet of Invisibility'. Your
mission J i m  should
(Sorry, wrong program.)
Your mission is to find it. A
problem? Yes, no, maybe?
How do you find something
that is invisible? Enough o f
the p lo t. Go  and get i t .
'Myth' will be made availa-
ble initially fo r  Atari  ST,
Amiga a n d  Macin tosh .
Other formats w i l l  fol low
shortly. (CM and other 8-bit
disk only machines).

Touchline:
Magnetic Scrolls, 1 Chapel
Court, London. SE! 1HH.
Tel: 01 403 432514268

NEWS

Data
Statements

THE %N•01?1)
Is SU:el R I T \

Computer Security Ltd, Bri-
tain's largest systems security
specialist, w i l l  be demon-
strating its PC products and
systems a t  the  P C  User
Show. (9-11 May at Olym-
pia). They will be occupying
stand number 92A. There
will be a variety of products
on view, covering such top-
ics as Hacking, Viruses, File-
Security, and Electronic
Mail protection, etc, etc. For

YOUR COMMODORE july 1989
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anyone tha t values the i r
data, this must be worth a
visit.

Touchline:
Computer Securi ty L td .
Olivier House, 18  Marine
Parade. Brighton, BN2 IT.L.
Telephone: 0273 672191.

JINX OF
'rm.: SPHINX

Incentive Software has com-
missioned exclusively for the
Home Computer Club, the
fourth freescape 3D game,
Total Ecl ipse  I I ,  ( Th e
Sphinx Jinx). Your mission
is to rebuild the Sphinx that
was destroyed in the ancient
revolution. You can only do
this before the eclipse, which
is just I  hour away. There
are 12 parts of the sphinx to
collect f r o m  th e  under-
ground network o f tunnels
and caverns. As an added
bonus, the player with the
highest score wi l l  win fo r
themselves a trip to Hawaii
to see a real Total Eclipse.
Total Eclipse and  To ta l
Eclipse 11 a re  available
together as a special presen-
tation. The game is available
for the  Home Computer
Club only and costs El 1.20
for both disks. The game will
be released fo r  the Spec-
trum, Amstrad CPC and
CM.

Touchline:
Incentive Software L td -
Zephyr One, Calleva Park,
Aldermaston, Berks, R G7
4QW.
Tel: 07356 77288.



)N SCREEN
READING

Following the major chan-
ges in the way that Prestel
is organised four new on-line
leisure magazines have been
launched.

The magazines are a
response to  recent surveys
detailing the users' areas o f
interest. Until now on screen
magazines have been rather
boring t o  l ook a t  since
updating a  page always
seemed to  take ages. John
Thomany, General Manager
for Prestel Leisure has stated
that " Rationalisation of the
data base and new regional
structures mean that reading
the magazine will be as easy
as flicking to your favourite
page in a newspaper."

The magazines cater for
those interested in the latest
news, sport, leisure c i d
games.

Newsday gives you up to
the minute news, from the
Observer, available 24 hours
a day. The magazine wi l l
feature n e w s headl ines
updated throughout the day,
financial news, and features.
Travel features, and weather
reports, are provided by AA
Roadwatch, and the  Me t
office, while rai l  users wil l
find the instantly accessible
British R a i l  timetab les
extremely useful.

Sportseye caters for the
armchair sports-person,
providing cricket informa-
tion for all major counties
and fi rs t  class matches,
updated every few minutes,
with daily news and com-
mentary o n  every match.
Football fans will find fi x-
tures, m a tc h  previews,
results and league tables.
Horse racing, motor racing,
rugby. American football,
golf and other special sport-
ing events will be covered.

In a live link, Sportstalk
gives subscribers a chance to
interview the i r favouri te
sporting personalities.
Add to  all o f this quizzes,
the ability to order sports-
kit, from the Sportsshop and
Sportseye, the Sports Coun-
cil's database of sports facil-

ities throughout the UK, and
you've got what is probably
the most comprehensive
package available for sports
fans everywhere.

Look! is designed to  be
an entertainment magazine
covering trave l , hea l th ,
music, theatre, food  •and
even an agony aunt.

Information for Look! is
provided by the Consumers
Association, Bri tish Rai l ,
AA R o a d w a tch ,  T h e
National Theatre and Pres-
tel's own Corkers' Wine
Guide.

Readers of Look! will be
able to purchase wine, order
tickets and take  pa rt i n
regular interviews w i t h
personalities.

Fun Ga m e s  City is as
its name suggests, dedicated
to those who are looking for
a little light relief.

The Pier has one-armed

bandits, side-shows and
other games -  w i th  cash
prizes. Prizes of hi-fi equip-
ment, videos, and records
will a l l  be given away i n
regular quizzes.

Prestel is an on-line dat-
abase that can be accessed
with a modem and a com-
puter with relevant software.
Subscription costs £8.00
plus VAT per quarter. An
extra connect-time charge is
also made of lp per minute
off-peak, and 7p per minute
peak.

Contact Dialcom U K ,
on 0442 237370, for more in-
formation.

KNIT I  PURL 2

Here's a  novel idea fo r  all
you knitters out there. You
know how difficult i t is to
read those massive patterns.
What with their tiny squares
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and black and white fo r-
mats. Well, help is now at
hand. An enterprising chap
from Bradford, M r  Harry
Morris, has devised a pro-
gram fo r transposing these
patterns into a more easily
readable f o r m .  A t  t h e
moment, the  program i s
available fo r  the CM, but
hopefully other formats will
be catered fo r  shortly. To
quote Harry, "Th i s  p ro -
gramme helps people who
want to  design their own
garments to  print out the
patterns i n  a  more easily
readable form before they
start to knit up".

Touchline:
Bradford Enterprise Service,
City Hall, Bridge Street,
Bradford, W. Yorks. B D I
I HY. Tel: 0274 753780.



Muth i - Lingual
hoards

Do you wish that your com-
puter keyboard sported sym-
bols fo r  French, Ita l ian,
Arabic or even Farsi? You
do? Well then you may be
interested in the latest pro-
duct from Kador.

Kador are now offering
a range of keytop kits for 10
foreign languages. The key-
top k i t  consists o f  all the
correct characters, diacriti-
cal marks, accents and punc-
tuation symbols. The key-
tops are made from rigid
PVC and are simply stuck
on to your existing keytops.
Prices start at E17.50.

As wel l  as producing
multi-lingual keytops Kador
also produces a unique key-
board cover, Searn'Type.

Searn7ype is designed to fit
securely over each key on
your computer keyboard
making the keyboard safe
from accidental spillages of
tea, coffee etc. ( I once had
to remove spaghetti from
someone's C64 - ED). Prices
are: C64 /CI 6 E7.50 PC ,
A500, A1000. A2000 £10.95.

Kador can be contacted
at: Unit 4, Ponteynon Indus-
trial Estate, Abercynon,
Mid. Glamorgan, CFAS
4E1
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SOFT CHARITY

This summer, computer
owners will be able to pick
up some cheap software, and
help a major charity at the
same time.

OXFAM, Britain's lead-
ing overseas aid and devel-
opment charity, working on
emergency relief, and long-
term development projects
in Africa, Asia, Latin Amer-
ica, and the Middle East, are
asking fo r  your software
donations throughout June,
and July. The majority of the
donated software w i l l  be
sold a t  selected London
shops during a special com-
puter p romotion  mon th
starting on June 27th.

So, get checking your
computer software. Do you
really need that shoot-cm up
that you only play once a
year? N o w  th a t  you 've

NEWS

changed yo u r  computer
what have you done with all
of y o u r  o l d  software?
OXFAM can accept your
donations through any of its
900 nationwide shops.

Get along to your local
OXFAM shop in June, help
yourself to some cheap soft-
ware, and help someone less
fortunate than yourself.

TWO FROM SSG

Strategic Studies Group
(SSG) announce the release
of two new titles, i n  their
ever growing army o f pro-
grams. The first, Gold of the
Americas i s  an  historical
strategy game. Yo u  know
the kind: set up  colonies,
trade, raid and generally be
master of everything you see,
and at the same time keep
everyone happy. The  see-

- A look
into Ow future?

A new body, designed to
represent the entertainment
software market has recently
been launched. ESPA, the
Entertainment So ftwa re
Publishers Association, has
been set u p  i n  order t o
promote and stimulate a l l
areas o f  software games
production.

ESPA intends to  target
TV and consumer media for
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ond, Fire King, is an ani-
mated adventure. The world
is in its usual state o f dar-
kness and chaos. During
your jaunts through en-
chanted forests, ancient tem-
ples, and burning deserts,
you fight off hords.

Release date fo r  these
two are planned for the early
summer. Gold of the Amer-
icas, will be available on PC
format a t E24.99 and Fire
King will be for the CM at
£18.99.

THE ENCHANTRESS T MI L V
t  0  S TRUNP UI  :NORMAL
t  n  ARtIOUR : N O R M A L

I MA G I C  ;  EXCEPT IONAL

?LAVER IrRE 5 5
'RETURN' T O
SELECT. 1 1
-
1 1 5

CHARACTER

extensive media coverage
trying to promote the benef-
its and fun offered by com-
puter games. Extensive
market research will be car-
ried out to provide members
of the association with accu-
rate information about pro-
duct perfo rmance  a n d
market trends.

Eighteen of the top soft-
ware houses have already
become founders o f ESPA
and more are sure to follow
suit.



1

1

Computer
t;raphics

for SqualidIs
By now you have all prob-
ably heard about the launch
of yet another satellite TV
service in  the U K  : British
Satellite Broadcasting.

Incentive Software, pro-
ducers o f  Freescape 3 D
graphic programs, have
teamed up  wi th BSB and
Broadsword, who produced
the award-winning TV series
Knightmare, to  produce a
30 episode series entitled The
Satellite Game.

The game will place three
youngsters inside a  space
shuttle to dock with Enigma,
an alien satellite, tha t i s
threatening to blow up the
solar system.

The contestants have to
penetrate and defuse the
core of the giant satellite by
piloting a droid controlled
Larry.

Freescape, from lcentive,
will be used to  give a true
3D representation o f  the
world inside the satellite.

BSB i s  se t t o  begin
broadcasting in September
1989. Three channels will be
offered a t  fi rs t. N ow , a
sports and news service,
Galaxy, a general entertain-
ment channel, a n d  Th e
Movie Channel, which will
offer 6 first-run feature films
a week for a subscription of
£9.99 per month. For more
information contact BSB, 70
Brompton Road, London,
SW3 I EY.

The Satellite Game set for launch
in January 1990

French
Protection

The arguments about radi-
ation, and other nasties from
monitor screens affecting the
user, is one that seems to go
on and on. One minute the
manfacturers say there's no
problem, then a  different
company comes up with a
new solution t o  the low-
radiation problem we've just
been told doesn't exist.

For those 1.vho'd rather
be safe, than sorry, Aquila
Permamesh is a  new entry
into the protection stakes.
The French manufacturers
claim that the new screen
filter offers a fully effective
shield against low-level radi-
ation. The filter also protects
against static, screen glare,
and screen reflections.

The Aquila permamesh
screen shield is designed to
fit any monitor and is avail-
able i n  t h e  U K  f r o m
Accodata.

Nil Alternative
Label

Alternative Software is set to
fire yet another budget label
into the pocket-money soft-
ware wars.

The fi rst new program
on the label, Winner, will be
scrolling shoot-em up, War,
which was a  very popular
game when it was sold at full
price. Price point No is just
2.99 for the C64 version.•

NEWS

N•nother Bo n
d L i

c
e
n
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Domark i s  continuing i ts
series of block-buster related
games w i th  the  computer
version o f  the latest Bond
movie Licence to Kill.

Licence To  Ki l l ,  Th e
Computer Game, closely
follows the plot of the film.
In the  game you 'l l  take
control of 007 in a helicopter
chase, an under-water scene
and a race to the border as
Bond tries to  prevent the
film baddie Sanchez escap-
ing with a massive haul o f
drugs.

Licence to  K i l l  will be
relased i n  June f o r  the
Amiga, PC and C64.
Licence to Kill set for June release.
(c) 1988 DA2VJAQS. A. Al l  Rights
Reserved.
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The A quila Permamrsh protects
from screen glare, reflections,
static and low-level radiation_

A l l  TANGLED
UP

A new era o f  role-playing
adventures is about to burst
forth. Origin are planning
the release o f  a new style
R PA en ti tl ed  'Tang led
Tales', subtitled The  Mis-
adventures o f  a  Wizard's
Apprentice'. We  are i n -
formed that this wil l  be a
light-hearted and comical
approach to  the usual fan-
tasy R PA.

You are the cast in the
role of a wizard's apprentice
with three difficult tasks to
perform. Scenes consist o f
haunted houses, medieval
fortresses a n d  c o u n t r y
farms. The game features
menu and icon interfaces,
state-of-the-art graphics and
an unusually good story line.
Tangled Ta l e s  w i l l  b e
released fo r  the C64 and
IBM PC's and compatibles.
As yet, n o  definite prices
have been announced.

Touchline:
Microprose, 2 Market Place,
Teibury, Glos, G  L8 8  DA.
Tel: 0666 54326



Sp ere
he Sangfalmad o fl i S  a p anetoid r a i n ]  g
area designed to h  new galactic re. i ts  to their
limits. Just the thing that a desk-bound Colonel-in-

Chief would like to have a shot at. He did and was trapped
in the middle o f it in the process, and it's your job to go

0 1 1 : J
EUPDATIE 4

Incredible Shrinking

O M R

who in
ape roun• mg up the gri

rave.
lent people as you probably ha '
IL they are armless), and possess
ability to fire bubbles at the giant

their planet_ As the game begins, this
in a  grid b u t  when this dissolves i t is

add to your troubles, there are also tube-
flip the gribblets on their backs, where

• they are vulnerable to attack_ You task is to bubble these
worms, flip the gribblets over and carry them one by one

• to your cave.
The key to the game is V our control o f Gribbly, as he

can either hop around the ground or fly. but any collisions
with the landscape or critters will drain his Psi-energy -

• this can also be topped up by jumping on a limited number
of Psi creatures, which sounds quite painful, but could mean
the difference between success arid failure.

Gribblv's Special Day Out makes a change from the
usual diet o f lap-em games, but will appeal to those who
appreciate a degree of skill in the game.

Gribbly's Special Day Out. Supplier; Rack-i t
(Ilewson)568 Milton Pk., iLtilion, Abingdon, Oxon OX14
4RX. Tel: (0235)832939. Price: k???

You contr • e r  sp ere. a  craft that's pro
unique in the g a m i n g  as you can use tiles t
Run to  change the sphere's volume, mass and speed to
help You navigate around the maze. Your fighter is also
equipped with a 70mm cannon to blast the assassin spheres
that have polluted the Run.

The Run consists o f  a  maze o f  walls, ramps and
passageways which is floored with tectonic tiles that have
a variety o f effects on your fighter. These could provide
the answer to an obstacle in your way or become a death
trap. These tiles include some that increase or decrease your
mass, which affects your ability to move over damaged tiles
or to  use the fragile ramps. and others that affect your
volume, the size o f  corridor you can traverse and your
velocity, which determines your speed and inertia.

The skill of the game is in controlling the fighter sphere
to avoid the many traps and assassin spheres and in planning
your journey over the tiles so you're the right size and weight
for the next stage in the puzzle.

Incredible Shrinking Sphere is one of those games that
is difficult to  learn and impossible to  master, but i f  you
do you will be hooked for hours and hours.
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Touchline:
Title: Incredible Shrinking Sphere. Supplier: Activision,
Blake House, Manor Farm Road, Reading. Berks, RG2
0.IN Tel: (0734)311666 Machine: C 6 4
1
/1 2 8  P r i c e :  ' " "
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sit-in tv  a t

u turn t i  w h e e l .  Therefore. unl p e n d  a
rune and y o u r  own arcade syste w i l l  be

mpossible for c o m p e t e .
Having said that, the CM ver •ion of Le Mans 24-hour

Racing is somewhat disappointing, as it offers little more
than the old-style games, and features your car hurtling
along a road that comes out o f the screen towards you.
The road in question bends and dips and does all i t can
to send you careering into one o f the trees, lamposts or
signs that flank i t. Your cause isn't helped by the other
road users, who fly past you at a phenomenal speed and
then slam on their brakes to ram you and send you spinning
off the track in a manner that Dick Dastardly would be
proud of.

The object o f the game is to drive as fast as you can
between the track's checkpoints, reaching each one in time
to qualify for the next stage. This means keeping your car
as close to  220niph as possible. To  add to  the incentive
to drive at breakneck speeds. the game awards bonus points
for speeds reached. Since these range from 10 points for
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20mph to  80 potnt 2 2 0 m p h ,  i t makes sense to  keep
the accelerator h u t t o r n l y  pressed down.

Controls are the obvious steer left and right, accelerate
and brake joystick moves, with the firebutton acting like
a two position gearstiek. This is about the only element
of strategy in the game, as you must change gear when
the speedometer reads 130mph.

Hurtling along a road at 220mph does have its addictive
appeal, particularly when you're racing against the clock,
as the game ends i f  you don't reach the next checkpoint
in time. I f  you do, an "extended play" message appears
and the race continues. Perhaps the most infuriating part

I the game is that i t  you don't reach the checkpoint in
me, you're forced to retire and are then given a fleeting

glimpse o f the entire circuit, which shows you just how
close you were to finishing. It's infuriating enough to drive
you back for more and more.
Touchline:

• WE(' Le Mans. Supplier: Imagine (Ocean), 6 Central
t Manchester, A f  2 5NS. Tel: 061 832 6633, Price:

1,14•95 (disk), 0.95 ((ass).



HARDWARE R E V I E W

Andrew Brown takes a closer look at the Commodore
PC 10
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machine in Commodore's range
of PC-XI compatibles, i f  you

disregard the bargain basement PC I.
This is an overcrowded market, so
Commodore really needed to  get i t
right for the machine to be successful.
Inevitably however, some corners have
been cut. One group Commodore must
have been aiming at is C64 owners
upgrading to 16 bit technology. These
are people who have been loyal to
Commodore for a long time, so the
following comments are made wi th
them particularly in mind.

The Hardware

T he PC 10 is very much a standardPC, both in terms o f looks and
internal architecture. I t  comes as a

three box system, with the monitor
sitting on-top of the system unit, and
the keyboard connected by a cable and
DIN plug on the right hand side. The
dimensions o f  the system un i t are
approximately 35*14.5*38cm. Th is
means that the box is slightly deeper
than i ts  width, and so  i s  a  l i ttle
awkward to  position on an ordinary
desk.

The front panel overhangs slightly,
though why I cannot fathom, because
the keyboard won't slide under i t ,
being too high. The overhang con-
tinues round, and on the right side has
the keyboard connector and reset
switch, which felt very wobbly on the
well-travelled review machine. Inspec-
tion of the rear of the machine revealed
an array o f ports, including parallel,
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serial, mouse, composite video and
RGB. Unusually, a  set o f four D IP
switches were also visible. Using these,
different monitor types can be selected
without having to  remove the outer
case.

The mouse port allows connection
of Commodore's own 1352 mouse,
without having to tie up valuable ports
or expansion slots. The power switch
is also a t the back, just above the
power-in socket. There was no power-
out socket, so at least two plugs are
needed fo r  this system. The power
supply itself is rated at 75 watts, so
it should b e  sufficient t o  power
anything plugged into the expansion
slots. There are three of these, although
the aluminium covers a t  the back
suggest four. Given that almost ever-



1

ything is built into the main board,
this should be ample. All the slots are
lull length, so there should be no
problems with bulky items such as
hard disks on-a-card.

Externally, everything except the
front grille is made of metal, and feels
very sturdy. The finish may not be to
your taste, being a drab shade of grey,
hut it will be very durable. Removing
the case is just a matter of removing
the six fixing screws, and sliding it off.
Looking inside reveals the disk drive
hays, o f which there are three - two
Iloppy, and one hard. The  la tter
mounts to the left o f the floppies in
a vertical position when present, and
also economises on expansion slots by
having the controller built onto the
main circuit board.

HARDWARE R E V I E W

The keyboard i s  o f  the now-
standard 102 key enhanced type. This
differs from the old S4 key type in
having the function keys along the top,
and a separate cursor area. Amiga 500
and 2000 owners will be familiar with
it already, as layout is almost identical.
Two nice touches are a cable-tidy, and
legs that lock into position positively.

'Feel' is a highly subjective matter,
but I  think most users wil l  find the
action of the keys perfectly adequate.
Getting used to the layout will prob-
ably prove a problem, and left-handers
like myself will not be to enamoured
of th is layout. Indeed the  review
machine didn't have the correct system
disks. Also the software needed to set
the keyboard u p  was no t properly
.
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things happening when keys were
pressed. I  suspect that i f all machines
are sent out in the same way, a  lot
of worried telephone calls will result.

The Mon i to r supplied was the
familiar 1084S monitor, so I  won't
comment on it here, except to suggest
that a stereo monitor is overkill fo r
a simple PC. More interesting is the
display adaptor, which can support
different kinds of monitor, and hence
graphics standards. Colour monitors
such as the 1084 will produce CGA
graphics, which are more suitable for
games. Monochrome monitors can
display Hercules graphics, and give
80*25 test with crisp characters. So it's
possible t o  have a  dual  purpose
machine, w i th  monitors fo r  bo th
serious and games applications con-
nected at the same time.



Processor Speed
T his is something o f an obsessionin PC circles, with endless quoting
of clock speeds in reviews. However
tiresome this can be, it's important to
understand tha t th is has a  direct
bearing on how fast the machine is to
use. The PCIO I I I  uses the original
8088 processor, which is the slowest
of the Intel 808x family of chips, but
clocked a t up to  9.54 Mhz. This is
double the original speed, and gives
very nearly twice the performance.
Needless to say, performance is a great
improvement on most 8 bit machinery,
but not in every way.

In use

S witching the machine on brings anoisy fan to life, and as the display
clears, a number of messages appear
at the top o f the screen. These seem
slightly irrelevant, and I  wonder i f a
better course o f action would be to
access them from a set up program.
You then have to  boot MSDos by
inserting a system disk. The process
is very similar to running Workbench
on an Amiga, but when it's done, all
you get is just a plain A: p r o m p t .
The machine arrives running at the
4.77Mhz (slow) processor speed a t
switch on To  change speeds, you have
to press three keys at once, or use the
speed utility supplied. This is just plain.
silly, and could lose Commodore sales
in the showroom. After all, in the kind
of places where this machine is com-
peting, sales people are unlikely to
have sussed things out sufficiently to
change it.

The PCIO will run all the software
you'd expect -  tha t i s, everything
barring packages requiring a hard disc,
or EGA standard graphics adaptor.
Surprisingly though, changing the
processor's clock speed doesn't make
much difference to the computer. On
reflection however, it's not so odd, as
the limiting factor on most computer
programs is the speed of the operator,
not the machine. Only the benchmarks
really show the greater processing
power achieved, but even benchmarks
should be taken with a pinch of salt.
In the end, a computer is a productivity
tool, and whether the one you buy
meets your needs is the only question
that must be answered. As a pointer
though, a PC-XT compatible, like the
PC10, should be sufficient fo r most
home and general use.

HARDWARE R EVIEW

Documentation
A  s befits a plain vanilla computer,

the PCIO comes with plain doc-
umentation. Three manuals are pro-
vided, two of which (for MSDos and
GWBasic) are standard Microsoft
issue. A s  such they are perfectly
adequate, but not very friendly to new
users. The third, and slimmest volume
is the Users Manual. This does attempt
to make the introduction to MSDos
a l i ttle  less panic inducing. I t  i s
however, let down by the standard of
production, featuring as i t does nasty
line drawings and fuzzy photographs.
Also the manual veers into discussing
low-level programming, something I
would rather see put into a technical

reference manual. I t  is worth bearing
in mind though, that after the initial
set-up, most people w i l l  have n o
further need for this manual,

Conclusion
Comparing the Commodore PCIO

with i ts nearest competitor, the
Amstrad PCI512, reveals few glaring
deficiencies in either. The Amstrad is
cheaper, but the Commodore has a
better display, and so on. It might in
the end come down to who offers the
better bundling deal. At the moment
Commodore are bundling a printer -
the MPS I 230 -  with every PCI0111.
That, in my book, just about swings
it.
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Graphics
on the

64
Part two o f our introduction to Graphics programming

on the C64
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the manipulation of graphics on
the 64. Due to the lack of space,

however, I had to leave two important
aspects untouched.

Firstly, there's the small matter of
bit-mapped graphics. Last month, I
described how you can redefine a
character's shape. I f  you could fi ll the
screen with 1,000 different redefined
characters, you could manipulate the
whole display in any way you wanted.

Unfortunately, you  on ly have
access to 256 characters under normal
circumstances. But fear not, the VIC
chip offers a solution - bit 5 of register
$D011 allows the  activation o f  a
bitmap mode. Type in the following
command and see what happens:

POKE 5 3 2 6 5 ,  P E E K ( 5 3 2 6 5 )  O R  3 2

You should then have a screen full of
jumbled rubb i sh , t h e  t o p  h a l f
comprising lines and random dots, the
bottom h a l f  comprising th e  fu l l
character set. Clear the screen and type
some ra n d o m  characters. T h e
character colour should change where
each character i s  placed, and you
should see a flashing cursor.

What you have now is a v iew o f
the b lock o f  ram f ro m memory
location 0 to 8191. The flickering at
the top of the screen is the changing
of zero page locations by the operating
system. The normal screen memory is
used to  provide the character and
background colours, and the memory
from 0 to 8191 defines the dot patterns.

PROGRAMMING

If you want to use bit map mode, you'll
need to  use a more suitable memory
area. The easiest option, i f you're using
small Basic programs and you don't
want to  move Basic, is to  select the
block of memory from 8192 to 16192.
You do this by tweaking the memory
register as before. Press RUN/STOP
and RESTORE to reset the display.
and type in the following:
10 POKE 5 3 2 6 5 , P E E K ( 5 3 2 6 5 )  OP,  3 2

20 POKE 5 3 2 7 2 , P E E K ( 5 3 2 7 2 )  O R  9

30 FO R I  =  0  TO  7 9 9 9

40 POKE 8 1 9 2 + 1 , 0

50 NE X T /

This time you get a  more regular
display, which is progressively cleared.
Lines 30 to 50 clear the bit map by
inserting zero bytes. Replace line 40
with t h e  fo llow ing,  a n d  see w ha t
happens:
40 PO KE 8 1 9 2 + 1 , R N D ( 1 ) * 2 5 6
You c an see that  b y  changing the
memory block, you can change the bit
map. A s  I  said before, the screen
memory defines the colours o f  the
bitmap. The bottom four bits of each
screen l o c a t i o n  s p e c i f y  t h e
background colour, and the top four
bits define the character colour.

Imagine that you want a  white
background and a yellow foreground
- the value for white is 1 (binary 0001),
the value for yellow 7 (binary 0110.
Combine them, and we get 01110001
or 113. Add the following lines to the
above program, and see the effect:
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60 FOR I  =  0  TO  9 9 9

70 POKE 1 0 2 4 + 1 , 1 1 3

80 NEXT I

Voila! Th e  required co lour com-
bination is obtained.

As before, tw o  resolutions are
available, depending on the value o f
bit 4 o f register SD016. To  set high
resolution bitmap w ith a  hor izontal
resolution of 320 dots, you use:

I
P
O
K
E  
5
3
2
7
0
,
P
E
E
K
(
5
3
2
7
0
)
A
N
D
2
3
9

To set multicolour bitmap you use:

-\

POKE 5 3 2 7 0 ,  PEEK (53270)01:U6

Both modes have a verticle resolution
of 200 dots. But  how do we control
which dot is  set or  cleared? Assume
you want to set a dot with a horizontal
position of X, and a vertical resolution
of Y. The following subroutine will set
this dot:

6 0 0 0 0  C I N T ( X / 4 ) :  R . I N T ( T M :  4 1 . 7 - 4 A  A N D

6 0 0 1 0  D T 4 1 4 2 + R . 3 2 0 . 8 • C . 4 Y  ARO 7 )

60020 POKE 0 T, PEEK(0 Y) O R  (2 AO1 )

4 0 0 3 0  RE TURN

To erase a dot replace line 60020 with:

1
6
0
0
2
0  
P
O
K
E  
B
Y
.
F
E
E
K
(
B
Y
)  
A
N
D  
2
5
5
-
(
2
-
1
3
1
1

Try the above subroutine wi th the
following program:
10 POKE 5 3 2 6 5 , P E E K ( 5 3 2 6 5 )  O R  3 2

20 POKE 5 3 2 7 2 , P E E K ( 5 3 2 7 2 )  O R  8

30 FO R I  =  0  TO  7 9 9 9

4C POKE 8 1 9 2 + 1 , 0

50 NE X T I

60 FO R I  =  0  TO  9 9 9

70 POKE 10244-1 , 1

80 NE X T I

90 FO R X =0  TO  1 0 0

100 Y = X :  GOSUB 6 0 0 0 0

110 NEXT X

120 END

This time, line 70 sets the background
colour to white, and the foreground
colour to black. The program should
draw a diagonal line from the top left
hand corner,

Multicolour mode uses the same
dot p a i r  sys tem as  characters  t o
determine which colours are used. The



colours a r e  determined i n  t h e
following way:

E /T FATTE NN

00

01

10

COLOUR S OU.CE

80021

Upper  4  b i t s  o f

memory

Lower  4  b i t s  o f

memory

mcreen

screen

Lower  4  b i t s  o f  c o l o u r  FA N

have noticed that b i t map
routines are very slow. Multicolour
mode is even more so, since you need
to handle pairs of dots. For successful
use of bitmap graphics, it's necessary
to access assembler routines f o r
drawing.

The final area needing comment is
the use of sprites. A  sprite is a block
of graphical information, rather like
a character, which can be placed
anywhere o n  the screen. A  sprite
consists of a square block 24 dots wide
and 21 characters high. Each row uses
3 bytes, so that each sprite requires
3 x 21 bytes of memory. The VIC chip
has a set of registers which determine
how sprites are handled. All you need
to do is insert the correct values in
the relevant registers.

First, we must set up a pattern. You
can design a  spri te i n  a  manner
analogous to that used by characters,
but i t's a  bit more difficult. It's far
better to  use a  sprite designer. The
sprite patterns are sought in blocks of
M bytes, starting at memory location
O. Sprite pattern 0 occupies memory
locations 0 to 63, pattern 1 occupies
64 to 127, and so on. You can use the
following formula to  determine the
start address of sprite pattern x:

You wil l

a d d r e s s  =  x ° 6 4 t h a n k  s t a r t  a d d r e s s

Since the VIC  chip is looking a t a
specific memory bank, this address is
really offset from the start address of
the bank. Since the default bank for
Basic is bank 0, the bank start address
is O. Since the 64 i s an  eight b i t
machine, only 8 sprites are supported.
The VIC chip finds the sprite pattern
from a block o f eight sprite pointers.
These are located 1016 bytes after the
start o f  the video memory. I n  the
default set up, the pointers therefore
start at 1024+1016 or 2040.

The pattern for sprite 0 is held in
the first pointer, the pattern for sprite
1 in  the second pointer, and so on.
If you want to set up sprite 0 to the
pattern held at location 12288, you set
the sprite pointer as follows:

PR O G R AMMIN G

P a t t e r n  n u m b e r  =  1 2 2 8 8 / 6 4  1 9 2

POKE 2 0 4 0 ,  1 9 2

Rather like the character set, you may
not use the area in bank 0 which is
occupied b y  the  character R OM
image. It is also impractical to use the
system area in  zero page ram. The
useable block is from 8192 to 14336,
for example, blocks 128 to 255.

The next step is to position your
sprite. The useful screen area occupies
a horizontal (X) position from X=24
to X=344, and a vertical position (Y)
from Y=50 to Y=240. Each sprite has
a register for its vertical position. Since
the horizontal position can be larger
than 255, two registers are used. Each
sprite has a register for the low byte
of its X  position, and there's a single
register for the high bytes o f  the X
positions. The  registers are found
from:

Y r e g i s t e r  .  5 3 2 4 9  •  S p r i t e  N o  •  2

X l o w  b y t e  r e g i s t e r  .  5 3 2 4 5  •  S p r i t s  N o  2

X h i s s  b y t e  r e g i s t e r  .  5 2 2 6 4

Before we move on, we must consider
how a register holds sprite data. Each
sprite h a s  a  specifi c b i t  wh i ch
determines how an attribute is set.
Sprite 0  uses bi t 0, sprite 5 uses bi t
5, and so on.

Using the above relationship, the
following routine will set up a sprite's
position. X  and Y  are the sprite's
position, and S N  i s  the  spri te 's
number:

10 PO KE 5 3 2 4 9 4 5 N .2 , X

20 H B.• I N T ( X/ 2 5 6 )

30  P O K E  5 3 2 4 8 4 . 0 4 . 2 , X
-
H 1 3
.
2 5 6

40 I F  H E - 0  TH EN  6 0

50 PO KE 5 3 2 6 4 , PEEK( 5 3 2 6 4 ) 0 R 2 'SN ;G0 T 0  7 0

60 PO KE 5 3 2 6 4 , PEEKI 5 3 2 6 4 ) M 0 ( 2 5 5 - 2 SN )

Lines 50 and 60 show the way o f
toggling bits in sprite registers. Line
50 turns the bit on, and line 60 turns
it off. This approach is used with the
other registers. Table 1 summarises the
sprite registers -  for each, you apply
the following relationships:

T u r n  o n  b i t  P O K E  R E G N 0 , P E R K ( R E G N O ) O R 2
- 5
N

Tur n o f f  i t  F O X E  N E G N O ,  P FE 1( 4NE GNOp A N
,
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T A B L E

NECNO F U N C T I O N

53269  T u r n  s p r i t e  o n  o r  o f f

53276 T o g g l e  h i g h - r e s i g u l t i c o l o u r

modes

53271 E x p a n d  s p r i t e  i n  X  d i r e c t i o n

53271 E x p a n d  s p r i t e  i n  I  d i r e g t i o n

53275  S p r i t s  p r i o r i t y

The priority register determines the
position o f the sprite relative to  the
screen contents. I f  the relevant bit is
set, the sprite is behind the  screen
contents. If the bit is cleared, the sprite
is in front of the screen contents. Sprite
to sprite priorities are determined by
the sprite number. Sprite 7 is rearmost
and sprite 0 is foremost on the screen.

As with characters, you have the
option o f  using single colour high
resolution sprites or four colour high
resolution sprites o r  fo u r  co lour
multicolour sprites. There are eight
colour registers which specify the high
resolution colour. They are found by
using:

I
C
o
l
o
u
r  
r
e
g  
=  
5
3
2
8
7  
+  
S
N

Multicolour mode uses bit pairs and
the colours are derived in the following
way:

B I T PATTERN

00

01

COLOUR SOURCE

$D021

$0025

10 C o l o u r  r e g i s t e r

When using sprites, you may want to
detect whether they collide with other
screen contents. Two sprite collision
registers are used.

Register 53278 detects collisions
between sprites. The bits relevant to
the sprites involved are set i f there is
a collision. If, for example, sprites 0
and 5 collide, then bits 0  and 5 are
set. When you read this register to
decide if the collision has occurred, the
register is automatically cleared.

Register 53279 detects collisions
between sprites and the characters on
the screen. It functions in the same way
as the sprite-to-sprite collision register.

Well, that's the theory. Next time,
give a  set o f  assembly routines

which will take some of the bother out
of using graphics on the 64.
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AMIGA 132000 PACK
Amiga 82000 Computer, Commodore
1084S Monitor, PC/XT Bridgeboard,
20Mb Hard Disc   E 1 3 7 9 . 0 0  + VAT

AMIGA BUSINESS PACK
*  Amiga A500 computer
* 1084S High Resolution Colour Monitor
•  Citizen 1200 printer
*  Monitor and printer cables
*  The wo
rk s - 
i n t e g
r a t e
d  
s p r
e a d
s h e
e t ,  
w o
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database
*Transformer-PC Emulator   £ 7 9 9 . 0 0

Amiga 82000 Computer   £ 1 0 7 9 . 0 0
A5011'2000 40Mb Hard Disc
Auto Loads from 1.2 or 1.3 Workbench   E 5 9 9 . 9 5
Trilogic Audio Digitiser, Stereo   E 3 4 . 9 5
Cumana 1Mb A500 3.5 External Drive   E 8 9 . 9 5
Amiga Power Supply Unit   E 5 9 . 9 5
Internal A2000 2nd Drive E 7 9 . 9 5
Amiga Midi Interface   E 3 4 . 9 5
0 gene* Colour Digitiser . . . . . . . . . . . .  E 1 3 9 . 9 5
Supra 30Mb A500 Hard Disc . . . . . . . . . . . . . .  E 6 9 9 . 1 1 0
2Mb Internal RAM Expansion   E 4 1 9 . 0 0
PAL Genlock A500/A2000 E 2 1 9 . 9 5
A500 512K RAM Upgrade   E 1 2 9 . 9 5

AMIGA RANGE
AMIGA A500 PACK 1
with Mouse, Workbench, Basic and
TV Modulator   E 3 3 9 . 0 0

AMIGA A500 PACK 2
with Mouse, Workbench. Basic
TV Modulator, Formula 1, Footman, Viper,
Mousetrap and Plutos   0 5 9 . 0 0

AMIGA A500 PACK 3
with Mouse, Workbench, Basic, Photon
Paint, TV Modulator, plus SUPERBASE
Database   0 7 9 . 0 0

PHILIPS 8833 STEREO MONITOR ,
COMMODORE 1084S STEREO MONITOR

E209.00
E219 00

TRILOGIC AUDIO DIGITISER
Digitises sound from any source

MINIGEN VCR Graphic Overlay System
Superimposes graphics onto VCR I v a

E27 95

Egg 95

AMIGA A500 plus
PHILLIPS 8833 STEREO
MONITOR   E 5 3 9 . 0 0
AMIGA A500 plus
COMMODORE1084 MONITOR E549.00

STAR L.C10 COLOUR DOT MATRIX
• 120 cps Draft, 30 cp!-, NLO
• 6 Resident Fonts and 6 Print Pitches
•  Draft and NLO in all Fonts and Colours
•  7 Colours plus Multiple Shade Graphics
Includes AMIGA Printer Lead . . . . . . £239.00

PHOTON PAINT
Inc AMIGA s most powerke graphics pack

AMIGA SUPERBASE PERSONAL DATABASE
• Extremely powerful yet easy to use
• Flexible File Structure and Definition
• Powertul Report Generator
• Over 150,000 users . . t

5
l
i
k r
2
3
9
g
5

BBC EMULATOR
Emulates ABC Basic -  also works within
Amiga Multitasking Operating System

E59 95

£44.95

STAR LIC10 DOT MATRIX PRINTER
*  120 cps Draft, 30 cps NIG
*Friction and Tractor Feed
* Paper Parking Facility
•  6 Resident Fonts and 6 Different Print Pitches
Selectable from Front Mode Select Panel
Commodore Serial or Centronics
Commodore 64128 Colour Version

E179 DO
£239.00

THE NEW 154111 DISC DRIVE   E 1 5 9 . 9 5
OCEANIC OC 111IN   E 1 2 9 . 9 5
Commodore Compatible Disc Drive
'het include Software Pack 28 Disc-Based Games

PHILIPS TV TUNER
Turn your colour monitor into a high Quality TV receiver
.Works with 8833/1084, etc. C 5 9 . 9 5

MPS 803 TRACTOR FEED UNIT
CBM 6A POWER SUPPLY UNIT . . . . . . . . . . . .
COMPOSERIDITOR SOFTWARE
For Music Expansion System. Tape or Disc E 2 4 . 9 5
ACTION REPLAY Mk 5 PRO
lapel() Disc Back-up Cartridge £ 3 4 . 9 5
NEOS MOUSE
With CHEESE Software, Tape or Disc
COMMODORE C7I1 DATA RECORDER
HANDIC DIARY
With Label Printer, Cartridge E 9 . 9 5
MUSIC MAKER 128
Keyboard and Software, Tape E 9 . 9 5
LOGO 64
Programming Language. Disc C 9 . 9 5
PRACTICALC 54
CAM 64 Spreadsheet Tape £9.93
CBM64 PROGRAMMERS REFERENCE GUIDE E4.95

1
1
1
1
1

THE MIDLAND'S LARGEST COMPUTER STORE

E29 95
£19.95

E24.95
E29.95

PRINTER RIBBON OFFER
MPS1301. 002. Citizen 1200 and
Star NLIO Ribbons . . . . . . . . . . . . .
MPS 803 & MPS 1000
DPS 1101 Multi Strike .  . . . . . . . . . . . . . . . . . .

BUY FOUR AND GET ONE FREE!

E5 95
E4.95
0.50

NEW GEDS V2.0
Features include
*  NEW Geowrite *  Geomerge Mail Merge
*  Text Grabber Text Import *  NEW Geospeli
Spellchecker *  Enhanced Desktop
CAM 64 . . . . .  C39.95 CAM 128
For a limited period, either package includes
FREE ICONTROLLER

£49.95

GEOCA1C 64 Spreadsheet   E 2 6 . 9 5
GEOCALC 128 £ 4 4 9 5
GEOPU El LI SH 54 Desktop Publisher   0 4 . 9 5
GEOPUBLISH 128 £ 3 4 . 9 5
GEOWRITE WORKSHOP 64 .  .  E 2 5 1 5
GEOWRITE WORKSHOP 128 £ 4 4 . 9 5
GEOFILE 64 Mita ha5e   E H  95
GEOFILE 128   E 4 4  95
GEOSPELL   £ 1 6  95
GEO DESKPACK PLUS 541128   £ 2 1 . 9 5
GEO FONT PACK PLUS 64128   E 1 5 . 9 5
GEO PROGRAMMER   £ 4 4 . 9 5
ICONTROLLER
Geos-compatible Joystick. Fits onto keyboard, t 1 2 , 9 5

CITIZEN 1200 DOT MATRIX PRINTER
Commodore version
(with 641128 Printer Lea)
Centronics version
iwith AMIGA Printer Lead0

E134.95

E134.95

Commodore PC1 with Mono Monitor
Commodore PC1 with Colour Monitor
PC1 EXPANSION BOX
With 3  E x
p a n s o
n  
S l o t
s

EXPANSION BOX with 20Mb HARD DISC

40/50 High Street
Leicester LE1 5YN

Tel: (0533)
517479/621874

E299 00 + VAT
E449 00 + VAT

£99.00 VAT
£299.00 VAT

LOAD-IT
CAM 64128 ADJUSTABLE DATA RECORDER
Head adjustment control plus alightment LED assures
pertect headisignal alignment .  E 3 7  95

CBM64 YAMAHA PACK
Commodore 64. C2N Data Recorder. 30 Games Pack,
Bush Walkman plus YAMAHA SHSIO MIDI COMPATIBLE
KEYBOARD . . . . . . .  ,  „  e m u

COMM HOLLYWOOD PACK
Commodore 64. C2N Data Recorder. Ouickshot 2 Joystick,
5 Hollywood Games, 5 TV Quiz Games, plus 25 Arcade
Games . . . . . . .    E 1 4 9 . 9 5

CON 64 OLYMPIC PACK
Commodore 64, C2N Data Recorder. Ouickshot 2 Joystice
10 Sports Games plus 25 Arcade Games   £ 1 4 9 . 9 5

COMMODORE 1351 MOUSE
Compatible with GEOS plus all GEOS
Can also be used aSJOyStiCk

PRECISION
Superscript 64
Superbase 64
Superscript 64

E22.95

CM 95
E24 95

& Superbase 64 E 4 4 . 9 5
Superscript 128   E 2 9 . 9 5
Superbase 128 E 2 9 . 9 5
Superscript 128

& Superbase 128 ,    £ 5 1 . 9 5
Superbase. The Book   E 1 1 . 9 5

CON 64/128 and PLUS 4 COMPANIES PACK
Sales/Purchase/Nominal Ledgers with Invoicing and
Stock Control, Disc E 2 4 . 9 5

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME
ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED

Ti) Order either send cPieque.' P0  With coupon Or ring (05331517479/21874 With
ACcess.Barclaytarcl number Please allow 7 working days tor delivery from receipt ot order or
cheque clearance
Please add E1.00 towards carriage and pack,rog on any software order
Hardware orders add E 1.00 under E65 00 valve. and E 5 00 over [65 00 value
Printer orders add ES 00  towards carriage

Send to: Dept. No YC 7, Dimension Computers Ltd.,
40/50 High Street, Leicester LE1 5YN.
Tel: (0533) 517479/621874 Fax:  (0533) 51163E1

Item Quanti ty

Total
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drive has often been described
as a lumbering hippo, the rea-

son for this being that disk access is
extremely slow. A  good indication of
just how slow a C64 drive is, is that
many games load  qu icker f r o m
cassette than from disk -  sil ly, isn't
it?

There are a  variety o f  options
available to disk users to help speed
up disk access and loading time. These
are:
Software fast loader
Cartridge
Replacement DOS
The first method o f disk speeding is
OK when it works. But often, clashes
between the memory used by a fast
loader and the program you're trying
to load prevent such a speed up system
being used. Another problem is that
a fast loader for one make o f drive
will not necessarily work on a different
Commodore drive.

A cartridge-based fast loader
usually gives a better chance of loading
a program than the software method,
since many cartridges take up little or
no user R AM. However, there are
problems. Firstly, you have to  plug
them in to  your machine when you
want to use them, and. despite warn-
ings, many people have damaged their

C64 REVIEW

J i f f y  D o s
Can the Jiffy defeat the dolphin?

By S. Garton
computers by plugging in or unplug-
ging cartridges while the machine is
switched on.

Secondly, some cartridges require
you to  load fast load software into
them, so by the time you've loaded the
software in, you may as well have
loaded the program i n  slow mode
anyway. Stil l other cartridges require
that you freeze, or copy, the program.
Unfortunately, not all programs can
be frozen.

The third method o f disk speed-
up i s , t o  m y  mind , the  best. A
replacement D OS system usually
requires you to open up both your disk
drive and CM or Cl28, remove some
chips and add new ones containing the
new disk access software. Two such
systems are currently available. Firstly,
there is Dolphin DOS, which has been
around fo r some time. Now there is
a new system on  offer called Ji ffy
DOS.

I've been using Dolphin Dos for
sime time now, and am particularly
happy with it. Dolphin DOS not only
replaces chips inside the computer, but
a new lead is used for communication
between drive and computer. How-
ever, this lead plugs into the user port
at the rear of the computer, which is
a real inconvenience at times, since I
use this port for other things, such as
my modem.
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Since I'm so pleased with Dolphin
Dos, I was at first reluctant to try out
the new replacement DOS system from
Financial Systems Software -  J i f fy
DOS. However when I  d id, I  was
pleasantly surprised by what was on
offer.

What You Get

One great problem with Dolphin DOS
is that it will only work with my 1541
disk drive. I have a second drive, but
this is an Excelerator, and I've been
unable to find a fast DOS system to
work with this. Unti l  now that is
Jiffy DOS is available for all o f the
following computers and disk drives:

C64, MC, SX-64, Cl28, C128D, 1541,
1541C, 1541-11, 1571, 1581, FSD-1,
FSD-2, Excelerator+, Excel 2001, as
well as some others.

The fact that you've probably never
heard of some of these disk drives will
probably indicate to  you that Ji ffy
DOS i s  o f  American origin. The
originators of Jiffy DOS in the States
are Creative Micro Designs Inc. As
you can see from the extensive list
above, this replacement DOS is avail-
able for a much wider range of systems
than any other system available.

The first thing that I noticed about
Jiffy DOS was the lack of parts to it

7
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- gone are the complicated boards and
leads that I associate with my Dolphin
DOS. I f  you have a CM, you simply
get two chips with switches attached.
If you have a CI 28, you get three chips,
two o f  them connected to  a  single
switch. One o f  these chips i s  the
replacement ROM to go inside your
disk drive. The other chip (or chips),
is a replacement ROM for the K ER-
NAL chip (o r  chips), inside your
computer.

Installation of the new chips is both
quick and simple a l l  that is needed
is a screwdriver and a little common
sense. Clear, step by step installation
instructions a re  included i n  th e
package.
What It Does
Jiffy DOS is designed to speed up all
disk operations, including L OAD ,
SAVE, FORMAT etc. The package
claims increases of up to 15 times the
speed o f  a standard drive. A  DOS
wedge is included in  the new chips.
This adds 14 new commands to Basic
which give you much quicker access
to your disks. Single key L OAD ,
SAVE, and directory commands are
also added.

If you have a Cl28 then the DOS
works in both CM and C128 modes,
Rather than spouting on about all of
the commands that are offered by Jiffy
Dos, I've listed all o f  the new com-
mands in Figure I.

If you want to  see just how well
Jiffy DOS performed, then you should
check out Figure 2. Please note these
figures are for a C128 with an Excel-
erator disk drive. Other combinations
may give different results.
How Was It?
So what did I think of Jiffy DOS? The
lack o f a parallel cable was the first
good point 1 noticed, I could have my
drive where I  wanted i t, serial cable
allowing, rather than wherever a short
parallel lead dictated I  have i t .
Secondly, the ability to use a smaller
Excelerator drive rather than my bulky
1541 was of great benefit.

On the software side, I found that
most programs that I  tried worked
without any problems, though some
heavily protected software would not
load without me disabling the new
DOS.

Disabling the DOS simply required
that the switches mentioned be turned
off. Jiffy DOS can be switched in and

out while the computer is still on. This
has the  advantage th a t should a
program not load while the DOS was
turned on, I could simply switch it off_
Once the program had loaded, I could
turn the DOS back on in order to speed
up any further disk activity.

Dolphin D OS  presents C I  28
owners with a slight problem - i f the
Cl28 Kernal is replaced, then you lose
the abi l i ty t o  load software from
cassette tape. I f  you should ever need
to use tape in Cl28 mode, you'd have
to open up the machine and put your
old Kernal back in. Flicking the Jiffy
DOS switch turns the DOS completely
off, and tape use is then allowed, a
great benefit fo r  C128 users who
require tape.

Of course Jiffy DOS isn't all a bed
of roses, and there are a number o f
areas where I feel Dolphin DOS has
the edge on it. For starters I did miss
being able to access the monitor that's
built into Dolphin DOS. The machine
code moni tor tha t Dolphin D OS

provides may only be a  simple one,
but it does come in handy at times.

Dolphin DOS is quicker than Jiffy
DOS, and having used Dolphin DOS
for some time, I  did sometimes find
myself waiting for something to load.
The cheaper price o f Jiffy DOS and
its ability to work with just about any
system configuration does make it an
excellent product. Do lph in  D OS
offers a few more facilities, but does
limit you to the type of disk drive you
can use.

Being a Cl28 user who quite often
needs to use a cassette recorder in 128
mode, uses the user port for plugging
a number of items into the computer
and requires quick disk access, Ji ffy
DOS does everything that I  require,
and would be my choice over Dolphin
DOS, even i f it isn't quite as fast.
Touchline:
Product: fiffr Dos. Supplier: F.S.S. L.
18 H igh  Street, Pershore, Wores
WR10 1 BG. Tel: (0386)553153. Price:
E54.95.

Command Summary

Standard DO S  5. 1 We dge  Commands

@ C : n e w fi l e = fi l e
@I
8 N : d i s k n a m e ,  I D
@ N : d i s k n a m e
@ Q
@ R : n e w n a m e = o l d n a m e
8 S : fi l e l [ , f 1 1 e 2 1
@UJ
@V
@ S
4 @ d e v i c e
/ fi l e n a m e
I fi l e n a m e
% fi l e n a m e

•-• fi l e n a m e

Additional  Ji t l yDOS

@8
; D : fi l e n a m e
@Er
@ L . fi l e n a m e
@ T : fi l e n a m e
@U
' fi l e n a m e

fi l e n a m e
i fi l e n a m e
' fi l e n a m e
< S h i f t - R U N / S T O P >
< C o n t z o l - P >
SYS 5 8 4 5 1

ZYs 6 5 1 3 1

<Co  n t  o  1 -
D >

Commands

Rcad the disk drive error channel
Copy a file on the same diskette
Initialize the disk drive
Format (NEW) a diskette
Sbort NEW
Disable t h e
.
J i l l y D O
S  
c o m
m a n
d s

Rename a file
Scratch a tile (or riles)
Reset the disk drive
Validate a disk
Display the disk directory
Set the default device number
Load a BASIC program
Load and run a BASIC program
Load an NIL program
Save a BASIC program

DisabkiEnable the I 54 I head rattle
List a BASIC program from disk
DisaNe/Enable the function keys
lockfUntovk a file
List an ASCII file trom disk
Lin NEW a BASIC program
Load an ML file (reset pointers)
Load an MIL tile (no pointers reset)
Load and run an ML
Verity a tile
Load & run first program on disk
Screen dump
Re-cnable the Jiffy DOS commands
(C•6-1• S X-64. C-I28 in 64 mode)
Re-crtable the JilryDOS commands
W-128 in 12K mode)
Default drive toggle
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Mouse 80
Do you own a C128 and a mouse? Then here's the

utility to use them together in 80-column text mode
By D.H. Faber

W
h
e
n  
I  
r
e
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n
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l
y  
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u
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h
a
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e
d  
a

mouse (Commodore 1351),
I was not too surprised to

find that the accompanying software
contained a Cl28 mousedriver for the
40 column mode only. After all, the
8563 VDC chip (or 8568 in the newer
models with 64K video ram) does not
support sprites, and i ts complicated
access method doesn't help in creating
software sprites either!

However, 1 intended to use my new
acquisition mainly i n  my own pro-
grams for the selection of options (or
filenames, etc.) from the 80 column
screen. I f  you have similar needs, the
utility MOUSE80 described below is
the answer. I f  you don't own a mouse,
please read on anyway, because joys-
tick control is also provided!

How it works
At th is point, let's assume you've
already spent some time typing in the
programs (see: "getting it in"), and you
have t h e  machine co d e  u t i l i t y
MOUSE80 and the basic demo pro-
gram DEMOMOUSE8O_BAS a t
hand. Let's combine an X-ray of the
utility's inner life with some action on
your part! Connect the mouse to either
port (i f no mouse signals are detected
on port I  then port 2 is tested), or,
i f you don't have a mouse plug in a
joystick instead ( i f no mouse signals
are detected on either port, then joy-
stick control i s  assumed; note that
these tests occur within the MOUSES()
utility itself, not in the demo program).

Now l o a d  a n d  r u n  D E M O -
MOUSE80, BAS (tape users beware:
the first thing i t wants to do is load
MOUSE80). I f  all is well, you'll see
a screen with lines numbered from 0
to 27, using various colours for each
line (i f you -  like me h a ve  to make
do with a monochrome halftone you'll
see one additional halftone only).

On the upper half o f the screen,
the two character sets are displayed,
the lower half shows a.m. some options
that can be selected. The  mouse's
cursor takes the shape o f an arrow,

C128 PRO G RAM

initially situated somewhere i n  the
lower region of the screen. (MOUSE80
was written for the Commodore 1351
mouse; since I  cannot vouch for the
compatibility o f other brands, you'll
have to try them for yourself).

Feel free  t o  move the  a rrow
around, but don't press any buttons
yet! Joystick users will note that the
arrow accelerates as the movement
continues, i ts speed is doubled with
each of the four available "gears"; with
a proportional mouse there's no need
for such acceleration.

Notice anything funny o n  the
fourth line? There are six adjacent
characters showing fragments o f the
arrow and the characters it is currently
moving over. This has to do with the
way the soft-sprite is generated: the
cursor (arrow) affects u p  t o  s i x
character positions; the bit patterns are
taken from the character set, the sprite
is overlaid and the s i x "reserved"
characters are used t o  display the
"sprited" ones.

This process is repeated continu-
ously until one of the mouse buttons
(or the fire button o f the joystick) is
pressed. The six characters sacrificed
for this purpose are rather obscure
ones:
REVERSE+CBM+Y/U/O/H/J/1.,
(screen display codes 244-249 in the
graphic set).

This is no  great loss, especially
since the same characters are sti l l
available in the alternative set. Any-
way, i f  you don't like the choice you
can select a different set of six adjacent
characters to  be sacrificed fo r  this
purpose (see below).

Two more things are noticeable
about the arrow's movement. Firstly,
it doesn't leave the screen area. In the
vicinity of the borders it even changes
direction to  be able to  point at the
borders " fro m wi th in". Secondly,
although i t moves pixel-by-pixel in a
vertical direction, in horizontal direc-
tion it moves two pixels at a time.

This was done not out of necessity,
but fo r  practical reasons only: i t
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reduces the required mouse-move-
ment, which otherwise would be twice
as large horizontally as fo r the 40-
column screen. Also, this util ity was
not designed for graphical packages,
so g rea te r accuracy w o u l d  b e
superfluous.

Now, avoiding the  "selection
areas" for the time being, try "clicking"
on various places on the screen. in the
right-hand bo ttom corner o f  the
screen, you may read at what position
exactly you clicked. Here the character
positions are counted from zero on-
wards (as in  Basic's CHAR instruc-
tion). Note that the maximum p ix
value in  horizontal direction is 638
instead of 639, since the arrow points
to the leftmost point of a pair of pixels
(see above).

What happens is that after pressing
a button, control is returned to  the
calling program, which can then ex-
amine the latest cursor position and
decide what to do next (i f not on an
OPTION area, continue w i th  the
arrow i n  the  same position). The
calling program can also detect which
button (in case a mouse is used) was
pressed (see below). This demo pro-
gram treats both buttons alike.

You may have noticed that the
arrow takes o n  the colour o f  the
characters it is displayed on, unlike the
normal cursor which temporari ly
"paints" the character i t is on. There
exists another possibility however: try
clicking on MONOCHROME. This
results in a screen in one colour only,
but some characters are now looking
weird.

What's happened? I f  the ATR-bit
in register 25 o f  the VDC is turned
off, then the foreground colour i s
taken from the left nibble o f register
26 and not from the attributes. How-
ever, the processor doesn't look at the
attributes fo r  the  characterset b i t
either! Instead, for all characters the
graphic set is assumed. Therefore, i f
you want to  use the monochrome
mode, build your option screen with
characters from the graphic set only
(you may consider swapping the sets
in video ram to use characters from
the other set instead).

One more remark o n  this: the
colour used fo r  the  monochrome



option is the one used in  the most
recent PRINT statement as stored in
location 241 (SF1). You may also poke
the desired colour code directly into
this location.

To continue our guided tour, click
on COLOR to  restore the multico-
loured screen. Up to now we've used
a steady arrow, If you feel it's difficult
at times to  locate its position, espe-
cially on a crowded part of the screen,
try clicking on BLINK FASTER and
BLINK SLOWER. You'l l  find that
you may choose between a  steady
cursor (speed=0) and one that blinks
slowly (speed=15) to quickly (speed=1).
This option can also be easily initiated
from the calling program when using
MOUSE80 (see below).

Before ending the demo by clicking
QUIT, some more remarks are i n
order. The VDC must be in 80-column
mode, 8*8 pixels pro character (as on
power-up). You may change the start
addresses o f  screen, attributes and
character sets, and you  may also
change the number of lines displayed.
If you're not sure how to do this, i t
may help to consult the listing of the
demo program.

For the  sake o f  completeness:
MOUSE80 is not wedged into the I RQ
routine as is usually done with mouse
drivers. The reason is to be found in
the VDC's complicated access method.
Changing or reading the contents o f
a location in  video ram (or even a
register) requires a  multitude o f
machine code instructions, a n d
another program trying to access the
VDC can easily corrupt some o f its
contents, with unpredictable results.
Therefore MOUSE80 returns control
only after a mouse button
has been pressed; in the
meantime it even inhibits
interrupts to avoid key-
board interference.

In use
The machine code file
MOUSE80 loads from $HOO to
SE9E0 in RAM 0 (the area from
SE9E0 to SEA6F is used as a
scratch pad). From BASIC
the mousedriver is called as:

BANKO:SYS57344,A,X,Y

The Meaning of the parameters
A, X and Y (which are trans-
ferred to the accu, X-register
and Y-register respectively) is as
follows:
X horizonta l  character position at
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which the sprite wil l first appear (0-
79).
Y = idem vertical character position.
Normal range 0-24 or higher i f  you
changed the number of lines displayed.

Note that the parameters are not
checked! A  special case is X=Y=255:
the sprite wil l  reappear at the same
spot i t was in when the previous call
to MOUSE80 returned control to the
calling program. This is useful to re-
start the driver i f you click on an irr-
elevant part of the screen.

A = blink speed. 0 for no blink, 1 to
15 for fast to slow blink. I f  A<16 the
mouse driver operates in colour-mode.
To use monochrome mode add 128 to
the value of A; the colour used is taken
from the most recent PRINT state-
ment o r  may be poked directly to
location 241 (4E1).

Control is returned to the calling
program after pressing one o f  the
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mouse buttons (or the fire button o f
a joystick). Relevant information is
stored in  registers A , X  and Y. To
obtain these values use:

RREG A,X,Y

(A) Is zero i f  the left mouse button
was pressed, 1 for the right button (its
value is irrelevant for a joystick). The
values of X and Y are the horizontal
and vertical character positions respec-
tively at which the arrow was pointing.
You may find the exact pixel values
as follows:

BANKO
SYS57402:RREG A,X:XPIX = A  +
256*X
SYS57427:R REG A,X:YPIX -7- A  +
256*X

If you want t o  sacrifice different
characters to generate the soft sprite,



you should:

POKE the screen display code of the
first one to location SE9DE (=59870);
the default value is 244.
POKE the characterset (0 o r  I )  to
location SE9DF (=5987I); default is 0
(the graphic set).

For ASSEMBLER programmers:
you may call the driver from anywhere
in RAMO below SD000.

Esc l i e  P R I N T
-
S A V I N G  
D E M . I
' M O I J
O E e e .

. 1 3 A S
-
. P O K
E 4 3 . 1
. P O K
E 4 4 . 2
,
S . P O
K

0, 131
E45. 76:POKE46, 41 Cl 26e DATA 3 2 , 4 9 , 5 2 , 4 9 , 4 4 , 4 8 , 4

F5 120 S A V E
-
D E M O M
C S 7 1 0 .
B A S " .
6 .

4 , 50
1 38 270 DATA 4 9 , 5 2 . 4 4 . 5 2 . 5 2 . 4 4 , 4

23 130 VONE44.8,NEW;END 8. 44
75 140 DATA 6 4 . 2 8 . 1 0 , 0 , 2 5 4 . 3 7 . 5 98 280 DATA 5 0 , 4 9 . 5 2 , 4 4 , 4 9 , 5 4 , 4

8 , 254 4 , 5 0
08 150 DATA 1 7 . 3 4 , 6 7 , 7 2 . 6 9 , 6 9 . 8 C5 290 DATA 5 3 , 4 9 . 4 4 , 4 9 , 5 2 . 5 0 . 4

3 , 69 4 , 4 9
AD 160 DATA 5 6 . 4 8 . 3 4 , 4 4 , 6 6 . 4 8 . 5 86 30e DATA 4 4 , 5 0 , 4 9 . 5 2 , 4 4 . 5 7 . 5

8, 254 • 4 , 4 4
32 170 DATA 2 , 4 9 . 5 3 . 5 8 . 1 5 1 . 5 0 , 5 09 310 DATA 4 9 , 5 2 , 4 9 . 4 4 , 4 6 . 4 4 , 5

3, 54 0 , 49
FD 180 DATA 5 2 . 4 4 , 1 9 4 . 4 0 . 5 0 , 5 3 , 26 320 DATA 5 2 , 4 4 , 5 2 . 5 2 , 4 4 , 4 6 . 4

54, 52 4 . 5 0
eF 190 DATA 4 1 _ 1 7 5 , 5 0 . 5 , 5 2 , 5 8 , 83 330 DATA 4 9 , 5 2 . 0 , 2 2 0 , 2 8 , 4 0 , 0

32. 143 , 131
EC 200 DATA 3 2 . 6 6 , 6 5 . 8 3 . 4 6 . 3 2 . 7 01 340 DATA 3 2 , 4 9 . 5 4 . 4 4 . 5 0 . 5 3 , 4

3, 78 9 , 44
71 210 DATA 8 4 . 4 6 . 3 2 .

7
9 . 7 0 : 7 0 . 0

DO 350 DATA 4 9 . 5 5 . 5 1 , 4 4 , 4 9 . 4 4 , 5
.92 0 , 49

l E 220 DATA 2 8 , 2 0 . 0 . 1 2 9 , 7 3 . 1 7 8 , 31 360 DATA 5 2 . 4 4 , 5 7 , 5 4 , 4 4 , 5 1 , 5
48. 164 0..44

5D 230 DATA 5 3 , 5 2 , 5 6 . 1 3 5 , 6 5 , 5 8 , 51 370 DATA 5 2 . 5 0 . 4 4 , 4 9 , 5 0 , 4 4 , 4
151, 51 9 , 53

84 240 DATA 4 8 , 5 5 , 5 0 , 1 7 0 . 7 3 . 4 4 , BE 380 DATA 5 0 , 4 4 , 4 9 , 5 5 . 4 8 . 4 4 . 4
65, 58 9 , 54

01 250 DATA 1 3 0 . 7 3 , 0 . 1 5 6 , 2 8 , 3 e , 80 390 DATA 5 7 . 4 4 , 5 1 . 4 9 , 4 4 , 5 5 . 5.5

LDA #
STA $EFOO
(set A, X, Y as above)
JSR $EIM
On return A, X and Y contain values
whose meaning is as described above.
To obtain the exact pixel location o f
the arrow use:

LDA # $3F
STA SEFOO
JSR SEO3A
to obtain the low- and high byte o f
the x-value in A  and X  respectively.
Use JSR SE053 likewise to obtain the
y-value.

If you wish to call these routines
from underneath the I/ 0 area (SD000-
SE000), or from a different RAM bank
or a cartridge or the function ROM,
you'll have to use the kernals JSRFAR
routine. I f  you really intend to do this,
I expect you'll know how it works, i f
not consult a  decently documented
ROM listing.

MOUSE80 does of course contain
subroutines t o  access the  VDC 's
registers and the video ram. As a bonus
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to assembler programmers, here's how
to use them for your own purposes.

Assuming the calling program is in
RAMO and not underneath the I /O
area, you must select a  bank wi th
RAMO and the 1,0 components:
LDA #
STA $FE
-
0 0
(from SD000-SE000 o r  from other
banks you must use JSRFAR, see
above). You can now use five subrou-
tines as follows:

REGWRITE :  JSR $E003 (A,X) -
value X is stored in register A
REG READ: JSR SEOOF (A) - value
of register A is stored in A
VDCWRITE : JSR SE,01B (A,X,Y) -
value Y is stored in video ram at A /
X (low' high byte)
VDCREAD : JSR SE025 (A,X) -  the
value in video ram (AIX l o w /h i g h
byte) is transferred to A
SETUPDATE : JSR SEO2D (A,X) -
the contents of A and X are transferred
to registers 19 and 18 (UPDATE low
and high respectively).

To Basic programmers, these sub-
routines are not available since there
exists no BANK command to  select
the required memory configuration.
However, i f you consult the listing of
the demo program and copy the
DATA statements and the lines poking
them into memory, you'l l  have the
same facilities available in BANK 15
by:

REGWRITE: SYS3072,A,X
REGREAD: SYS3084,A
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VDCWRITE: SYS3096,A,X,Y
VDCREAD: SYS3106,A,X
SETUPDATE: SYS3I14,A,X

Getting it in
In the listings you'll find the two Basic
loaders ENTER64/ DEMO.BAS and
ENTER64/ INTER. Enter and save
these using YC's syntax checker (in 64
the following pokes:

mode!). Next (still in 64 mode), enter
POKE43, 81 :POKE44,41 :POKE
10576,0 and L O A D  "ENTER64/
DEMO.BAS",8 (or I  fo r  tape users;
they should also change 8 to 1 in line
120 of the program). Now run it: the
Basic program DEMOMOUSE80.
BAS is written to disk (or tape), ready
to be used in 128 mode.

Next type "NEW" and (again in
64 mode) enter the same pokes as
above a n d  L OAD "EN TER 6 4 1
INTER",8 (tape users should change
the 8  to  I ,  also in  line 110 o f the
program) a n d  r u n  i t :  i t  saves
I NTER128 to disk or tape. Now restart
your computer i n  128 mode, load
INTERI28 (tape users: change 8 to I
in line 10) and run i t: this produces
the machine code file MOUSE80.

One fi nal  note fo r  tape users:
remove the BLOAD from line 10 o f
the demo  program a n d  L O A D
"MOUSE 8 0 ",I , I  i n  direct mode
before loading and running the demo
program!

PROGRAM-ENTER64/DEMO.BAS

9D 1 0  REM - - -  ENTER64/DEMO.BAS

E2 2 0  I F P E E K L 4 3 )
,
.
,
8 1 A N D P E E K ( 4 4 1 -

41GOT040
OF 3 0  PRI NT"YOU DI D NOT ENTER T

HE POKES CORRECTLY !
-
E N D

D6 4 0  M. • 1 : 1
.
0
BC 5 0  FO R1 . - 7 1 6 9 T0 1 0 5 7 2 ; P RI NT
-
W

NPOKI NG AT:"I :READA:7 . . T0 t * X

22 6 e  MflM+1:I FMs1eTHENM-1
28 7 2  I FT>3 2 0 0 e THE NTT- 3 2 0 0 0
C9 8 0  P O KE : , V NE X T
F6 9 e  I F1'-2'4843GOT0110
OC 1 0 0  P R I N T
-
E R R O R :  
C H E C K  
D A T
A

STATEMENTS Y HE ND



C128 PROGRAM

4. 44 4 , 72
85 4e0 DATA 4 8 . 4 4 , 4 9 . 5 0 , 4 4 , 5 1 , 5 67 820 DATA 6 5 , 8 4 , 3 2 . 8 4 . 7 2 . 6 9 . 3 F2 1230 DATA 6 5 . 1 7 6 . 5 4 , 5 2 . 5 6 . 3 2

0 , 44 2. 77 . 32 . 32
82 410 DATA 5 2 . 5 0 . 0 . 3 0 . 2 9 . 5 0 , 0 . 3C 830 DATA 7 9 . 8 5 . 8 3 . 6 9 , 3 2 , 3 4 , 5 53 1240 DATA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 . 3 2 ,

131 9 , 56 32 . 32
03 420 DATA 3 2 , 4 9 . 5 0 . 4 4 . 4 9 , 5 4 , 5 3F 840 DATA 1 4 3 , 3 2 . 3 2 . 8 0 . 8 2 . 7 3 . 99 1250 DATA 3 2 . 3 2 . 3 2 . 3 2 , 3 2 , 3 2 ,

7 , 44 78 . 84 32 . 32
A6 430 DATA 5 1 , 4 9 , 4 4 , 5 5 . 5 4 , 4 4 . 4 08 850 DATA 3 2 , 5 1 , 3 2 . 7 6 . 7 3 . 7 8 . 6 E7 1260 DATA 3 2 . 3 2 , 3 2 . 3 2 . 3 2 . 3 2 .

9 , 50 9 , 83 32 , 32
70 440 DATA 4 4 . 4 9 . 5 0 . 4 4 . 5 5 , 5 0 . 4 D9 860 DATA 0 . 1 0 9 . 3 0 . 1 3 0 , 0 , 1 5 3 , l E 1270 DATA 3 2 . 3 2 . 3 2 . 3 2 , 3 2 . 3 2 ,

4 . 49 34, 68 143, 32
04 450 DATA 5 4 , 5 7 . 4 4 . 4 9 , 5 6 . 4 4 . 5 C2 870 DATA 8 2 . 7 3 . 8 6 , 6 9 , 8 2 , 3 2 . 6 83 1280 DATA 3 2 , 8 3 , 6 7 . 8 2 , 6 9 , 6 9 ,

1. 50 7 , 65 78 , 32
CF 460 DATA 4 4 . 4 8 . 4 4 , 4 9 , 5 0 , 4 4 . 4 55 880 DATA 7 8 . 3 2 . 7 2 , 6 5 . 7 8 . 6 8 . 7 F3 1290 DATA 7 9 , 7 8 , 0 . 2 3 1 , 3 1 . 1 9 0

9 . 48 6. 69 . 0 . 158
E6 470 DATA 5 2 , 4 4 . 4 9 , 5 5 . 4 8 . 4 4 , 4 42 890 DATA 3 2 , 7 9 , 8 6 , 6 9 . 8 2 . 3 2 , 5 8B 1300 DATA 5 1 . 4 8 . 5 5 . 5 0 , 4 4 , 5 0 .

9 . 54 0 , 5 3 52 . 44
B4 480 DATA 5 7 . 4 4 . 4 9 . 5 7 . 4 4 , 5 5 . 5 10 900 DATA 3 2 . 7 6 , 7 3 , 7 8 . 6 9 . 8 3 , 1 31 1310 DATA 6 6 . 5 8 . 3 2 . 3 2 . 3 2 . 3 2 .

4 , 44 58. 32 32 . 32
66 490 DATA 4 8 . 4 4 , 4 9 . 5 0 . 0 . 3 6 , 2 9 l A 910 DATA 1 9 4 , 3 4 , 5 9 . 0 . 1 4 2 . 3 0 . DA 1320 DATA 3 2 . 3 2 . 3 2 , 3 2 , 3 2 . 3 2 ,

. 60 140. 0 32 , 32
44 500 DATA 0 , 1 4 3 , 0 , 6 6 , 2 9 . 7 0 . 0 , DB 920 DATA 1 5 3 . 3 4 . 1 7 3 , 3 4 , 5 9 . 5 8 DO 1330 DATA 3 2 . 3 2 . 3 2 . 3 2 , 3 2 . 3 2 .

143 . 129 , 73 32, 32
06 510 DATA 3 2 , 4 5 , 4 5 . 4 5 . 3 2 , 5 0 , 5 B4 930 DATA 1 7 8 , 4 9 , 1 6 4 , 5 5 , 5 6 , 5 8 EE 1340 DATA 3 2 . 3 2 . 3 2 , 3 2 . 3 2 , 3 2 ,

6 , 32 . 153 , 34 32. 32
OA 520 DATA 7 6 . 7 3 . 7 8 , 6 9 , 8 3 , 3 2 , 8 C8 940 DATA 1 9 2 , 3 4 , 5 9 , 5 8 . 1 3 0 . 7 3 24 1350 DATA 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . 3 2 .

3. 67 . 58 , 153 32, 32
AS 530 DATA 8 2 . 6 9 , 6 9 , 7 8 . 3 2 . 4 5 , 4 2B 950 DATA 3 4 , 1 8 9 , 3 4 . 5 9 . 0 . 2 1 1 , 6F 1360 DATA 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . 3 2 ,

5. 45 30, 150 141. 32
A l 540 DATA 0 , 7 2 , 2 9 . 8 0 . 0 . 1 4 3 . 0 , E3 960 DATA 0 . 1 5 8 , 5 1 . 4 8 . 5 6 . 5 2 . 4 9A 1370 DATA 3 2 . 6 7 . 7 9 . 8 0 . 8 9 . 3 2 .

138 4 . 50 66 , 73
00 550 DATA 2 9 . 9 0 . 0 , 1 5 8 , 5 1 . 4 8 , 5 3D 970 DATA 5 2 , 5 8 . 2 5 4 . 9 , 6 6 , 5 8 , 1 8D 1380 DATA 8 4 . 3 2 , 7 9 , 7 0 , 7 0 , 0 . 2

' 5, 50 58, 51 37. 31
10 560 DATA 4 4 , 5 0 . 5 4 , 4 4 . 4 8 , 5 8 . 1 27 980 DATA 4 8 , 5 5 , 5 0 . 4 4 . 5 0 . 5 2 . 4 C3 1390 DATA 2 0 0 . 0 . 1 4 3 . 0 , 1 6 , 3 2 ,

58. 51 4 , 66 210, 0
60 570 DATA 4 8 . 5 6 . 5 2 . 4 4 , 5 0 . 5 3 . 5 Al 990 DATA 1 7 6 . 4 9 . 5 0 , 5 6 , 5 8 , 3 2 , OF 1400 DATA 1 4 3 , 3 2 , 4 5 . 4 5 . 4 5 . 3 2

8 , 254 32. 32 , 80 , 82
37 580 DATA 9 . 6 5 , 5 8 . 1 5 8 . 5 1 , 4 8 . 5 44 l o i n  DATA 3 2 . 3 2 , 3 2 . 3 2 . 3 2 , 3 2 . 21 1410 DATA 73 . 78 . 84 , 32 , 67 , •72 ,

5 . 50 32, 32 65, 82
OB 590 DATA 4 4 , 5 0 . 5 3 . 4 4 . 6 5 . 1 7 5 , A2 1010 DATA 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 , 4E 1420 DATA 6 5 . 6 7 , 8 4 , 6 9 . 8 2 . 3 2 ,

49 , 57 32. 32 83. 69
43 600 DATA 4 9 . 5 8 , 3 2 . 3 2 . 3 2 , 3 2 , 3 70 1020 DATA 3 2 . 3 2 . 3 2 . 1 4 3 , 3 2 . 3 2 91 1430 DATA 8 4 , 8 3 . 3 2 . 4 5 , 4 5 . 4 5 .

2. 32 . 67 . 79 0. 22
96 610 DATA 3 2 . 3 2 . 3 2 . 1 4 3 . 3 2 . 3 2 . DE 1030 DATA 8 0 . 8 9 . 3 2 , 6 6 , 7 3 . 8 4 , 7A 1440 DATA 3 2 . 2 2 0 . 0 . 1 4 3 . 0 , 3 4 ,

83, 67 32. 79 32. 230
77 620 DATA 8 2 , 6 9 . 6 9 , 7 8 , 3 2 , 7 9 , 7 29 1040 DATA 7 8 , 0 , 2 4 . 3 1 , 1 6 0 . 0 , 1 BF 1450 DATA 0 . 7 6 . 7 3 , 7 8 , 6 9 . 1 7 6 ,

0 , 70 58, 51 171, 49
FO 630 DATA 0 . 2 0 5 , 2 9 , 1 0 0 . 0 , 1 5 8 . 89 1050 DATA 4 8 , 5 5 , 5 0 , 4 4 . 5 1 . W 17 1460 DATA 0 . 7 1 , 3 2 . 2 4 0 , 0 . 1 2 9 .

51 . 48 44, 48 73. 178
DO 640 DATA 5 5 , 5 0 . 4 4 , 5 4 , 4 4 . 5 0 . 5

-
C7 1060 DATA 5 8 . 1 5 8 . 5 1 . 4 8 , 5 5 . 5 0 6B 1470 DATA 4 8 . 1 6 4 . 5 1 , 5 8 , 7 6 , 7 3

6, 58 . 44. 51 . 78 . 69
F5 650 DATA 1 5 8 , 5 1 , 4 8 . 5 5 . 5 0 , 4 4 , 78 1070 DATA 5 1 , 4 4 , 4 8 , 5 8 . 1 5 8 . 5 1 15 1480 DATA 1 7 8 , 7 6 . 7 3 , 7 8 . 6 9 , 1 7

50. 48 . 49 . 49 0 , 4 9 , 5 8
49 660 DATA 4 4 . 4 9 . 5 4 . 5 8 . 1 5 1 . 5 0 . D9 1080 DATA 5 2 , 4 4 , 5 0 . 4 8 . 5 6 . 4 4 . A5 1490 DATA 1 5 3 . 3 4 , 1 5 3 , 7 6 . 7 3 , 7

54, 48 55 . 58 8 , 6 9 , 3 4
45 670 DATA 5 5 . 4 4 . 4 9 . 5 4 . 5 8 , 2 3 2 . 5A 1090 DATA 1 5 8 , 5 1 . 4 8 , 5 5 , 5 0 , 4 4 00 1500 DATA 5 9 , 7 6 . 7 3 . 7 8 , 6 9 , 0 . 1

58 . 32 , 51. 48 12. 32
ID 680 DATA 3 2 . 3 2 . 3 2 . 3 2 . 3 2 , 3 2 . 3 E6 1100 DATA 4 4 . 5 0 . 5 2 . 4 8 . 5 8 . 3 2 , 77 1510 DATA 2 5 0 , 0 , 8 0 , 8 3 , 1 7 8 . 5 6

2, 32 32. 143 , 48 . 172
7
8

690 DATA 3 2 , 3 2 , 1 4 3 , 3 2 . 3 2 . 7 8 , 04 1110 DATA 3 2 . 3 2 _ 6 7 . 7 9 . 8 0 , 8 9 , 95 1520 DATA 7 3 . 1 7 0 . 4 9 . 5 4 . 5 8 , 7 2
69. 87 32,51- , 49 . 178

35 700 DATA 3 2 . 6 5 . 8 4 . 8 4 . 8 2 , 3 2 , 8 FT 1120 DATA 3 2 . 7 6 . 7 3 . 7 8 . 6 9 , 8 3 . 9E 1530 DATA 1 8 1 , 4 0 , 8 0 . 8 3 , 1 7 3 . 5
3, 84 0. 90 0 . 5 3 . 5 4

91 710 DATA 6 5 , 8 2 , 8 4 . 0 , 2 4 8 , 2 9 , 1 FO 1130 DATA 31,17e.0.15e.51.4e 93 1540 DATA 4 1 . 5 8 , 7 6 . 4 9 . 1 7 8 . 8 0
10, 0 , 55 . 50 . 83 . 171

i t 720 DATA 1 5 3 . 3 4 . 1 2 . 3 4 . 1 9 9 . 4 0 31 1140 DATA 4 4 . 5 1 , 5 0 , 4 4 , 4 9 , 5 4 , DC 1550 DATA 5 0 . 5 3 . 5 4 . 1 7 2 , 7 2 , 4 9
, 49 , 52 58, 158 . 0 . 182

2C 730 DATA 5 0 , 4 1 , 3 4 , 1 5 8 , 1 7 6 , 3 4 54 1150 DATA 5 1 . 4 8 , 5 5 , 5 0 . 4 4 . 5 1 , 5C 1560 DATA 32. 4 , 1 . 15E3. 51 . 49 , 4
. 59 , 58 51, 44 9 . 52

El 740 DATA 1 2 9 . 7 3 . 1 7 8 , 4 9 , 1 6 4 , 5 1D 1160 DATA 4 8 . 5 8 . 1 5 8 , 5 1 . 4 9 . 4 9 A4 1570 DATA 4 4 . 7 6 . 4 9 . 4 4 . 7 2 , 4 9 .
5 . 5 6 , 5 8 , 52 , 44 170. 49

E3 750 DATA 1 5 3 . 3 4 , 1 9 2 . 3 4 , 5 9 , 5 8 ED 1170 DATA 5 0 . 4 8 , 5 6 . 4 4 . 5 0 . 5 1 , 02 1580 DATA 54. 58. 158, 51. 48. 5t 1,
. 130, 73 58. 158 , 50 , 44

-
8

760 DATA 5 8 . 1 5 3 . 3 4 . 1 7 4 , 3 4 , 5 9 04 1180 DATA 5 1 , 4 8 . 5 5 . 5 0 . 4 4 . 5 1 . 69 1590 DATA 5 1 , 4 9 , 4 4 , 7 6 , 7 3 , 7 8 ,
, 0 , 66 48 , 44 69. 170

23 770 DATA 3 0 . 1 2 0 . 0 . 1 5 3 , 3 4 , 1 9 4 OC 1190 DATA 5 0 , 5 2 , 4 8 . 5 8 , 1 4 3 . 3 2 6A lisoe DATA 5 0 , 5 8 . 1 5 8 , 5 1 , 4 8 , 5 ! .
. 26 , 32 . 32 , 84 . 50 . 44

D4 780 DATA 8 4 , 7 2 . 6 9 . 8 3 . 6 9 , 3 2 . 8 D8 1200 DATA 7 9 , 3 2 , 6 6 , 7 9 , 8 4 . 8 4 , FF 1610 DATA 5 1 . 4 8 , 4 4 . 5 4 . 5 1 . 5 8 .
4 . 72 79, 77 32, 32

36 790 DATA 6 2 . 6 9 . 6 9 . 3 2 . 7 6 , 7 3 . 7 4C 1210 DATA 0 . 1 5 6 . 3 1 . 1 8 0 . 0 . 2 3 2 7E 1620 DATA 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . 3 2 .
8, 69 . 58 , 158 143. 32

ES 800 DATA 8 3 . 3 2 , 6 8 . 6 9 , 7 7 , 7 9 , 7 07 122e DATA 5 1 , 4 8 . 5 5 . 5 0 . 4 4 . 5 0 . F6 1630 DATA 3 2 . 6 7 , 7 9 . 7 6 , 7 9 , 8 2 .
8 , 83 53 . 44 32. 83

1
C

810 DATA 8 4 . 8 2 , 6 5 , 8 4 , 6 9 . 3 2 , 8 70 1640 DATA 6 9 , 8 4 , 3 2 . 4 9 . 0 , 2 2 7 ,
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32. 14 , 44. 51 8 3 , 4 6
37 1650 DATA 1 , 8 0 . 8 3 . 1 7 8 , 8 0 . 8 3 . AC 2070 DATA 5 0 . 4 4 . 7 2 . 4 9 . 5 8 . 3 2 . 6F 2490 DATA 3 2 , 1 9 5 , 7 6 . 7 3 . 6 7 . 7 5

170. 52 32, 32 . 73 . 78
F4 1660 DATA 4 8 . 4 8 , 5 8 , 7 2 , 5 0 , 1 7 8 DF 2080 DATA 3 2 , 3 2 , 3 2 . 3 2 . 3 2 , 3 2 , 25 2500 DATA 7 1 , 3 2 , 3 4 , 5 9 , 0 . 1 4 0 ,

. 181 , 40 32. 32 35. 154
El 1670 DATA 8 3 . 8 3 , 1 7 3 . 5 0 , 5 3 , 5 4 BO 2090 DATA 3 2 , 1 2 , 3 2 , 3 2 , 1 4 3 , 3 2 1F 2510 DATA 1 , 1 5 3 , 3 4 . 4 0 , 3 2 , 6 9 .

. 32 . 67 73. 84
9E

. 41 . 58
1680 DATA 7 6 , 5 0 , 1 7 8 , 8 0 , 8 3 , 1 7 05 2100 DATA 7 9 . 8 0 . 8 9 , 3 2 , 7 0 . 7 9 . 62 2520 DATA 7 2 , 6 9 , 8 2 . 3 2 . 6 6 . 8 5 ,
1 . 5 0 , 5 3 82, 32 84. 84

FD 1690 DATA
33, 24

5 4 . 1 7 2 , 7 2 , 5 0 . 0 . 3 6 . F5 2110 DATA 8 3 . 6 9 , 8 4 . 3 2 . 5 0 . 0 . 1
17, 34

66 2530 DATA 7 9 . 7 8 . 3 2 . 4 1 . 3 2 . 7 3 ,
83, 32

02 1700 DATA
44, 76

1 . 1 5 8 . 5 1 , 4 9 . 4 9 , 5 2 . 6A 2120 DATA 7 4 , 1 , 1 5 8 . 5 1 , 4 8 . 5 5 ,
50 , 44

AF 2540 DATA 6 9 , 7 0 , 7 0 . 6 9 , 6 7 , 8 4 ,
73, 86

63 1710 DATA 5 0 . 4 4 . 7 2 , 5 0 . 1 7 0 , 4 9 2E 2130 DATA 5 1 . 4 8 . 4 4 . 5 4 . 5 2 . 5 8 . 28 2550 DATA 6 9 , 3 4 , 0 , 1 9 1 , 3 5 , 1 6 4

63
. 54 , 58
1720 DATA 1 5 8 . 5 1 , 4 8 , 5 5 , 5 0 , 4 4 24

158, 51
2140 DATA 4 8 , 5 5 , 5 0 , 4 4 , 5 0 , 5 2 .
44 . 66

le . 1 , 224
2560 DATA 4 4 , 4 9 , 5 4 , 4 4 . 4 9 . 5 1 ,
58. 153

7F
, 51 , 49
1730 DATA 4 4 . 7 6 , 7 3 . 7 8 , 6 9 . 1 7 0 57 2150 DATA 5 0 , 1 3 0 , 7 3 , 5 8 , 3 2 , 3 2 28 2570 DATA 3 4 . 7 9 . 7 8 . 7 6 . 8 9 . 3 2 ,

, 32 , 32 79, 78
l E

. 49, 51
1740 DATA 5 0 , 5 8 , 1 5 8 , 5 1 , 4 8 , 5 5 2F 2160 DATA 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2 , F

7
2580 DATA 3 2 , 8 4 , 7 2 , 6 9 . 3 2 . 7 0 .

32, 32 73. 86
3B

. 50 , 44
1750 DATA
32. 32

5 1 . 4 8 , 4 4 , 5 4 . 5 1 , 5 8 . 35 2170 DATA 3 2 , 3 2 . 3 2 , 3 2 , 3 2 . 3 2 .
32, 32

A3 2590 DATA 6 9 , 3 2 , 4 0 . 8 2 , 6 9 . 8 6 .
69. 82

E4

5D

1760 DATA
. 32 , 67
1770  DA TA
69 , 84

3 2 , 3 2 . 3 2 , 3 2 , 1 4 3 . 1 2

7 9 . 7 6 . 7 9 , 8 2 , 3 2 , 8 3 .

D6

94

2180 DATA 3 2 . 3 2 , 3 2 , 3 2 , 1 4 3 , 3 2
. 32 , 67
2190 DATA 7 9 . 8 0 , 8 9 . 3 2 , 6 6 . 7 3 ,
84, 32

43

EA

2600 DATA 8 3 . 6 9 . 6 8 . 4 1 . 3 2 , 6 5 .
82. 69
2610 DATA 6 5 . 8 3 . 3 2 . 3 4 . 5 9 , 0 , 2
29, 35

CO

55

6D

CE

EF

EF

74

22

1780 DATA
, 129
1790 DATA
1 , 58 . 80
1800 DATA
3 . 170 , 74
1810 DATA
, 178. 181
1820 DATA
. 54, 41
1830 DATA
, 171 . 50
1840 DATA
161, 33
1850 DATA
54. 44

3 2 , 5 0 , 0 , 8 7 , 3 3 . 3 4 , 1

7 4 . 1 7 8 , 4 8 . 1 6 4 , 5 4 , 5

8 3 . 1 7 8 . 5 6 . 4 8 , 1 7 2 . 7

1 7 0 . 4 9 . 5 4 , 5 8 . 7 2 , 6 6

40 . 80 , 83 . . 173 , 50 . 53

5 8 , 7 6 . 6 6 . 1 7 8 . 8 0 . 8 3

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

4 4 , 1 , 1 5 8 , 5 1 . 4 8 , 5 7 .

39

57

10

85

24

8C

09

D5

2200 DATA 7 9 , 7 0 . 7 0 , 0 . 1 2 3 , 3 4 ,
84, 1
2210 DATA 1 4 3 . 0 , 1 6 3 . 3 4 . 9 4 . 1 ,
143, 32
2220 DATA 4 5 . 4 5 . 4 5 , 3 2 , 0 0 , 8 2 .
73 . 78
2230 DATA 8 4 . 3 2 , 8 2 . 6 9 . 7 7 . 6 5 .
73 , 78
2240 DATA 6 8 . 6 9 . 8 2 . 3 2 . 7 9 . 7 0 ,
32, 83
2250 DATA 6 7 , 8 2 . 6 9 . 6 9 , 7 8 , 3 2 .
45. 45
2260 DATA 4 5 , 0 , 1 6 9 . 3 4 , 1 0 4 . 1 ,
143. 0
2270 DATA 2 1 3 , 3 4 . 1 1 4 , 1 , 2 2 4 , 4
4 . 4 8 . 4 4

17

7?

CF

4E

86

96

C9

79

2620 DATA 1 7 4 . 1 . 1 5 3 . 3 4 . 8 3 . 7 2
, 79 , 87
2610 DATA 7 8 , 3 2 , 6 6 , 6 9 , 7 6 , 7 9 ,
87, 32
2640 DATA 3 3 . 3 4 . 5 8 . 2 2 4 . 4 4 . 4 9
, 54, 44
2650 DATA 4 9 . 5 4 , 5 8 , 1 5 3 . 1 9 9 , 4
0 , 49 . 52
2660 DATA 5 0 , 4 1 , 5 9 , 0 . 1 7 . 3 6 , 1
84, 1
2670 DATA 1 5 3 . 3 4 , 1 5 4 , 1 8 , 5 2 . 6
6 . 76 . 73
2660  DA TA  7 8 , 7 5 , 3 2 , 8 3 . 7 6 . 7 9 .
8 7 . 6 9
2690 DATA 8 2 , 3 2 . 3 4 . 1 6 3 . 5 1 . 5 7
. 41 , 34

3A 1860 DATA 7 6 , 6 6 . 4 4 . 7 2 , 6 6 , 4 4 . DC 2280 DATA 5 2 . 5 8 . 1 2 9 . 7 3 . 1 7 8 . 5 ES 2700 DATA 3 2 . 6 6 , 7 6 . 7 3 . 7 8 . 7 5 ,
54 . 52 2 , 164 , 50 32. 70

06 1870 DATA 1 7 2 , 7 3 , 1 7 0 . 7 4 , 5 8 , 1 49 2290 DATA 5 1 , 5 8 , 1 5 3 , 3 4 , 1 5 3 , 7 4E 2710 DATA 6 5 , 8 3 , 8 4 , 6 9 , 8 2 , 3 2 ,
3 0 . 7 4 . 5 8 6 . 73 , 78 34. 0

18 1880 DATA 3 2 . 3 2 . 3 2 , 3 2 , 3 2 . 3 2 , OD 2300 DATA 6 9 , 3 4 . 5 9 . 7 3 . 5 8 . 1 3 0 76 2720 DATA 7 0 , 3 6 , 1 9 4 , 1 , 2 2 4 , 4 4
32, 32 . 73 , 58 , 49 , 54

16 1890 DATA 3 2 , 3 2 . 3 2 , 3 2 , 1 2 , 3 2
.
.

C7 2310 DATA 1 5 3 , 3 4 , 7 6 , 7 3 , 7 8 , 6 9 C3 2730  DA TA  4 4 . 4 9 , 5 7 , 5 8 . 1 5 3 . 3 4
32. 32 . 32 . 50 , 155, 18

2C 1900 DATA 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 3C 2320 DATA 5 2 . 1 4 5 . 3 4 . 0 . 2 . 3 5 , 1 FA 2740 DATA 3 2 . 3 2 , 7 7 , 7 9 , 7 8 , 7 9 ,
3 2 . 3 2 24, 1 67, 72

47 1910 DA TA 3 2 , 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . D5 2330 DATA 2 2 4 . 4 4 . 4 9 . 5 4 . 4 4 , 4 9 CD 2750 DATA 8 2 , 7 9 , 7 7 , 6 9 . 3 2 , 3 2 ,
1 4 3 . 3 2 , 49 , 58 34, 163

Fl 1920 DATA 3 2 , 5 4 . 5 2 . 3 2 . 6 7 , 7 2 . 70 2340 DATA 1 5 3 . 1 9 9 , 4 0 . 4 9 . 5 2 , 4 90 2760 DATA 5 1 , 5 7 , 4 1 , 3 4 , 1 5 8 . 3 2
65. 82 1 . 59 , 34 , 3 2 . 3 2

78 1930 DATA 8 3 . 4 4 , 3 2 . 8 3 . 6 9 , 8 4 , 3C 2350 DATA 2 0 5 , 7 9 . 8 6 . 6 9 , 3 2 , 6 5 GA 2770 DATA 3 2 . 6 7 . 7 9 . 7 6 . 7 9 . 8 2 .
49 , 0 , 82. 79 32. 32

6C 1940 DATA 2 3 0 . 3 3 . 5 4 . 1 . 1 5 8 , 5 1 94 2360 DATA 8 5 , 7 8 , 6 8 . 3 2 . 7 0 . 8 2 . 78 2780 DATA 3 2 . 3 2 . 3 2 . 3 4 . 0 . 1 0 2 ,
. 48 . 56 69,6'9 36, 204

OE 1950 DATA 5 2 , 4 4 , 5 0 , 5 2 . 5 8 , 2 5 4 15 2370 DATA 7 6 , 8 9 . 3 2 . 8 4 . 7 9 . 3 2 , A8 2790 DATA 1 , 2 2 4 . 4 4 , 4 9 . 5 4 , 4 4 .
. 9 . 6 6 34. 59 50. 50

CF 1960  DA TA 5 8 . 1 5 8 . 5 1 , 4 8 , 5 5 . 5 0 CB 2380 DATA 0 . 5 2 , 3 5 , 1 3 4 , 1 . 1 5 3 , DO 2800 DATA 5 8 . 1 5 3 . 3 4 . 1 5 4 , 1 8 , 3
, 44 , 50 34. 83 2 , 3 2 . 3 2

CB 1970 DATA 5 2 , 4 4 . 6 6 . 1 7 6 . 4 9 . 5 0 EB 2390 DATA 6 9 . 6 9 . 3 2 . 3 2 . 0 4 . 7 2 . E5 2810 DATA 3 2 . 3 2 , 8 1 , 8 5 . 7 3 , 8 4 ,
. 56 , 58 69, 32 32. 32

7C 1980 DATA 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2 , 2E 2400 DATA 6 9 , 7 0 . 7 0 , 6 9 , 6 7 . 8 4 , 53 2820 DATA 3 2 . 3 2 , 3 2 , 3 4 , 0 , 1 4 2 .
32, 32 32, 79 36. 214

7A 1990  DA TA 3 2 , 3 2 . 3 2 , 3 2 , 3 2 . 3 2 , 58 241e DATA 7 0 . 3 2 , 8 4 , 7 2 . 6 9 , 3 2 , 50 2830 DATA 1 , 2 2 4 , 4 4 . 5 4 , 5 0 . 4 4 .
3 2 . 3 2 83. 80 49 . 53

25 2000 DATA 3 2 . 3 2 . 3 2 , 3 2 . 3 2 . 3 2 , 7C 2420 DATA 8 2 . 7 3 . 8 4 . 6 9 . 3 2 . 7 7 , 82 2840 DATA 5 8 . 1 5 3 . 3 4 . 1 5 3 , 2 1 3 ,
1 4 3 . 3 2 79, 86 3 4 , 5 9 . 5 8

00 2010 DATA 3 2 . 6 7 . 7 9 . 8 0 . 8 9 , 3 2 , EB 2430 DATA 7 3 . 7 8 , 7 1 . 3 2 , 7 9 , 0 6 , e6 2850 DATA 1 2 9 . 7 3 , 1 7 8 , 4 8 . 1 6 4 .
66, 73 69, 02 4 9 . 5 2 , 5 8

SA 2020 DATA 8 4 , 3 2 , 7 9 . 7 8 , 0 . 4 7 , 3 26 2440 DATA 3 4 , 5 9 , 0 , 1 0 2 , 3 5 . 1 4 4 FD 2860 DATA 1 5 3 , 3 4 . 1 9 2 . 3 4 . 5 9 . 5
4 . 6 4 . 1 , 224 8 . 1 3 0 , 5 8

OF 2030  DA TA 1 . 1 5 8 . 5 1 . 4 9 . 4 9 . 5 2 . 62 2450 DATA 4 4 , 4 9 , 5 4 . 4 4 . 4 9 , 5 0 , 11 2870 DATA 1 5 3 . 3 4 , 2 0 1 , 3 4 , 0 , 1 7
44. 76 50, 153 6 , 3 6 . 2 2 4

BO 2040 DATA 5 0 . 4 4 , 7 2 , 5 0 , 5 8 , 1 5 8 F9 2460 DATA 3 4 . 8 4 , 7 2 . 6 9 , 3 2 , 8 6 , SF 2880 DATA 1 , 1 2 9 , 7 3 , 1 7 8 , 4 9 , 5 4
65. 82 . 164 . 50

34
, 51 , 48
2050 DATA 5 5 , 5 0 . 4 4 , 5 1 , 5 1 , 4 4 . BO 2470 DATA 7 3 , 7 9 , 8 5 , 8 3 . 3 2 . 6 7 , OF 2890 DATA 5 1 . 5 8 . 2 2 4 , 4 4 , 5 4 , 5 0
76. 49 72, 65 . 44 . 73

A8 2060 DATA 5 8 , 1 5 8 , 5 1 . 4 8 , 5 5 . 5 0 6A 2480 DATA 8 2 . 6 5 . 6 7 . 8 4 . 6 9 , 8 2 . 52 2900  D A TA  5 8 , 1 5 3 . 3 4 , 1 9 4 . 3 4 , 1
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6 6 . 4 9 . 5 3 , 44 . 49 . 83 , 80
6D 2910 DATA 1 1 , 3 4 . 1 9 4 , 3 4 , 5 8 . 1 ? 13 3330 DATA 5 0 . 5 6 . 1 7 2 . 6 7 . 7 9 , 7 6 7E 3750 DATA 6 9 . 6 9 . 6 8 , 1 7 7 . 4 8 . 1 7

0 . 0 . 216 . 170 . 83 5 . 8 3 , 8 0
79 2920 DATA 3 6 . 2 3 4 . 1 . 2 2 4 . 4 4 , 5 4 A5 3340 DATA 8 0 , 6 9 , 6 9 . 6 8 . 4 4 . 8 8 , 37 3760 DATA 6 9 . 6 9 . 6 8 . 1 7 9 , 4 9 , 5 4

. 50 , 44 69. 44 . 1 6 7 . 8 3
08 2930 DATA 5 0 . 5 2 . 5 8 . 1 5 3 . 3 4 . 2 0 FC 3350 DATA 8 9 , 6 9 . 5 8 . 3 2 . 3 2 , 3 2 , C5 3770 DATA 8 0 , 6 9 , 6 9 . 6 8 . 1 7 8 , 8 3

2 . 34 , 59 32. 32 , 8 0 . 6 9
DA 2940 DATA 5 8 , 1 2 9 , 7 3 . 1 7 8 , 4 8 . 1 DA 3360 DATA 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 74 3780 DATA 6 9 , 6 8 . 1 7 0 , 4 9 . 5 8 . 1 3

64 . 49 . 52 32. 32 7 . 5 5 . 5 0
98 2950 DATA 5 8 . 1 5 3 , 3 4 , 1 9 2 . 3 4 , 5 77 3370 DATA 3 2 , 3 2 . 3 2 . 3 2 . 3 2 , 1 4 3 E9 3790 DATA 4 8 . 5 8 . 2 1 3 . 5 5 , 5 0 , 4 E

9 . 58 . 130 , 32 , 32 , 58 , 32
35 2960 DATA 5 8 . 1 5 3 . 3 4 . 2 0 3 , 1 4 5 , A3 3380 DATA 7 6 , 7 9 . 7 9 . 8 0 . 0 , 7 9 , 3 B9 3800 DATA 3 2 . 3 2 . 1 4 2 . 3 2 . 3 2 . 8 2

34 , 0 . 248 8 , 108 , 76 . 79
OP 2970 DATA 3 6 . 2 4 4 , 1 . 2 2 4 , 4 4 . 5 4

. 53 , 44
12 3390 DATA 2 . 2 5 4 . 9 . 6 5 . 4 4 . 8 8 , 6

7 , 44
7? 3 E

1
1 0  
D
A
T
A

188, 2
8 7 . 6 9 . 8 2 . 0 , 1 4 6 . 3 9 ,

09 2980 DATA 4 9 . 5 4 . 5 8 . 1 5 3 . 1 9 9 . 4
0 , 49 , 52

F7 3400 DATA 8 9 . 6 7 , 5 8 . 2 2 4 . 4 4 , 5 5
. 4 8 . 4 4

6A 3820 DATA
7 . 1 7 6 , 8 8

139 . 88 , 67 . . 279 . 52 , 5
7E 2990 DATA 4 1 . 3 4 . 2 8 , 2 1 1 . 8 0 . 6 9 OE 3410 DATA 5 0 . 5 0 . 4 4 . 3 4 . 2 8 , 3 2 . 53 3830 DATA 6 7 , 1 7 7 . 5 3 . 5 0 , 1 3 7 . 5

. 69 , 68 32, 32 4 . 4 9 , 4 8
CB 3000 DATA 5 8 . 3 2 , 3 2 . 3 2 , 4 8 . 3 4 ,

0 . 19
BB 3420 DATA 3 4 , 5 8 , 2 2 4 . 4 4 . 5 4 . 5 7

. 4 4 . 5 0
5A 3840 DATA

, 8 3 . 8 0
0 , 2 0 6 . 3 9 . 1 9 8 . 2 . 1 3 9

65 3010 DATA 3
7
,
2 5 4 . 1 , 2
2 4 . 4 4 , 5
4

, 53 , 44
29 3430 DATA 5 0 , 5 8 . 1 5 3 , 8 8 , 6 7 , 0 .

109. 38
49 3850 DATA

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

CC 3020 DATA 5 0 . 4 8 , 5 8 . 1 5 3 . 3 4 , 1 9 07 344e DATA 1 1 8 . 2 . 2 2 4 . 4 4 . 5 5 , 5 3 ES 3860 DATA 6 9 . 6 9 , 6 8 . 1 7 8 . 4 9 . 5 3
5 , 204 , 201 , 4 4 , 5 0 . 58 . 213

31 3030 DATA 1 9 5 , 2 0 3 . 1 9 7 , 1 9 6 . 3 2 21 3450 DATA 5 0 . 4 4 , 3 4 . 3 2 . 3 2 . 3 2 , C4 3870 DATA 139. 83. 430. 69, 69. 68
. 193 , 212 , 58 34, 58 , 177 , 49

A6 3040 DATA 3 4
,
0 . 4 9 . 3 7 ,
8 . 2 , 2 2 4

•44
Fl 3460 DATA 2 2 4 , 4 4 . 5 5 . 5 3 , 4 4 . 5 0,50,58

08 3880 DATA
, 178 . 83

1 6 7 , 8 3 . 8 0 , 6 9 , 6 9 , 6 8

7A 3050 DATA 5 4 . 5 1 , 4 4 . 5 0 . 5 0 . 5 8 , 77 3470 DATA 1 5 3 . 8 9 , 6 7 , 0 . 1 6 1 . 3 8 80 3890 DATA 8 0 . 6 9 . 6 9 . 6 8 . 1 7 1 . 4 9
153. 34 , 128 . 2 , 58 . 32

5A 3060 DATA 2 1 6 , 4 4 . 2 1 7 , 3 2 . 3 2 . 6 AA 3480 DATA 1 5 8 , 5 2 , 5 5 , 5 2 . 4 8 . 5 0 97 3900 DATA 3 2 , 3 2 . 3 2 , 1 4 3 , 3 2 , 3 2
1 , 32 , 32 . 58 , 254 . 70 . 65

IC 3070 DATA 3
2 , 4 5 . 4 4
,
3 2 . 3 2 . 4
5 ,

77 N o e  DATA 9 . 6 5 . 4 4 , 8 8 , 5 8 . 8 8 . 8 94 3910 DATA 8 3 , 8 4 . 6 9 . 8 2 . 0 . 2 2 8 .
34 , 0 0 . 178 39, 208

D5 3080 DATA 1 1 2 , 3 7 . 1 8 . 2 , 2 2 4 . 4 4 82 3500 DATA 5 0 . 5 3 , 5 4 . 1 7 2 , 8 8 . 1 7 F2 3920 DATA 2 . 1 3 9 , 8 3 , 8 0 . 6 9 . 6 9 .
. 54. 51 0 . 6 5 . 5 8 68. 178

4E 3090 DATA 4 4 , 5 0 , 5 1 , 5 8 . 1 5 3 , 3 4 CO 3510 DATA 1 5 8 , 5 3 . 5 5 , 5 2 , 5 0 , 5 5 17 3930 DATA 4 9 . 5 4 . 1 6 7 . 8 3 , 8 0 , 6 9
. 208. 201 . 58 , 254 . 69 , 68

15 3100 DATA 2 1 6 . 3 2 . 3 2 . 6 1 . 3 2 . 3 2 70 3520 DATA 9 . 6 5 . 4 4 . 8 8 , 5 8 . 8 9 , 8 OE 3940 DATA 1 7 8 . 4 8 . 0 . 9 . 4 0 , 2 1 8 ,
. 32 , 45 0 , 178 2 , 224

24 3110 DATA 4 4 , 3 2 . 3 2 , 4 5 . 3 4 , 5 8 , 98 3530 DATA 5 0 . 5 3 . 5 4 . 1 7 2 . 8 8 , 1 7 6D 3950 DATA 4 4 . 5 5 . 5 1 , 4 4 . 4 9 , 5 4 ,
151, 50 0 . 6 5 . 0 4 4 . 3 4

C6 3120 DATA 5 3 . 5 4 , 5 2 . 4 4 . 1 9 4 . 4 0 BE 3540 DATA 2 2 5 , 3 8 . 1 3 8 . 2 , 2 2 4 , 4 03 3960 DATA 3 2 , 3 2 , 3 4 . 5 8 . 2 2 4 , 4 4
' 50 . 53 4 . 5 5 , 4 8 . 55 . 50

C7 3130 DATA 5 4 . 5 2 . 4 1 . 1 7 6 . 4 9 . 5 8 93 3550 DATA 4 4 . 5 0 , 5 1 , 4 4 , 3 4 . 3 2 , CE 3970 DATA 4 4 , 4 9 , 5 4 , 5 8 , 1 5 3 . 8 3
, 32 , 143 32. 32 , 80 , 69

9C 3140 DATA 3 2 , 3 2 . 6 6 . 6 5 . 8 3 , 4 6 , 9C 3560 DATA 3 4 . 5 8 , 2 2 4 , 4 4 , 5 4 . 5 7 57 3980 DATA 6 9 . 6 8 . 5 8 , 1 3 7 . 5 4 , 4 9
32 , 73 , 44 , 50 , 48 , 0

40 3150 DATA 7 8 . 8 4 . 4 6 , 3 2 , 7 9 . 7 D.  4 87 357e DATA 5 1 , 5 8 , 1 5 3 . 8 8 , 8 0 , 5 9 77 3990 DATA 3 6 , 4 0 . 2 2 8 . 2 . 1 3 9 , 8 9
0, 118 . 32 . 32 . 67 , 179

60 3160 DATA 3 7 , 2 8 . 2 . 1 4 3 . 0 . 1 3 2 , 36 359e DATA 3 2 . 3 2 . 3 2 , 3 2 . 3 2 . 3 2 , 1B 4000 DATA 4 9 . 5 7 . 1 3 7 , 5 4 . 4 9 . 4 8
37, 38 32, 32 . 58 . 213

63 3170 DATA 2 . 1 4 3 , 3 2 . 4 5 . 4 5 , 4 5 . CB 3590 DATA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , AZ 4010 DATA 1 3 9 , 8 9 . 6 7 . 1 7 7 . 4 9 . 5
32. 45 32, 32 7 , 1 3 7 , 5 5

SF 3180 DATA 4 5 , 4 5 . 0 . 1 3 8 . 3 7 , 4 8 . 46 3600 DATA 3 2 , 3 2 . 3 2 . 1 4 3 . 3 2 , 3 2 19 4020 DATA 5 7 . 4 8 . 0 . 6 3 . 4 0 . 2 3 8 ,2 . 143 ,80,812 2, 139
4F 3190 DATA 0 . 2 0 5 . 3 7 . 5 8 , 2 , 6 7 . 7 96 3610 DATA 7 3 , 7 8 , 8 4 . 3 2 , 8 0 , 7 9 , 35 4030 DATA 8 8 , 6 7 . 1 7 9 . 4 9 . 5 4 . 1 3

9 , 76 83 . 0 7 , 5 4 , 4 9
65 3200 DATA 1 7 8 . 4 8 , 5 8 , . 8 3 , 8 0 . 6 9 2B 3620 DATA 1 2 . 3 9 . 1 4 8 . 2 . 2 2 4 , 4 4 2D 4040 DATA 4 8 . 5 8 , 2 1 3 . 1 3 9 , 8 8 , 6

. 69 . 68 , 5 5 . 5 3 7 . 1 7 7 , 5 0
C4 3210 DATA 1 7 8 . 4 8 . 5 8 . 8 8 , 6 9 , 1 7 98 3630 DATA 4 4 . 5 0 . 5 1 , 4 4 , 3 4 . 3 2 . FE 4050 DATA 5 7 . 1 3 7 , 5 5 , 5 5 , 4 8 . 0 .

8 . 5 2 . 5 3 32 . 32 135, 40
AD 322e DATA 5 8 , 8 9 , 6 9 , 1 7 8 , 5 0 . 5 0 D3 3640 DATA 3 4 , 5 8 , 2 2 4 . 4 4 . 5 5 , 5 2 AZ 4060 DATA 2 4 8 . 2 . 6 7 , 7 9 . 7 6 , 1 7 8

. 58 . 88 , 44 , 50 , 49 , 58
01 3230 DATA 8 0 . 1 7 8 . 4 8 , 5 8 , 8 9 , 8 0 96 3650 DATA 5 1 . 5 8 . 1 5 3 . 8 9 , 8 0 . 5 8 F5 4070 DATA 1 3 7 . 5 4 . 4 9 . 4 9 , 5 8 . 3 2

. 178, 48 , 88 . 69 , 32 , 32
9B 3240 DATA 5 8 . 2 5 4 . 2 , 4 9 . 5 8 , 3 2 , 113 3660 DATA 1 7 8 . 5 0 . 5 3 . 5 3 . 5 8 , 8 9 88 4080 DATA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,

32, 32 , 69 , 178 32, 32
BI 3250 DATA 3 2 . 3 2 . 3 2 , 3 2 , 3 2 . 3 2 . DB 3670 DATA 8 8 . 6 9 . 0 . 3 9 . 3 9 , 1 5 8 , 86 4090 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 ,

2 , 139 22, 32
CD 3260 DATA 3 2 , 3 2 . 3 2 . 3 2 . 1 4 3 . 3 2 95 3680 DATA 8 9 , 6 7 . 1 7 9 , 4 9 , 5 4 . 1 3 CB 4100 DATA 3 2 . 3 2 , 3 2 , 3 2 . 3 2 . 3 2 ,

. 32 . 73 7 . 5 4 . 4 9 32, 32
56 3270 DATA 7 8 . 7 3 , 8 4 , 0 . 2 1 1 . 3 7 . 5B 3690 DATA 4 8 , 5 8 . 2 1 3 . 1 3 9 , 8 9 , 6 11 4110 DATA 3 2 , 3 2 . 3 2 . 3 2 . 3 2 . 3 2 ,

68. 2 7 . 1 7 7 , 4 9 32, 32
3C 3280 DATA 1 4 3 , 0 , 2 2 5 . 3 7 . 7 8 . 2 , OE 3700 DATA 5 4 . 1 3 7 . 5 5 , 5 2 , 4 8 . 0 , DF 4120 DATA 2 2 , 3 2 . 3 2 , 3 2 , 3 2 , 1 2 .

143, 32 66. 39 3 2 .
1
2

78 3290 DATA 4 5 , 4 5 . 4 5 . 3 2 . 4 5 . 4 5 , A l 3710 DATA 1 6 8 . 2 . 1 3 9 . 8 8 . 6 7 , 1 7 97 4230 DATA 1 4
3 .
3 2
,
3 2
. 7
7
.
7 9
.
7
8

45, 0 9 . 4 9 , 5 4 , 79 , 67
D9 3300 DATA 2 3 1 . 3 7 . 8 8 . 2 . 1 4 3 . 0 , 38 3720 DATA 1 3 7 . 5 4 . 4 9 . 4 8 , 5 8 . 2 1 53 4140 DATA -

38, 38 3 . 1 3 9 . 8 8 55, 40
C6 3310 DATA 9 8 . 2 , 1 5 3 . 3 4 , 1 5 8 . 3 4 7D 3730 DATA 6 7 . 1 7 7 . 5 0 . 5 7 . 1 3 7 , 5 AD 415e DATA

. 59. 58 5 , 4 8 , 4 8 51 , 57
BE 3320 DATA 1 5 8 , 5 3 . 5 5 . 5 1 . 5 2 . 5 2 C7 3740 DATA 0 . 1 2 5 . 3 9 . 1 7 8 . 2 . 1 3 9 TE 41A0 DATA 1 7 6 . • 6 . 6

7
. :
7
7 ,
5
'
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C128 PR O G R AM

FE

20

2F

35

83

49

22

09

EC

3E

AD

2C

0 , 1 3
- 7
, 5 4
4170 DATA
3, 67
4
1
9
0  
D
A
T
A  
7
6
,
1
7
8
.
4
8
.
5
6
.
1

7 . 5 4 , 4 9
4190 DATA 4 8 . 5 8 , 3 2 . 3 2 , 3 2 . 3 2 .
32, 32
4200 DATA 3 2 , 3 2 , 3 2 , 3 2 . 3 2 . 3 2
32, 32
4210 DATA 3 2 . 3 2 , 3 2 , 3 2 . 3 2 . 3 2 .
32. 32
4220 DATA 3 2 . 3 2 . 3 2 . 3 2 . 1 2 , 3 Z,
32. 32
4230 DATA 3 2 . 3 2 . 3 2 . 3 2 , 3 2 , 3 2 ,
32, 32
4240 DATA 3 2 , 3 2 . 1 2 , 3 2 . 3 2 . 1 4 3
. 3 2 . 3 '
4250 DATA 6 7 . 7 9 . 7 6 .
7
9 . 8 2 , 0 , "
51, 40
4260 DATA 2 2 . 3 . 1 3 9 . 8 9 , 6 7 , 1 7 9
. 177, 50
4270 DATA 5 0 , 1 7 6 , 8 C , 6 7 , 1
7
9 , 4
9 . 54 . 176
42B.7 DATA B 8 . 6 7 , 1 7 7 . 5 0 , 5 7 . 1 ?
7 , 5 4 , 4 94290 DATA 4e.e.5e,4.32.3,2
4 . 2

50

3C

37

22

63

7A

50

DO

53

90

E6

37

57

5D

. 0 , 82
210 DATA 2 8 , 3 0 . 0 . 1 5 3 . 3 4 , 8 3 . 6
5 , 86
220 DATA 7 3 . 7 8 , 7 1 . 3 2 . 4 6 , 4 6 , 4
6 . 34
230 DATA 0 . 1 3 8 . 2 8 , 4 0 , 0 , 2 5 4 , 2
, 49
240 DATA 5 3 , 5 8 , 1 5 8 . 5 4 , 5 3 , 5 2 .
54 . 54
250 DATA 4 4 . 4 9 , 4 4 , 7 9 , 8 5 , 8 4 , 4
4 , 48
260 DATA 5 8 . 1 5 8 , 5 4 , 5 3 , 5 2 . 5 4 .
57. 44
270 DATA 5 6 , 4 4 , 4 9 , 5 6 , 5 6 , 4 4 , 5
0 . 56
280 DATA 5 8 , 1 5 1 . 4 9 , 5 7 , 5 6 , 4 4 .
48 , 48
290 DATA 5 8 , 1 5 1 . 4 9 , 5 7 , 5 7 , 4 4 ,
48 , 48
300 DATA 0 , 1 8 6 , 2 8 , 5 0 , 0 , 1 5 1 . 5
0 . 53
310 DATA 4 8 , 4 4 , 4 8 , 5 1 3 , 1 5 1 , 5 0 .
53 . 49
320 DATA 4 4 , 5 0 , 5 0 , 5 2 . 5 8 . 1 5 8 .
54 . 53
330 DATA 5 2 . 5 7 . 5 4 . 4 4 . 5 0 . 5 3 , 4
8 . 44
340 DATA 5 0 . 5 0 . 5 2 , 4 4 . 5 0 . 5 1 , 5

D5

58

99

BC

39

88

14

7E

E9

D6

OF

91

94

134

. 72 , 232
640 DATA 1 3 6 . 1 6 , 2 4 9 , 1 6 9 . 6 2 . 1
4 1 . 0 . 2 5 5
650 DATA 1 6 9 . 0 . 1 4 1 . 1 4 . 2 3 4 . 1 7
3 , 2 5 . 2 1 2
660 DATA 2 0 1 . 2 5 5 . 2 0 8 , 5 1 . 1 7 3 .
26 . 212 . 201
670 DATA 2 5 5 . 2 0 8 , 4 4 , 1 7 3 , 0 , 2 2
0 , 1 6 , 7
680 DATA 4 1 . 1 2 7 . 9 . 6 4 , 7 6 , 2 4 4 ,
224. 9
690 DATA 1 2 8 , 4 1 , 1 9 1 . 1 4 1 . 0 . 2 2
0 , 1 7 3 . 2 5
700 DATA 2 1 2 , 2 0 1 . 2 5 5 . 2 0 8 . 1 8 .
173 . 26 , 212
710 DATA 2 0 1 , 2 5 5 , 2 0 8 , 1 1 . 1 6 9 .
1 , 141 . 14
720 DATA 2 3 4 . 1 4 1 . 1 6 . 2 3 4 . 1 4 1 ,
15 , 234 , 169
730 DATA 2 8 . 3 2 , 1 5 , 2 2 4 , 4 1 , 2 2 4
, 141 , 7
740 DATA 2 3 4 , 1 6 9 , 0 . 1 4 1 . 6 . 2 3 4
, 169 . 20
750 DATA 3 2 . 1 5 , 2 2 4 , 1 4 1 . 5 , 2 3 4
. 169. 21
760 DATA 3 2 , 1 5 . 2 2 4 , 1 4 1 , 4 , 2 3 4
, 169 . 12
770 DATA 3 2 , 1 5 , 2 2 4 , 1 4 1 . 2 4 , 2 3

76 4300 DATA 4 9 . 5 3 , 5 8 . 1 5 8 , 5 1 , 4 0 1, 58 4 , 1 6 9 . 1 3
, 55 . 50 31 350 DATA 1 5 3 , 3 4 , 1 7 , 7 9 , 7 5 , 3 4 . 3D 780 DATA 3 2 . 1 5 , 2 2 4 , 1 4 1 , 2 3 , 2 3

F6 4310 DATA 4 4 , 5 4 , 4 4 , 5 0 , 5 3 . 5 8 . 58 , 128 4 . 1 6 9 , 0
158. 51 FB 360 DATA 0 , 0 , 0 , 6 7 , 7 2 . 6 9 . 6 9 . 8 2F 790 DATA 1 4 1 . 7 3 . 2 3 4 , 1 4 1 , 1 3 , 2

80 4320 DATA 4 8 . 5 5 . 5 0 , 4 4 . 5 0 . 4 8 , 3 34 , 173 . 11
44 . 56 OA 370 DATA 6 9 , 5 6 , 4 8 . 0 , 0 , 0 . 0 . 0 36 800 DATA 2 3 4 . 1 4 1 . 1 2 , 2 3 4 . 1 7 1 ,

90 4330 DATA 5 8 , 1 5 1 . 5 0 . 5 4 , 4 8 . 5 5 OB 380 DATA 0 , 0 . 0 , 0 , 0 . 0 . 0 . 7 6 25 . 212 , 141
, 44 , 56 AF 390 DATA 9 8 . 2 2 4 , 1 4 1 , 0 , 2 1 4 . 4 4 DD 810 DATA 2 0 , 2 3 4 . 1 7 3 , 2 6 , 2 1 2 , 1

C7 4340 DATA 5 8 , 2 3 2 , 5 8 . 3 2 . 3 2 . 3 2 . 0 . 214 4 1 , 2 1 , 2 3 4
, 32 . 32 83 400 DATA 1 6 . 2 5 1 . 1 4 2 . 1 . 2 1 4 , 9 6 c2 820 DATA 1 6 9 . 6 . 3 2 . 1 5 , 2 2 4 , 1 4 1

32 4350 DATA 3 2 , 1 4 3 , 3 2 , 3 2 , 8 1 , 8 5 . 141 , 0 , 22 , 234
, 73 . 84 63 41e DATA 2 1 4 . 4 4 . 0 . 2 1 4 , 1 6 . 2 5 1 71 830 DATA 1 6 9 , 2 6 . 3 2 . 1 5 , 2 2 4 , 7 2

7A 4360 DATA 0 . 7 5 . 4 1 , 4 2 , 3 , 1 5 3 , 1 , 41 . 15
99. 40 4C

, 173. 1
420 DATA 2 1 4  9 6 , 3 2 . 4 5 . 2 2 4 , 1 5 7C 840 DATA 1 4 1 . 9 2 . 2 3 4 . 1 6 5 . 2 4 1 .

24 4370 DATA 4 9 , 5 2 , 5 0 , 4 1 . 3 4 . 1 5 8 2 . 170 . 169 10 . 10 . 10
. 84 . 72 6C 430 DATA 3 1 , 7 6 , 3 , 2 2 4 , 3 2 , 4 5 . 2 3C 850 DATA 1 0 . 1 3 , 9 2 , 2 3 4 , 1 7 0 , 1 6

BB 4380 DATA 6 5 , 7 8 . 7 5 . 8 3 . 1 7 . 1 7 . 24. 169 9 , 2 6 , 3 2
34 , 58 BC 440 DATA 3 1 . 7 6 . 1 5 . 2 2 4 . 7 2 , 1 6 9 26 860 DATA 3 . 2 2 4 , 1 6 9 , 2 5 , 3 2 , 1 5 ,

E3 4390 DATA 1 2 8 , 0 . 0 . 0 , 18 . 32 224, 72
20 450 DATA 3 . 2 2 4 . 1 0 4 , 1 7 0 , 1 6 9 , 1 BB 870 DATA 1 7 4 , 8 , 2 3 4 , 1 6 . 8 . 4 1 , 1

9 . 7 6 . 3 91, 170
PROGRAM:ENTER64/INTER 12 460 DATA 2 2 4 , 1 7 3 , 1 0 4 , 2 3 4 . 1 4 1 45 880 DATA 1 6 9 , 2 5 . 3 2 . 3 . 2 2 4 . 3 2 ,

EF le IFFEEK(43)-e1ANDpEEK(44)-41GOT030 45
. 92 . 234 . 173
470 DATA 1 0 5 , 2 3 4 , 1 4 1 , 9 3 , 2 3 4 .
14 , 92 . 234

Al
69. 226
890 DATA 1 7 3 . 1 9 . 2 3 4 . 2 4 0 , 1 4 . 1
69 , 0 , 141

41 20 PRI NT"YOU DI D NOT ENTER T F4 480 DATA 4 6 , 9 3 , 2 3 4 . 1 7 3 , 9 2 . 2 3 OF 900 DATA 1 3 . 2 3 4 , 1 7 3 , 1 1 , 2 3 4 . 1
HE POKES CORRECTLY ! " : E ND 4 . 1 7 4 , 9 3 4 1 . 1 2 . 2 3 4

DC 30 1
1
4 1 :
T • .
0

7A 490 DATA 2 3 4 . 9 6 . 1 7 3 . 1 0 9 . 2 3 4 . 3B 910 DATA 7 6 , 1 8 5 . 2 2 5 . 1 7 3 . 1 1 . 2
DO 40 FO RI 7 1 6 9 T0 9 9 0 3 : P NI NT" [ UF 141 . 92 , 234 34 , 240 . 16

)POKING A T: " I I RE A DA . TT+ A * M D1 500 DATA 1 7 3 , 1 1 0 . 2 3 4 . 1 4 1 . 9 3 . FC 920 DATA 206 . 12 , 234 . 2013 . 11 . 1
34 50 M-M-1-1: IFM>10THENM-1 234 . 76 . 76 7 3 , 1 3 . 2 3 4
5E 60 I FT>32000THENTmT-32000 BA 510 DATA 2 2 4 , 1 2 0 , 2 1 6 . 1 4 1 , 8 , 2 4A 930 DATA 7 3 . 2 5 5 . 1 4 1 , 1 3 . 2 3 4 . 7
CF 70 POKE: , A: NEXT 34 . 41 . 15 6 . 1 5 5 . 2 2 5
69 80 I FT1 1 0 4 6 G 0 T0 1 0 0 43 520 DATA 1 4 1 . 1 1 , 2 3 4 , 1 6 9 , 1 , 1 4 78 940 DATA 3 2 , 3 3 . 2 2 8 . 3 2 , 5 1 , 2 2 9
36 90 PRI NT"ERROR:  CHECK DATA S 1 , 92 , 234 . 32 , 244

TATEMENTS t u : E ND 53 530 DATA 2 2 4 , 2 5 5 . 2 4 0 . 2 6 . 1 4 2 , AB 950 DATA 2 3 2 . 1 6 9 , 0 , 1 4 1 . 1 0 0 . 2
4D 100 P R I N T

-
S A V I N G  
I N T E R
1 2 6
-
. P

9 . 234 , 142 3 4 , 3 2 , 9
0KE43. 1, POKE44. 28: P0KE45. 177 5C 540 DATA 1 0 4 , 2 3 4 . 1 6 9 , 0 . 1 4 1 . 1 5D 960 DATA 2 3 1 , 3 2 , 7 . 2 2 6 , 2 0 1 . 0 ,
;POKE46.38 05. 234 . 141 240. 189

C6 110 SAVE"I NTER126". 13. 1 D9 550 DATA 9 2 , 2 3 4 , 1 4 , 1 0 4 , 2 3 4 . 4 DE 970 DATA 1 7 0 . 2 0 2 . 1 4 2 , 1 9 . 2 3 4 ,
D1 120 P O K E 4 4 . 8 : N E W

,
E N D

6 . 1 0 5 . 2 3 4 141 , 100 . 234
63 130 DATA 1 1 . 2 8 . 1 0 . 0 . 7 9 . 8 5 . 8 4 35 560 DATA 1 4 , 1 0 4 , 2 3 4 , 4 6 , 1 0 5 . 2 04 980 DATA 3 2 . 9 , 2 3 1 . 8 8 . 1 0 4 . 1 7 0

, 178 34 . 192 . 255 , 169 . 25
48 140 DATA 5 6 , 0 , 6 4 , 2 8 , 2 0 , 0 , 1 5 3 13 570 DATA 2 4 0 . 3 2 . 1 4 0 . 1 0 , 2 3 4 . 1 EE 990 DATA 3 2 . 3 . 2 2 4 , 1 0 4 , 1 7 0 . 1 6

.34 4 0 . 1 0 9 , 2 3 4 9 . 2 6 . 3 2
F3 150 DATA 8 0 . 7 9 . 7 5 . 7 3 . 7 8 . 7 1 . 3 35 580 DATA 1 6 9 , 0 , 1 4 1 , 1 1 0 , 2 3 4 , 1 BF 1000 DATA 3 . 2 2 4 , 1 6 2 . 3 . 1 0 4 , 1 4

2. 46 41 , 92 , 234 9 . 2 5 0 , 2 0 2
7F 160 DATA 4 6 . 4 6 , 3 4 , 5 1 3 . 2 5 4 , 2 . 4 9F 590 DATA 1 4 . 1 0 9 . 2 3 4 . 4 6 , 1 1 0 . 2 BB 1010 DATA 1 6 , 2 5 0 . 1 0 4 . 1 4 1 , 0 , 2

8 , 56 34 . 14 . 109 5 5 , 1 6 9 . 0
14 170 DATA 1 2 9 . 7 3 , 1 7 8 , 4 8 . 1 6 4 . 50.53.50 21 600 DATA 2 3 4 . 4 6 , 1 1 0 . 2 3 4 , 1 4 , 1

0 9 , 2 3 4 , 4 6
OD 1020 DATA 1 3 3 . 2 0 8 , 1 3 3 , 2 0 9 . 1 7

3 . 1 9 . 2 3 4 . 1 7 4
82 180 DATA 5 6 . 5 8 . 1 5 1 . 5 3 , 5 5 , 5 1 . 78 610 DATA 1 1 0 , 2 3 4 , 1 7 3 . 9 2 , 2 3 4 , A6 1030 DATA 9 , 2 3 4 . 1 7 2 , 1 0 . 2 3 4 , 9

52. 52 208 , 5 , 169 6 . 1 7 3 . 1 4
73 190 DATA 1 7 0 , 7 3 . 4 4 , 1 9 4 . 4 0 . 5 5 F7 620 DATA 1 9 2 . 1 4 1 . 7 6 . 2 3 4 , 1 7 3 , I A 1040 DATA 2 3 4 . 2 0 8 , 3 7 . 1 7 3 . 1 . 2

, 51 . 55 0 , 255 , 72 20 , 41 . 1
3C 200 DATA 5 4 . 1 7 0 . 7 3 . 4 1 . 5 8 . 1 3 0 83 630 DATA 1 6 0 . 3 , 1 6 2 , 0 . 1 6 1 , 2 5 0 3A I n o  DATA 2 4 0 . 2 7 . 1 7 3 , 1 . 2 2 0 , 4
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INC VAT

AMIGA A 5 0 0
+ FREE C220 SOFTWARE

INCLUD(Na- •  PURPLE SATURN •  HOSTAGES
•  INTERNATIONAL SOCCER •  WINTER OLYMPIAD
• •SPITTING IMAGE •  STARGOOSE •  BACKLASH
•  QUADRALIEN •  ELIMINATOR
•  FANTASTICK F3 JOYSTICK
•  TV MODULATOR

AMIGA A5001
PHILIPS 8 8 3 3
AMIGA B20001
PHILIPS 8 8 3 3
INC ACCESSORIES

A500 HARDWARE
A500 -i- TV MOD £ 3 6 9
A500 + E200 GAMES E 3 9 9
A500 + 1084(S) HIGH
RES COLOUR 1AONT £ 6 9 9
A500 + imb DRIVE E 4 4 9

AMIGA EXTERNAL
DRIVES

Cumin' Cax 354E E 9 9
AF880  £ 1 9
FiF302C
Supra 20mb Hislisk  £ 4 9 9
*  All drives lmb + s w i t c h *

AMIGA ACCESSORIES
4501-512k RAM £ 1 2 9
TV Modulator £ 2 4 . 9 5
Mouse Mat C a l l
Amiga dust-cover C a l l
3i 135
-
rpt 
0 8 /
1 3
D   
C
e
l
l

COMMODORE C64
C64 Hollywood t i n
C64 Entertainment  £ 1 9 9
15410151014 drive £ 1 6 9
1581 34)800K C64 drive £ 1 2 1
Oceanic 5IC64 drive M t

m i c r o
0 2 0 2 813176

£389mc

E599inc

£1199
A2000 HARDWARE

A2000 — lmb RAM  t  999
A2000 — 1084151 monitor
+ bridge 8D +- 20mb Hidiak  E 1 5 9 9
A2000 — 1084(s) £ 1 1 9 9
20mb hard disk £ 2 9 9
XT bridge BD £ 2 9 9

A500/A2000
MONITORS

1084(e) High res mortit  E 2 4 9
Philip, CM8833 High res £ 2 2 9lgol CM-colour   C a l l
1900 C64 - Mono  £ 1 2 9

PRINTERS

Star LC10 1PI 130CDS E 1 9 5
Star IC10 Colour £249
Star LC24-10 (24 din) E349
Citizen 1200 £ 1 1 9
Commodore PAP51230 £ 1 1 9
Panasonic KXP1124 (24 p4n) £ 2 7 9
Panasonic XXP1081 £ 1 4 9
Epson LX800  £ 1 9 9
Epson LC/500
Epson FX850
Epson FX1050 1 3 1 9

2116
E342

Epson EX800
Epson EX1000  1 4 2 4 6 2 7

ALL PRICES INCLUDE VAT

CREDIT CARD MAIL ORDER
AND EXPORT HOTLINE
lir 0202 813176

OPEN MON-SAT 9am-5.30pm

IN
MOUSE WORKBENCH
UTILITIES MANUALS
BASIC TUTORIAL
TV MODULATOR
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AMIGA
HARDWARE & SOFTWARE

SPECIALISTS

1
7
7  
6  
F
O
R
E
S
T  
C
L
O
S
E
,  
E
B
B
L
A
K
E  
I
N
D  
E
S
T
.

VERWOOD, DORSET

AMIGA A500
FREE DELIVERY

AMIGA B20001
PHILIPS 8 8 3 3  INCLUDING:-
MOUSE • WORKBENCH • BASIC UTILITIES
MANUALS • XT BRIDGE BOARD
• 20Mb HARD DISC

AMIGA B2000
INCLUDING:- MOUSE • WORKBENCH
• BASIC UTILITIES•  MANUALS

COLOUR PRINTERS
Citizen 11040 E 4 0 5
Epson EX1000 E 6 2 9
Hewlett Packard Pain

Jet E 8 2 6
NECP6+ E S N
NECP7+  E 7 1 9
Star ILC10   E 2 2 9
Xerox 4020  E 1 0 9 9

LASERS
Citizen overture
HP Lasertet II

£1299
E2099

BUSINESS S'WARE
Sale C

AEGIS Sonix £ 3 9
Animated Images 3D £ 9 9
City Desk   t a i l
Deluxe Video -  t a g
Deluxe Music £ 4 9
Deluxe Paint  £ 4 0
Digiview Gold 1 1 1 9
Home Accounts   E 1 9
Mallshot Plus  E 3 9
Maxiplan A500  t i e
Music Studio   £ 2 3
Organiser II   £ 4 9
Page Setter  . . . .  £99
Page Flipper Plus   . . . .  £24
Photon Paint    £ 4 9
Photon Video S l o g

E 3
0
5
+
v A
T

C1599inc

To, First Micro, 6 Forest Cie**, Ebbleke Ind Est. Verarood, Dore
wish to order

E999
Professional Page  £ 1 7 5
Pro Writer 2   R i n g
Publisher Plus  t e a
Sculpt 3-0 Animal. £ 1 0 2
Sculpt 3-0  £ 4 3
Superbase II   £ 5 9
Superbase Personal   C a a
Super base Prof esSiOnal £ 1 4 9
TV Show/Text E 7 9
Word Perfect 42.  £ 1 6 9
Works   E 1 9
Zumatonts  £ 2 5

UK TOP 19 GAMES

No Salo t
1 Falcon 19.99
2 Sword of Soden 1 9 . 9 9
3 Dragon Master  1 9 . 9 9
4 Gales Dragon's Domain 1 9 . 9 9
5 TV Sports Football  1 9 . 9 9
6 Dragon Lair 1 9 9 9
7 Victory RD  1 1 9 9
8 Int Karate • 1 9 4 1
9 Speedbail  1 1 4 9

10 Who Framed Roger Rabbit  1949
11 Operation Wolf   1 1 . 9 9
12 Lombard RAC Rally  1 9 . 9 9
13 Elite   1 9 . 9 9
14 Motor Massacre •  • •   1 9 . 9 9
15 Mickey Mouse • •   
1 9 - 9 916 Captain F122  1 9 . 9 9
17 Purple Saturn Day 1 1 1
-
9 2
18 Technocop   1 1 0 9 9
19 Rocket Ranger   1 1 - 9 9

My computer is
I enclose cheque/PO for t I n c  VAT
or charge my Access/Visa No: E x p .  date
0001=1111111MELIDEEDECIF1
1
:
1
:

Name
Signature
Address

Postcode T e l  No



CO MMO DO RE 128

C128 Corner
I f  you own a C128 and have a tip,
query or simply want to
communicate with other
C128 owners, this is the
page for you

T
h
e  
C
o
m
m
o
d
o
r
e  
1
2
8  
c
o
m
p
u
t
e
r

is a bit of a white elephant. Its
m e m o r y andcapabilitiesreally

do put some other computers, includ-
ing the C64 and C16, to shame. Not
only does i t offer total compatibility
with the extremely popular C64, but
it also boasts an impressive Basic, both
40 and 80 column screen formats and
a massive I28K memory (not as much
as an Amiga, but double that of a CM).

Not only do the facilities o f the
machine itself far surpass those of the
C64, but its disk drives are superior
to the lumbering 154I's. Both the 1570
and 1571 are far quicker than the 1541
drive, but the 1571 is also double-sided,
giving double the amount o f storage
per disk - without having to resort to
the Hippy technique of turning the disk
over.

Unfortunately though, the similar-
ities between the C128 and the white
elephant do not end with the size and
power of the computer -  software for
the CI 28 is extremely scarce and the
Cl28 computer itself seems to be about

as common as a white elephant.
It's a  great shame that the Cl28

was never given the acclaim it deserved
by the  software houses, o r  even
Commodore itself. Your Commodore
has been one of the few magazines that
has continually supported the C128
range over the years, and this page is
simply an extension of that support.

'Cl28 Corner' is the page for all
Commodore 128 users. It's designed
to be a forum for all queries and tips
relating to your computer. But, and
it's a  big but, '128 Corner' cannot
succeed without your help. If you have
a query about your 128 or software
for the machine, then write to  this
page. I f  you have a tip you'd like to
share with other C128 users, write to
us. I f  you learn about anything
happening i n  the Cl28 world that
hasn't been covered in the magazine,
write to us.
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Help us to help you w i thou t your
input, 'Cl28 Corner' will be impossible
to produce, so support your machine
by writing to us.
Forgotten Memories
The Your Commodore office often
receives queries about software that
works on "a friend's Cl28D" but not
on their C128. This is usually due to
the fact that the Cl28 and Cl281)
computers are not totally identical -
the C128D computer has more video
memory than most (bu t n o t a l l )
standard C128 computers. This differ-
ence only becomes apparent i f you're
running a program that uses the extra
64K of video RAM that is present on
some 128s.

The problem is not insurmounta-
ble. Al l  that's required is a memory
upgrade for your C128 that gives your
computer access to  64K extra video
RAM. Financial Systems Software is
the only company we're aware of that
sells such a  memory upgrade. It's a
small circuit board that's plugged into
the board inside your C128.

As long as you can use a screw-
driver and are capable o f  delicate
work, you should have no problems
fitting the board yourself. Don't forget
though, that i f you do open up your



Cl28 you'll invalidate your guarantee.
Once the board is fitted, programs that
require aditional video R A M  w i l l
work with no problems.

Financial Systems Software, supp-
liers o f  the aforementioned R A M
board, is probably the biggest supplier
of C128 software at the moment. I f
you do own a C128, then I  suggest
you take a look at FSSs ads, or even
get hold of their catalogue, since they
offer an impressive range of products
- including an excellent Cl28 newslet-
ter/ magazine.

FSS can be contacted at:
18 High Street,
Pershore, Worcs
WRIO IBG
Tel: (0386) 553153
Write All About It
Since the C128 has an 80-column
screen, it's ideal for use as a wordpro-
cessor -  in fact much o f Your Com-
modore is written using C I28s -  both
the Editor and Technical Editor use
them for all their wordprocessing.

We receive a  large number o f
telephone calls and letters asking just
what wordprocessors are available for

CO MMO DO RE 128

the Cl28 range. To  our knowledge
there are at least four wordprocessing
packages available. Fi rstly there i s
Superscript 128. This offers both 40
and 80-column display options, and is
fully compatible with the popular C64
version of the same program. This is
available from Precision Software
(Tel: 01-330 7166), at 09.95.

Viza Classic from Viza Software
offered the user a full 'What You See
Is What You Get' (WYSIWYG) dis-
play, together with easy-to-use pul l
down menus. Viza Classic only works
in 80-columns. Viza Classic no longer
seems to be available, but, i f you scour
the computer shows you should find
it.

American software publishers
Batteries Not Included have produced
a number of versions of their Paperclip
wordprocessor fo r  the  Cl28. The
favourite in the office is Paperclip
This version n o t on ly has superb
wordprocessing facilities, but also has
an inbuilt communications package.
Batteries Not Included do not market
in the UK, but you could try contacting
them directly at in the States.

The fi nal  wordprocessor we've
looked at is Font Master 128,

This wordprocessor not only offers the
normal editing features you'd expect,
but also allows you to print out your
text in a variety o f fonts -  you can
even design your own fonts i f you're
feeling particularly creative.

Should you only have a dot matrix
printer, then you may find that this
is an excellent choice for you, as the
quality o f the printout will probably
be better than the normal quality that
you get from your print mechanism.
Fontmaster 128 i s  available fro m
ESSL.

Please Write In
We cannot stress too much that i f you
own a C128 then this is your section
of the magazine, and that we need to
hear from you in order to produce this
page fo r you. Should you have any
hints, tips, questions, news or com-
ments, then please write to:

C128 Corner,
Your Commodore,
Argus House,
Boundary Way,
Hemel Hempstead,
Hens HP2 1ST.

AT LAST A POOLS PROGRAM THAT DELIVERS THE GOODS!!

154949111111151E1264 i fc  I I E V E  4
5
'

THE PROGRAM THAT GAVE HUNDREDS OF DIVIDENDS TO ATARI ST USERS, IS NOW AVAILABLE
FOR THE COMMODORE 64. POOLSBUSTER64 IS QUITE SIMPLY THE MOST ADVANCED POOLS
PROGRAM AVAILABLE TODAY, LOOK AT THESE HIGH-SCORING FEATURES: I )  POOLSBUSTER IS
GUARANTEED. THAT'S RIGHT-WE'RE SO CONFIDENT THAT YOU'LL WIN WITH POOLSBUSTER THAT
WE PROMISE TO REFUND THE PURCHASE PRICE IF  YOU HAVEN'T WON SOMETHING WITHIN
ONE YEAR OF THE DATE OF PURCHASE! 2) IT'S THE STATE-OF-THE-ART POOLS PROGRAM. IT
USES AN ARTIFICIAL INTELLIDENCE (A l )  SYSTEM TO FINE TUNE ITS PREDICTIONS EACH TIME
YOU ENTER A  SET OF SOCCER RESULTS. IT  ACTUALLY LEARNS FROM THE RESULTS IT GETS
WRONG. 3) IT KNOWS THE SCORE!. POOLSBUSTER CONTAINS A MASSIVE DATABANK OF SOCCER
STATISTICS WITH DETAILS OF OVER 10,000 PAST MATCHES. 4) ITS  EASY TO USE. POOLS BUSTER
IS FULLY JOYSTICK/ MOUSE DRIVEN -  THERE'S NO NEED TO USE THE KEYBOARD A T ALL. 5)
ITS VERSATILE.  POOLSBUSTER COMES WITH AL L  THE U.K. SOCCER LEAGUES YOU'RE LIKELY
TO NEED, INCLUDING GM VAUXHALL, NORTHERN PREMIER, BEAZER &  HFS LOANS. AND YOU
CAN A D D  A N Y  OVERSEAS LEAGUES A S  YOU  WISH . 6 )  YOU R  FOR TU N E I N  TH E  STARS!
POOLSBUSTER64 ALSO INCLUDES THE UNIQUE MAGIK PREDICTION PROGRAM. THIS FORECASTS
LINES OF 16 POSSIBLE DRAWS ACCORDING TO THE ASTROLOGICAL POWER NUMBERS FOR YOUR
NAME. DATE OF BIRTH & POOLS DATE. POOLSBUSTER64 IS AVAILABLE ON 5.25" DISK OR CASSETTE.

SO HURRY
ORDER ONE TODAY & WIN THE POOLS TOMORROW!
VERBATIM 5 . 2 5
-
- 2 S 0 2 D  
4 8  
T P I  
D I S K
S :  
B O
X  
O
F  
1
0  
E 0
.
5 0
.  
C O
M M
O D
O R
E  
3 .
5 "
- 2
D D  
D
I
S
K
S   
E
1
2
.
5
0  
F
O
R  
1
0
.  
T
D
K  
M
F
-
2
D
D  
3
.
5
'  
D
I
S
K
S
:  
(
T
H
E  
B
E
S
T  
M
E
D
I
A  
T
O  
S
T
O
R
E

YOUR PROGRAMS) £14.50 FOR 10. SPECIAL DEALS IF YOU BUY THEM WITH DISK BOXES. JOYSTICK PRICES THE LOWEST IN UK. SEND CHO/PO/ACCESS.
,VISA CARD NO.* EXPIRY DATE TO -
A P O L O N I A  
S O F T W A R E I A ,  
O P T  
T O M ,  
S O U T H B
A N K  
B U S I
N E S S  
C E N
T R E
,  
U N
I T  
3
7
,  
A L E
X A N
D R A  
H O
U S
E ,  
1
4
0

BATTERSEA PARK ROAD. LONDON SW11 MB. TEL: 01/978-2280. 24HR: 01/738-8400. FAX: 01/622-1063
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SYS49152, Text

Quick S
I f  you need to change
anything in your Basic text,
find and list it
with this handy routine
By Neil Higgins

For example, i f you wanted to list all
the lines in your program where the
variable AS appears, you would simply
enter:-

SYS49152,AS

C64 P R O G R A MMIN G

SYS49152, REM

- -
- -
-
1
, -
g
-
4
- -
- -
- -

H
o
w  
m
a
n
y  
t
i
m
e
s  
h
a
v
e  
y
o
u  
b
e
e
n  
K
e
y
w
o
r
d
s  
c
a
n  
a
l
s
o  
b
e  
s
e
a
r
c
h
e
d  
f
o
r
.  
I
f

programming in  Basic, and y o u  wanted to list all REM statements,
suddenly found out that you y o u ' d  enter:-

need to change a variable to another
N rattle, or re-edit a string of text? Put
it this way - i f you'd a pound for every
time you've had to  re-edit a  Basic
program, you'd be richer than the
editor of Your Commodore!

The main problem encountered is
that you always need to  search the
whole program to make sure all the
correct changes have been made,
especially i f  it's a variable that needs
changing.

This all adds up to lots of typing
of the command LIST, which in a long
program can be a bit of a pain. Well
fear no more, the routine given here
will do all the searching and listing for
you, and all you need supply is the
text to  be searched for. To  do this,
the syntax is:

As with all keywords, to  save a  bi t
of typing you can enter the abbreviated
form. For example, to search for all
occurrences o f the PRINT statement
you may use:-
SYS49152,?

If you wanted to search for a full string,
that's how you would enter i t. Fo r
example, to  find a  string defined as
"My word", you'd enter:-

SYS49I52, "My word".

Note that the same string would also
be listed i f you entered:-

SYS49152, My word.

But so would any other lines contain-
ing the words, My word, i f  you get
my point?

If you, experiment w i th  a  large
Basic program, you'l l  fi nd ou t the
easiest ways t o  use the  routine.
Sometimes, i f the chosen text appears
in a lot o f lines, they will disappear

YOUR COMMODORE july 1989
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rch

off the top of the screen like a normal
listing. To  prevent this, you can use
the space bar to pause the listing, in
which case pressing another key will
continue the search. The Run/ stop key
will break out. Please note: this routine
can only be called in direct mode, not
from within a Basic program.

For the technically minded, the
routine resides in the 4K block of Ram
from SC000, and stores the text to be
searched for in a table directly after
itself. Machine coders wi l l  find the
source code useful, particularly i f they
wish to conclude the routine as part
of an extended Basic type program.
The routine was written using the Your
Commodore Speedy Assembler, but
should b e  transportable t o  most
assemblers.

Getting It All In

I've supplied two methods o f typing
in the program. Method one provides
the source l isting i f  you have an
assembler. This listing is well docu-
mented, so you can see how the routine
works. Secondly, I  have provided a
Basic loader. Remember to save your
efforts before running i t -  accidents
will happen.

PRomm
,
o_fro< 
S E A
R C H

Al 1 0 0  REM

18 1 1 0  REM •  Q U I C K  SEARCH

86 1 2 0  REM

67 1 3 0  REM *  B Y  N.HIGGINS MOVE
MBER S8 •

8A 1 4 0  REM ° - - - -  - - -  •
•

El 1 5 0  REM •  S Y S 4 9 1 5 2 . 1 =  (OR
"TEXT")

a5 1 6 0  REM

25 1 7 0  REM
3B 1 8 0  RFY

97 1 9 0  P1WKP111?$(1471:POKE53201
.0POKE646,7

5C 2 0 0  PRINT1DOWN2,RIGHTIFLEAS
E WAIT -  POKEING I N MACHINE
CODE"

58 2 1 0  GCSUB460.POKE53280.0
08 2 2 0  PRINT"[CLR,DOWNLRIGHT2)

QUICK SEARCH M/C NOW I N MEMO
RY
-6C 2 3 0  P R I N T

-
C D O W N 2 , R I
G H T 2 I S E L E

CT OPTION ( 1 - 3 )
-13 2 4 0  F 1 I N T

-
I 1 Y O W N 2 , R
I G H T 2 ) ( 1 )

SAVE CODE TO DIS1C
CC 2 5 0  PRINT"ID13WN.RIGMT21(2) S

AVE CODE TO TAPE
FT' 2 6 0  PRINT"[DOWN,RIGHT21(3) E

X I I "
7? 2 7 0  GET1$;I F A $
-
" " T H E
4
2
7
0

ES

9C
FT

5E

co

BE
5A

D3

E7

280 A
,
• V A
L ( A
$ ) 1
F A <
1 0 R
A > 3
T H E
N

270
290 IFA-311IEN410
300 A$.."PREPARE C A = F E  FTC
SAVIN3": D-1

31e I FP 0 . 1 TH E N A $
-
P L A C E  
R E Q U I

RED DISK I N  DRIVE":E•8
32e PRI NT"[ CLR, RI G HT1"; A$
,
PR
I N T
-
( D
O W
N 3 ,
R I
G H
T 3
1 P
R E
S S  
A
N
Y

KEY WHIN READY"
330 POKEI9S,OWAIT198.1:PCKF
198.0
340 REM - -  SAVE MA(IiINE
CODE
350 SY557812"0.SEAW)l M/ C", D
.1.REM •  FILENAME *
360 P CA T1 9 3 . 0 : P M E 1 9 4 . 1
9
2 RE
M '  STAVI  ADURESS TO SAVE i $



C64 PROGRAMMING

10 + + + + + + + + + + + + + + + + + + + + + + + + + + + + + LOOP L O A  I H R E U F F ; Y
20 OUICV : E A R C H  SOURCE

33

EEO 0 0 H E
30

540 DATA 175 . 160 . 6 . 105 , 0 , 2 . 2

5 7 0 STA ST O PAG E,X
40 , +  B Y  H . H I G G I N :  + 5 8 0 IMX
50 + 5 9 0 HAY
60 , *  L I S T S  B W I C  L I M E :  T H A T  + psno CRY # 1 5 9
70 ,4

0 
C
O
N
T
A
I
N  
T
H
E  
G
I
V
E
N  
T
E  
:
T
.  
+

6 1 0 BNE LO O P
SO ; * -   -  - + f :20 EEO ERROR
90 , *  S Y S 4 9 1 5 2 , T E X T  f n P  " T E X T " )  *

A6

DONE C P Y  # 7
100 , +  U S E S  . T F E .  A N D  k 1 F 0 / 0640 EEO ERROR
110 , + + + + + + + + 4 + + + + + + + + + * * * * * * * * * * * EF.171 ISR  CARPET
120

560 DATA 221.32.215,170,162.

6 6 0

200.177.95.2624

130

410 PRINT"[CLR,DOWN.RIGHT]Ok

6 7 0 LOX #( ST O RAG E
140 nPG 1 r 0 0 0 6 8 n LOA # ) ST O PAG E
150 ; 6 q o STX 1 F B
160 INPBUFF E O N  $ o D o o ? o n STA 1 F C
170 PROMODE E O N  1 9 0 7 1 0

420 END

180 RESTART E O U  $ A 4 7 4 7 2 0 ;MAIM LO O P ST AR T S H ER E.
190 SYNEPP E O U  SAF O S 7 2 n ;GET B A S I C  ST AR T  I N  • $ F 0 )
200 CARPET E O N  I A A 0 7 - 7 4 0 AND CHECK N EXT  BYT E F O R EN D
2 1 0 RHOLIN E O U  1 A 6 1 3 7 0 ;PROGRAM. I F  Z ERO  T HEN F I N I S H
220 GETIN E O U  1 F F E 4 7 6 0 ; V I A  1 A 4 7 4  • R E A D Y ) .
220 FLAG L O U  I n F 7 7 n ft

2 4 0 FOPPNT E O u  1 4 9

77,95.208.16.168.177,95.170.

2 5 0 LIHRPT  E O U  XBDCO

64

LOX 1 2 B
260 OUTDO E O U  1 A B 4 7 Isnn LOA 1 2 C
2 7 0
220
290

KEYWORD E O U  1APPI:E
;
;

SIO
0-,F
1R3o

START L O Y  # 1
STX $ F 0
STA 1 F E

300 ;CLEAR AR EA AF T ER  M A I N  PROGRAM 2 4 0 LOA f $ F 0 ) , Y
310 ;FOR T E X T  T O  B E  SEARCHED F O R . R 9 0 SHE N EXT
320 ;CHECK F O P D I R EC T  MO DE<190=#181:0 F I N I S H  J M P  REST ART
320 ;GET T E X T  AF T ER  S Y S 4 9 1 5 2 ,  F R O M F:70

253.240.19.173,55,193.209,25

340 ;THE I N P U T  BUF F ER AN D  ST O R E. 2 2 0 ;SEARCH B A S I C  F O R CHOSEN T EXT
350 ;OUTPUT CARRIAG E RET URN, AND P U T IN STORAGE AR EA.
360 ;STORAGE ST AR T  I N  ( 1 F E > .

F5

;
7370 ; 9 1 0

490 NEXTL

220 ; 9 2 4 3 NEXT S I R  L I H K H I
290
400

SEARCH L O X  # 9 5
LOA # 0

9:30
c-441-1

DEY
LDA

410 LOOPY S I R  STORAGE.. X

70

STA L I N K L O
420 DEX LOY # 4
430 OPL LO O PY 9 7 0 STY COUNTLO
440

720 DATA 206, 245. 76. 215, 170.

cwlo LOOP6 S T Y  CO UNTHI
450 LOA PROMODE c o n LOA ( 1 F B ) , Y
460 BMI O KAY 1000 CMP ' "
470 ERROR J 1 P  SYMERP 1 n l n BHE LO O P2
420 1020 LOOP7 I N C  CO UNT HI
490 OKAY L O Y  # 6 103ri LOOP2 L O Y  CO UHTHI
500 LDA I N P B U F F , Y 1040 LOA < 1 F E ) , Y
510 CHP 1 , 0 0 EEO LO O P2
520 ENE ERROR 10.50 D O I I T  S T A  MATCH
530 LOX # 4 1070 LOY COUNTLO
540 IH y 10:30 LDA ( 1 F D ) , Y

(000) :76.8,1759 9. 166, 160, 1 . 132. 15, 177. 95. 24
33 370 DACE174,60P:+1175.193R 60 540 DATA 175 . 160 . 6 . 105 , 0 , 2 . 2 0,87,234.1957

EM •  END ADDRESS Tn  SAVE-1 ( 01,44.208.244,162.4.200,185. 4E 640 DATA 234.234.32,228.255,
$C118, • 0.2,1778 240.17.201.3.240.143.201.32.

F2 380 REM 23 550 DATA 240. 11. 157. 58. 193, 2 208.9.32,2309
C5 390 SYS62957:RE4 •  r i 1 d

-
n 1 : 1 1  S

32,200.192,89.208.242,240.22 A6 650 DATA 228.255.240.251,201
AVE * 5.192,7,240.2726 . 3. 240. 130. 160. 2. 177. 95. 170.

IE 400 REM 40 560 DATA 221.32.215,170,162. 200.177.95.2624
05 410 PRINT"[CLR,DOWN.RIGHT]Ok 58.169.193.134.251.133.252.1 F7 660 DATA 197, 21. 208. 4 , 228. 20

AY -  SY549152,TEXT -  TO SEAR 66.43.165.44.2408 .240.2,176.44.132.73.32.205_
CH BASIC" 45 570 DATA 160. 1 . 134. 253. 133. 2 189.169.1940

25 420 END 54,177.253,208.3.76.116.164. 2F 670 DATA 32. 164, 73. 41. 127. 32
20 430 REM 141.54.193.2320 . 71, 171. 201, 34. 208, 6. 165. 15.
36 440 REM CF 580 DATA 136.177.253,141,53. 73,255.1668
4C 450 REM 193.160.4.140,56.193,140,57, ED 680 DATA 133. 15, 200, 240. 17. 1
15 460 F O R I . .

-
- 0 T 0 1 9 : C
X -
& F U I R I D -
0 7 0

193.177,251,2324 77,95.208.16.168.177,95.170.
1 5 : R E A D A : C C X - 1
,
A ; P O K E 4 9 1 5 2 + 1 .

64 590 DATA 201. 34. 208, 3 , 238. 57 200,177,95.2183
•16+1),A:NEXTD .193.172,57,193.177.251.240. 31 690 DATA 134. 95. 133. 96. 208, 1

F6 470 D,WE53260.(PEEK(53280)AN 37,141.55,2257 61.76.215,170,234,16,217,201
D151+1 40 600 DATA 193. 172, 56. 193. 177. .255,240.213.2664

DC 480 R E A D P , I F A < X D ( 1 1
-
E N F 1 I f f r E

253.240.19.173,55,193.209,25 98 700 DATA 36. 15 , 48 , 209, 56 . 233
REOR I N  LINE";5304AL*10):STO 3.240.7.238.2671 ,127.170,132,73.160,255.202.

F5 610 DATA 56. 193, 160. 4, 208, 21 240.8.200,2164
85 490 NEXTL 3.238.56.193.208,217,174.53. 62 710 DATA 165. 156, 160, 16, 250,
78 500 REItMN 193.173.54.2393 48,245,200.185.150.160.48.18
70 510 REM e5 620 DATA 193. 208. 173. 160. 2, 1 0,32,71,171,2267
85 520 REM 77,253.133,20,200,177,253,13 2D 720 DATA 206, 245. 76. 215, 170.
6E 530 DATA 162, 95. 169. 0 . 1C7. 58 3,21.32.164,2299 0 . 0 , 0 , 0 , 0 . 0 , 7 2 . 1

7
, 1 6 0 . 8 7 . 7 4 .

. 193.202.16.250,165.157.48.3 D4 630 DATA 192, 76. 139. 192. 32. 1 1324
READY,

OF
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1

C64 P R O G R A MMIN G

1o90 e E o  LnOP4
1100 L O A  MATCH
1110 C H F  ( $ F 0 ) , Y
1120 E E O  LO O PS
1130 I N C  COUNTLO
1140 L O Y  # 4
1150  E N E  L 0 0 P 6
1160
1170 L O O P S  I N C  COUNTLO
1180 B N E  LO O P?
1190
1200 L 0 O P 4  L O X  L I N K L O
1210 L D A  L IH KE1I
1220  B N E  ST AR T
1230
1240 ; P U T  L I N E  N O .  B E I N G  SEARCHED I N
1250 ; ( 1 1 4 ) . A N D  J S R  T O  1 A 6 1 3  WH IC H
1260  ; S E A R C H E S  B A S I C  F O R L I N E  H O .  I N
1270 ; ( 1 1 4 )  A N D  PU T S T H E L I N K  ADDRESS
1280 A N  ( 1 5 F ) .
1290 ;
13013 ;
1310 L O O P 3  L D Y  442
1320  L D A  ( 1 F 0 ) ; Y
1330  S T A  1 1 4
1340  I N Y
1350  L D A  < 1 1
1 -
0 ) , Y
1360 S T A  1 1 5
1:170 J S R  L o O P 1 0
1080 J H P  L O o P 4
1:21c)0
1400 L O O P 1 0  J S R  F H D L I N
14113
1420 ; G E T  L I N E  L I N K  ADDRESS I F  Z ERO
1430 ; T H E N  P R I N T  C H P P I W E  RETURN AN D
1440 ; R T S . I F  NO T  T H EH  CHECK F O R PR ESS
1450 ; O F  SPAC E- BAR  O P PU N /ST O P K E Y
1460 ; A H D  T AKE APPR O PR IAT E AC T I O N .
1470
1480  L O O R 1 1  L D Y  0 1
1490 S T Y  F L AG
i i r iV i  L O A  ( . 1 ._ .F ) ,
,
r
1510 B E G !  O UT
1520 N O P
1530 H O P
1540 N O P
1550 J S R  G E T I N
1560  E E O  CARRYON
1570  C M P  # 3  •
1580 E E O  F I N I S H
1590 C • F  # 3 2
• I t
-
. .
0
0  
B
H
E  
C
A
R
R
Y
O
N

1610 G E T K E Y 2  • S R  G ET  IN
1620  B E 0  G ET KEY2
1600 , : : M P  # 3
1 .
7
.
4
0  
B
E
0  
F
I
N
I
S
H

1650
1660  ; M A I N  R O U 1IN E l u  L l s . t  H  B A S I C
1670 ; L I M E  ST AR T S H ER E
1680 ; C O U L D  B E  PE- WR I T T EN  B U T  T H I S
1690 ; W I L L  S U F F I C E !
1700 ; G E T  L I N E  i l l ' .  A N D  P R I H T  T O
1710 s S C P E E N  U SI N G  1 B D C D . L I S T  T E X T
1720 ; U S I N G  S A B 4 7 .
17:wi ;
1740
1750 CARRYO N L D Y  # 2
1760 L D A  ( 1 5 F ) 0 Y
1770 T A X
17f::0 T H Y
1790  L O A  ( 1 5 F ) , Y
1:300 C H P  1 1 5
1010 B N E  LO O R12
1820 C P X  1 1 4
1830 E E O  LO O P13
1840 L O O P 1 2  B C S  O UT
1850 L 0 0 P 1 3  S T Y  FO RPNT
IRE.° J S R  L I N P R T
1870 L D A  # 1 2 0
1 8 8
0  
L
O
0
P
2
0  
L
D
Y  
F
O
R
R
H
T

1290 A N D  01- 7F
1900 L O O P 1 6  J S R  OUTDO
1910 O M R  # 1 2 2

1920
1930
1940
1950
1960
1970
1980
1990
2 0 0 0
2 0 1 0
2 0 2 0
2 0 3 0
2 0 4 0
2 0 5 0
2 0 6 0
2 0 7 02oeo
2 0 9 0
2 1 0 0
2 1 1 0
2 1 2 0
2 1 0 0
2 1 4 0
2 1 5 0
2 1 6 0
2 1 7 0
2 1 8 0
2 0 4 9

2 2 1 0
2 2 2 0
2 2 3 0
2 2 4 0
2 2 5 0
2 2 6 0
2 2 7 0
2 2 8 0

2 3 0 0
2 3 1 0
2 3 2 0
2 3 3 0
2 3 4 0

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

2 5 4 0
2 5 5 0
2 5 6 0
2 5 7 0
2 5 8 0
2 5 9 0

BNE LO O R14
LOA F L A G
EOR # 1 F F
STA F L AG

LOOP14 I N Y
BE0 O UT
LDA ( 1 5 F ) , Y
BHE LO O P15
TAY
LDA ( 1 5 F ) , Y
TAX
INY
LOA ( 1 5 F ) , Y
STX 1 5 F
SI R  1 6 0
BHE LO O R11

OUT J M P  CARPET
;
;
;RO UTINE T O  L I S T  B A S I C  KEYWORDS
;STORED I N  A  1 A B L E  A T  1 A 0 9 E .
;
LO O P'S N O P

BPL LO O P16
IMP # 1 F F
EEO L O O P1 6
B I T  F L A G
BHI L O O P1 6
SEC
SBC 0 1 7 F
TAX
STY FORPNT
LDY 0 1 F F

LOOP19 D E X
EEO L O O P1 7

LOOP18 T H Y
LDR KEYWORDAY
BPL LO O P18
BMI L O O P1 9

; PR I N T  KEYWORD T O  SCREEN

f
;
_
0
0
R
1
7 
I
H
Y

LOA KEYWO RD,Y
BHI L O O P2 0
JSR OUTDO
BHE LO O P17
JMP C AR PET

;
;STORAGE F O P L I N E  L I N K  ADDRESS
;PO SIT IO N  I N  L 1 H E ; A N D  CHARACTER
;BEING  SEARCHED F O P.  Hill)  AL SO
;BEG IHNING  O F  T A B L E  WHEPE T E X T
; I S  ST O RED.
;
;
L INKLO
L I H KH I
MATCH
CO0HTLO
COUHIHI

S IT 0
BYT
BYT 0
B I T  0

A

4.TORAGE B I T  0
; US E S  A HO T HE P  9 5  B Y T E S  T O  H O L D

THE T E X T  r o  B E  S E A RCHE D F O P .
;
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BLISTERING PACE
PIXEL PERFECT PASSING
SUPERB TACTICAL PLAY

AMIGA E19.95
ATARI ST E19.95
CBM 64 Cassette E9.95
CBM 64 Disk E14.95
IBM PC Comp. £24.95

Whatever your style of play may be, be it playing the Long Ball or
playing the Sweeper, your players will be in position to receive the
passes, control the midfield and tackle an advancing striker.
Each player on the field is an individual with a  unique
combination of four attributes - Pace, Accuracy, Stamina and
Aggression. Watch out for the Brazilians at the International
level, they are dynamite.

• Full size multi-directional scrolling pitch with scanner
showing all the players on the field.

* Option to practice and learn ball control, take
comers and practice penalties.

*5  Skill levels. International to Sunday League. The
levels of both teams set separately. The ultimate
challenge is the defeat of the star studded team of
Internationals by the Sunday League of no hopers.
A super human test of skill and concentration.

• One or two players option. *  4 distinct tactics.

* League competition for 1 to 8 players. Load and
Save League facilities.

• Simple controls to dribble, shoot, pass, chip or
head the ball or do a sliding tackle.

* Amazing ball simulation takes account of the ground and air friction. Direction
changing breeze at the higher skill levels

• 9 types of Corner kicks, Penalties, Yellow and Red cards and a host of other features
like players getting tired by the end of the game, time wasting, Injury time, etc.

PLAYING IT IS EASY
MASTERY' I T  WILL TAKE TIME -  A LOT OF TIME

A Soccer Simulator which
is not only accurate and

realistic but is also
great fun to

play
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patibles, that now include an
extensive range o f C.BN1 PCs)

is rapidly staking its claim as a games
machine. As you wi l l  see from the
selection of titles listed below, the PC
is not only a rival of the C64 and the
Amiga in selection and quality, hut is
often the fi rst machine a  game i s
released on, For example, Infocom's
Battletech arrived f o r  the  PC  i n
January, but we're still waiting for the
other versions.

The PC obviously has an impres-
sive following in the States, and so
many o f  the games have American
origins, but are now beginning to find
a niche over here. So at last, PC owners
can put aside their spreadsheets and
databases and play a game.

The PC tends to attract strategy-
based games that are ideally suited to
a hard disk system. And remember,
a PC hard disk costs only £200, which
is only a third of the price of the Amiga
counterpart. The PC  i s  an  option
definitely worth considering.

Battletech/Infocom
(Activision)
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of the best strategy, combat and
role-playing games you will ever play
on computer, and marks Infocom's
transition from text-only adventures to
full role-playing games. The game is
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PC Games
The PC is now a serious rival of the Amiga and C64 in
the games machine race, and it's getting more popular

all the time
By Tony Hetherington

based on the Battle tech series of board
games. in which giant mechs (fighting
machines) slug i t  o u t w i th  lasers,
machine guns and missiles.

You play Jason Youngblood, a
young trainee mech pilot who is faced
with a  desperate mission when the
deadly Kuri ta  warriors attack and
destroy your city. The only hope for
your Lyran Commonwealth is to find
the other survivors of the attack, and
then track down the secret store o f
mech parts that wi l l  enable you to
launch a counter-attack.

During the game you will have to
infiltrate enemy bases, fi ght enemy
mechs in open combat, learn how to
repair and patch up your mechs and
party, and how to weed out the traitors
who try to sabotage your mission,

Also from infocom: Superb text
adventures including The  Hitch-
Hikers Guide to the Galaxy and the
Zork series,

Pool of Radiance/SSI (US
Gold)

j J ungeons and Dragons is the cultrole-playing game, and so it was
inevitable tha t there would be  a
computer game. Despite heavy com-
petition. SSI won the rights to do it.
Pool o f Radiance was the first com-
puter role-playing game and, after an
initial learning stage, is unbeatable.
Here at last is the game system you
always wanted t o  p lay, w i th  the
character classes, monsters and spells
that other systems copied, and all the
original's characteristics o f  strength,
intelligence and so on.

The combat system can a t fi rst
seem very slow, especially when you're
up against an army o f orcs, but this
soon grows on you as it gives you time
to defi ne and carry  ou t  y our  Own

YOUR COMMODORE july 1989
34

Diplomacy/Leisure
Genius

strategy and tactics. This becomes vital
when your magic users become strong
enough to  start hurling around fire-
balls and lightning bolts.

What I particularly like about Pool
of Radiance are the unexpected sur-
prises that it throws at you - just when
you think you've got on top of things
and your confidence is growing, a trap,
a monster o r  some other equally
unpleasant situation puts you in your
place.

The game also shows the value of
a hard disk system as, after a lengthy
installation process, you can play and
save the game without ever changing
a disk.

Also from SSI -  Questron I I ,  Star
Command and Stellar crusade.
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a computer game, but this time
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your aim is to  lie, cheat and deceive
your opponents. You control one o f
the major powers i n  Europe, circa
1870, and must use your limited armies
and fleets t o  take control  o f  the
continent's supply centres and com-
plete your domination of the world.

Unfortunately, six other human or
computer players have exactly the
same aims and ambitions. The only
way to  succeed is to  back up your
military might with deals and alliances,
and the instinct to know when to stab
your allies in the back just before they
plan to do it to you.

You only have two moves a year,
so you can't afford t o  make any
mistakes in a game with secret orders
and simultaneous movement, conflict
and compromise. It's the odds that
make the game so intriguing -  seven
players (at least one computer con-
trolled) and only one winner, but you
can't win on your own. It's this that
forces you into alliances wi th your
enemies and t o  double cross your
friends.
The Games - Summer
Edition/Epyx (US Gold)

E ight events form the latest in the"Games"series of games that play
just as well on the PC as they do on
other machines. This time it's the turn
of the summer Olympic events that
weren't covered in Summer Games I
and II .  including diving, 400 metres
hurdles (C64 owners only 100 metres),
velodrome cycling (that means i t's
indoor), hammer throw, pole vault,
archery and the two tough gymnastic
events -  the rings and the unparallel
bars.

Up to  eight players can compete
for the gold, silver and bronze medals
in the latest o f a series that seems to
have no end. This latest version, which
was released i n  the winter, boasts
improved 3D graphics to enhance the
already remarkable gameplay.

Also from Epyx -  California Games,
World Games, Winter games, etc.
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N H ,  Challenge/Xot
Corporation

A  must f o r  fa n s  o f  fo o tb a l l
.American-style . Th is imported
game is perhaps the best simulation
of NFL Football to date. The program
contains actual statistics for all 28 NFL
teams, and a  selection o f plays that
leaves other games on the bench.

NFL Challenge puts you firmly in
place as Head Coach and gives you
the chance to  call all the plays, but
leaves the players to carry them out.
This gives you the chance to feel the
glory when long passes are caught for
touchdowns, and the misery when the
ball is turned over by a fumble.

You can play against either a
human o r  computer opponent, and
control all team selection and substi-
tution either for tactical reasons or to
fill gaps left by injured players.

Whatever the call, the players line
up and carry out the plays decided by
their coaches, but only as representa-
tions (Os and Xs) on the screen.

Also from Xor -  Update disks to keep
the teams stats up to date.

Battle Chess/Interplay
(Electronic Arts)

r r  ake a classic old game like chess
(and they don't come much older)

add some pretty graphics and anima-
tion and you've got a winner. It sounds
unlikely, b u t tha t's exactly what
happened when Interplay produced
Battle Chess, a software classic.

It's a  program wel l  known t o
Amiga owners, but is also available
for the PC. I t  plays an average game
of chess, but when one piece takes
another they fight for the space with
some surprising results. For example,
the rooks turn into giant stone mons-
ters tha t pummel their opponents,
while the Queen has an impressive
array o f  magical powers, n o t t o
mention a wonderfully feline walk!
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Times of Lore/Origin
(Microprose)
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to bring role-playing games to the
masses through combining the depth
and scope of a role-playing world with
the speed and reactions o f  arcade
games.

You begin the game in a  tavern
knowing nothing o f what lies ahead,
but soon you become immersed in a
quest to save the kingdom from hordes
of barbarians attacking from the south
and ores invading from the north. All
your actions are controlled by joystick
movement, icon selection and choos-
ing between phrases to  control con-
versations - in this game you must talk
to people as well as killing monsters.

Your first task takes you on a raid
to retrieve a magic item stolen by the
or i n  which you must fight your way
through their guards and creep up on
the camp site before striking. It's the
need to organise your actions and the
enemies you face that sets this game
apart from a l l  the other s o
r
c a l l e d
arcade adventures.
Also from Origin Systems -
Ultima V.

h a a t  i d  Y O U
t o  S O Y  t 0

t R f t k i t p 4 r 7

4=11

k i k  ' o r  t o i y t n t .  •
Ekty p r o v i s g o n s



Joan of Arc/Chip (US
Gold)
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garners who crave power, as i t
crowns you king of France. Your only
problem is that English forces and
their treacherous allies occupy half of
France. Your job is to turf them out
through skill on the battlefield, sword-
play, diplomatic ski l ls and regal
justice.

At your disposal you have generals
(your best is Joan) to take charge of
your armies, spies to  infiltrate and
assassinate your enemies, politicians to
talk to and deal with your adversaries,
provinces to  tax to  raise the money
to build armies, and executioners to
keep order and punish traitors.

The game uses action sequences to
determine the outcome of battles and
sieges. In these battles you use mouse,
joystick or keyboard control to scale
ladders, pour boiling oil on invaders,
challenge soldiers to duels and lead a
cavalry charge on a battlefield.

Joan of Arc features some stunning
graphics, a  novel setting, a  good
strategy base and playable arcade
sequences tha t directly affect the
course o f  the game where money,
power, subterfuge, military might and
diplomacy are of equal importance.

Also from US Gold -  Heroes of the
Lance and PC Gold Hits (including
Leader Board).

Wasteland/Interplay
(Electronic Arts)

r r  his was the surprise of 1988 whenit appeared on the CM in its 8 disk
sides format. Set in a post-holocaust
environment, you must patrol what's
left o f  civilization as a  Ranger and
battle with mutants and outlaws in a
very unfriendly world.

Part o f the fun o f this slick role-
playing game is to build up a party
armed w i th  a  variety o f  weapons
(anything you can find) and devise

CO MMO DO RE PC

battle tactics to use their strengths and
protect their weaknesses. However,
that's not all -  there are also puzzles
to solve, people to kil l  and mankind
(for what's left of it) to save.

Apart from saving the world and
taking out anything or anybody that
gets in your way, you must organise
raids on gang headquarters to rescue
kidnapped mayors, find lost children
and rid farmers o f the mutants that
plague them. I f  you do all this you
may be rewarded wi th some food,
weapons or even a new party member.

The game reflects The Bards Tale
style o f role-playing, but it's nice to
fight mutants for a change, instead of
the usual  selection o f  ores and
zombies.

Also from Interplay -  Bard's Tale I
and IL

F19/  Microprose

• U l i g h t  simulators have a  special
.1.
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using the Microsoft Simulator became
the recognised way of testing whether
a P C  compatib le w a s  actua l l y
compatible.

Hardware requirements

'The Commodore range of PCs is just
one of many so called IBM compat-
ibles. They're compatible because IBM
set the standard. However, it's a very
curious standard as there are two
different disk sizes, three different
processors, three different standard
memory configurations and four types
of graphics display! The result o f all
this is that most games have a label
somewhere on them that says some-
thing like this:

1BM, PC, XT, AT, Compag Tandy
1000 series, 3000, 4000, 512K; Sup-
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Even in terms o f PC flight simu-
lators this is something special, as i t
gives you the chance to  fl y a fighter
the US airforce won't even talk about.
It makes you wonder whether the
Kremlin has a PC!

The Stea l th  Fi g h te r  ca n  b e
launched from either land bases o r
aircraft carriers, and fl y  missions
around America's favourite warzones
- that is, Libya, the Persian Gulf, the
North Cape and Central Europe.
Apart from the incredible attention to
detail and the pile of info and overlays
you are given to help you fly the plane,
the game gives you a choice of screen
views that includes the usual cockpit
view, as wel l  as TactiVue, which
displays you and the target on the
screen, SlotVue lets you see the plane
and the flight path, but without the
gauges and TrakCam that magnifies
targets for a better view of the action.

There's a choice of promotions and
medals fo r  those who survive the
missions, so what more could you
want?

Also from Microprose -  Gunship,
Silent Service, Airborne Ranger and
Pirates.

,
Ihda 1

1121rdt it1.1111.111

ports CGA, EGA, VGA, Hercules
graphics, Supports hard disk, required
DOS 2 . 0  o r  higher . Joystick
supported.

When buying a PC, it's important
to check tha t i t  works wi th  your
system, because some won't. Check
that you have the required memory,
and tu rn  o f f  any memory resident
programs such as Sidekick. Check also
that your graphics card is listed -  i f
it isn't i t won't be supported -  and
finally take a careful look at whether
a hard disk or twin floppy drives are
supported or required.
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circles around the sprites. The
CIRCLES sprites can be used

as individual sequences; for example.
the growing circle animation, if  run
backwards, will create the effect of a
pebble being dropped i n  water.
Alternatively, you can overlay one
sprite over the other; the two dials if
overlayed will produce a clock effect.
Another useful effect is to expand the
x axis of the sprite, which will give
the illusion of 3D.

Table (Circle - Hires)
HEX D E C I M A L  DESCRIPTION
AO -A4 1 6 0  - 164 Growing circle
A4 - AA 1 6 4  - 170 Rotate through

Y axis
AA - BO 1 7 0  - 176 Rotate through!

X axis
131 -  BC 1 7 7  - 188 Dia l large

hand
(clockwise)

BD - C8 1 8 9  - 200 Dia l small
hand
(clockwise)

C9 - D4 2 0 1  -  212 Disappearing
Pie

D5 - D7 2 1 3  - 215 Turning
windmill sail

D8 D 9  2 1 6  - 217 Turning
spoked wheel

DA 2 1 8  G l o b e
DB 2 1 9  Y i n g  Yang

DC - DF 2 2 0  - 223 Turning arrow

Getting it all in
Type in the basic loader as published,
and SAVE IT D O N T  RUN IT, or
it will self-destruct. Before running the
loader program, you'll need to reset
the computer and type directly the
following P O K E 4 3 ,  0:POKE44,
64:P0KEI6384, 0:NEW and press
return.

C64 P R O G R A MMIN G  111

This will trick the computer into
believing that the Basic now starts at
$4000 instead of $0801_ Load in the
Basic loader and run it; if error free,
the program will automatically save
itself as a block of data. If  you reload
that data in the future, remember to
add a I after the device number_ The
data is saved in the following location
$2800-$37FF.

The sprites run from 160 to 223
in a  compromise to avoid the area
$2000, traditionally set aside for re-
defined character graphics, and to
avoid the need for typing in line after
line of data.

If only one or  two sprites are
required then use this formula (Sprite
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This month, Mike Benn shows how to run rings round
sprites

block No_ -160) *40 + 190 = the data
line number at which that sprite blocks
data starts. Remember to type in the
following three lines of data, and alter
the variable BL to the number of data
lines you have in  your  finished
program, less

The s m a l l  B a s ic  pr ogr a m
CIRCLES DISPLAY will variously
animate the sprites in  both non-
expanded and expanded forms on the
screen simultaneously. To hold on any
sprite, enter the same number for Start
and End. Any Sprite Editor program
will enable you to change and adapt
the individual sprites to your own
requirements.
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C5 8 0  RE M 76 4 1 0  DATA 6 5 , 0 , 0 , 6 5 , 0 . 0 , 1 2 8 , 1
• 2 8 , 0 , 1 2 8 . 1 2 8 . 0 , 1 2 8 , 1 2 8 , 0 . 1

2 8OD 90 B L a 2 5 5  : L N a 1 9 0  : 5 A a 1 0 2 4 •
1
0
2
5

0 4E 420  DATA 1 2 8 , 0 , 1 2 8 , 1 2 8 , 0 , 1 2 8
89 100 FO R L a 0  TO  BL: CX a O : FO R . 1 2 8 , 0 , 1 2 8 , 1 2 8 , 0 , 6 5 . 0 , 0 ,

6 5
,
0

a0 TO  1 5 , 1 0 2 5
4 F 110 RE A D A : I F  A >2 S S THE NP RI NT A2 4 3 0  DATA 0 , 6 5 , 0 , 0 , 3 4 , 0 , 0 , 3 4 ,

"NUMBER TO  L A R 6 E " ; L N
4
( L
s
1 0 ) :

0 , 0 , 2 0 , 0 , 0 . 8 , 0 , 2 2 6 , 3 S O
STOP ES 4 4 0  nr c r n 0 , 8 , 0 , 0 , 8 , 0 , 0 , 8 , 0 . 0

98 120 CX a CX . A:P DX E  S A-4 -L° 1 5 +0 , A
:NEXT 0 CC

, 8 , 0 , 0 , 4 0
450 DATA o,o,o,e ,o ,o ,o ,o ,o ,e

09 130 RE AD A ; I F  A> < CX  TME NP RI N
T"ERRCR I N  L I N E " . 1 . N . 1 - ( L ' 1 0 ) : 6 32 460 DATA 0,0,e,0,0,e,0,0,e,0

37
TOP
140 N E X TL: P O K E 4 3 , 0 : P D K E 4 4 , 4 0 FO 470 DATA 0 ,e ,0 ,0 ,8 ,0 ,0 ,

1
3 ,
0
,
0

:P O KE 4 5 , 0 :P O KE 4 5 , 5 5 ,e,0,0,8,0,109,149
C2 150  5 AUE "CI RCLE S ", 1 3 . 1 1 E ND 99 4 8 0  DATA 0 , 8 , 0 , 0 , 2 0 , 0 . 0 , 3 4 , 0
07 152  REM . 0 , 3 4 , 0 , 0 , 6 5 , 0 . 0 , 1 E 1

2 6 4 9 0  DATA 5 5 , 0 , 0 , 6 5 , 0 , 0 , 1 2 8 , 1
DC ISS RE M TAP E  US E RS  W I L L  HAUE 2 8 , 0 , 1 2 8 , 1 2 8 , 0 , 1 2 8 , 1 2 8 , 0 , 1 2 8

D2

TO CHANGE D E V I C E  N
UMBER FRO M 8  T O  1
157 RE M

7E
, 1 0 2 6SOO DATA 1213,0,1213,12e,o,1e9
,128,o.126,12e,o,ss,o,o,6s,o
, 1 0 2 6

33 150 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 19 5 1 0  DATA 0 , 6 5 , 0 , 0 , 3 4 , 0 , 0 , 3 4 ,
. 0 , 0 , 0 , 0 , 0 , 0 , 0 0 , 0 , 2 0 , 0 , 0 , 8 . 0 , 1 1 8 , 2

7
9

5 9 170 DATA 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 17 520  DATA 0 , 2 8 , 0 , 0 , 9 9 , 0 , 0 , 1 2 8
. 0 , 0 , 0 , 0 , 0 , 1 5 , 1 5

27 180 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0 98

, 1 2 8 , 1 - , 0 1 , 6 4 , 2 , 0 , 3 2 , 2 , 4 8 4
530 DATA 0 , 3 2 , 4 . 0 , 1 6 , 4 , 0 , 1 8 ,93 190 DATA 0 . 0 . 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 8 , 0 , 8 , 8 , 0 , 8 , 8 , 0 , 1 1 2

, 0 , 0 , 0 , 0 , 0 , 2 3 8 , 2 3 8 92 S40 DATA 8 , 8 , 0 . 8 , 8 , 0 , 8 , 4 , 0 , 1
18

50

OE

0 5

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

92

E4

33

3A

1 6 , 2 . 0 , 3 2 , 1 1 4
650  DATA 2 , 0 , 3 2 , 1 , 0 , 6 4 , 0 , 1 2 9
. 1 2 8 , 0 , 5 9 , 0 , 0 , 2 8 , 0 , 1 4 4 , 6
2 55 6 0  DATA 0 , 1 2 7 . 0 , 1 , 1 2 8 , 1 9 2 , 2
, 0 , 3 2 , 4 , 0 , 1 6 , 8 , 0 , 8 , 8 .
5 2 5570 DATA 0,6,1a,0,4,32,0,2,3
2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 0 , 1 6 2
580 DATA 2 , 3 2 . 0 , 2 , 3 2 , 0 , 2 , 3 2 ,
0 , 2 , 1 5 , 0 , 4 , 8 . 0 , 8 , 1 4 0

OF 590  DATA 8 , 0 , 8 , 9 , 0 , 1 5 , 2 , 0 ,
3 263 2 4 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 , 1 2 8 , 1 9 2 , 0 , 1 2 7 , 0 , 9
7
, 6
1 5

, 0 , 0 , 0 , 0 , 0 , 0 , 0 619 600 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 2 , 0 ,
7F 250  DATA 1 2 4 , 0 , 1 , 1 3 1 , 0 , 2 , 0 , 1 0 . 1 8 3 , 1 2 8 , 3 , 0 , 5 5 , 4 ,

4 8 52 8 , 2 , 0 , 1 2 8 , 4 , 0 , 6 4 , 4 , 0 , 5 8 8 CO 610  DATA 0 , 1 6 , 8 , 0 , 8 , 1 6 , 0 . 4 , 1
5 , 0 , 4 , 3 2 , 0 , 2 , 3 2 , 0 ,
1 3 8

Cl 250  DATA 6 4 . 4 , 0 , 5 4 , 2 , 0 , 1 2 8 , 2 AD 620  DATA 2 , 3 2 , 0 , 2 , 1 6 , 0 , 4 , 1
6
,

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

84

270  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0
280  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 6 , 0 ,
0 , 1 9 8 , 0 , 3 , 1 , 1 2 8 , 4 . 3 9 0

94

01

630  DATA 3 , 0 , 9 5 , 0 , 1 9 3 , 1 2 8 . 0 ,
5 2 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 4 0 , 6
2 2640  DATA 0 , 0 , 0 . 0 . 0 , 0 , 0 , 0 , 0 , 0

FS 290  DATA 0 , 5 4 , 4 . 0 , 6 4 , 8 , 0 , 3 2 ,
1 5 , 0 , 1 6 , 1 5 , 0 , 1 5 , 1 5 , 0 , 2 5 2

35
. 0 , 0 , 0 , 0 , 0 , 0 , 0
650  DATA 0 , 0 , 0 , 1 2 7 , 0 . 3 . 1 2 8 ,
251 300  DATA 1 6 , 1 6 , 0 , 1 5 , 8 , 0 , 3 2 . 4

, 0 , 6 4 , 4 , 0 , 6 4 , 3 , 1 , 1 2 8 , 3 5 6 2 4 , 1 2 . 0 . 2 4 , 1 5 , 0 , 4 . 3 2 . 0 , 5 7 0
EC 310 DATA 0 , 1 9 6 , 0 , 0 , 5 6 , 0 , 0 , 0 , us 660  DATA 2 , 1 6 , 0 , 4 , 1 2 , 0 , 2 4 , 3 ,

0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 0 , 2 7 4 1 2 8 , 2 2 4 , 0 , 1 2 7 , 0 , 0 , 0 , 0 , 5 4 0
2F 320 DATA 0 , 1 2 7 , 0 , 1 , 1 2 8 , 1 9 2 , 2 87 670  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ; 0 , 0

9 5
, 0 , 3 2 , 4 , 0 , 1 5 , 8 , 0 . 8 . 8 , 5 2 6
330  DATA 0 , 8 , 1 6 , 0 , 4 , 3 2 , 0 , 2 . 3 39

, 0 . 0 . 0 , 0 , 0 , 2 2 3 , 2 2 3
690  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

05
2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 0 , 1 6 2
340 DATA 2 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , DA

, 0 , 0 , 0 , 0 , 0 , 0 , 0
650 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

CO
0 , 2 . 1 6 , 0 , 4 , 8 , 0 , 8 , 1 4 0
350 DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 . 0 . 3 2 133

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

, 1 , 1 2 8 , 1 9 2 , 0 , 1 2 7 , 0 , 1 , 5 1 9 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 4
63 710  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

F4 360 DATA 0 , 2 8 . 0 , 0 , 9 9 , 0 , 0 , 1 2 8 , 0 , 0 , 0 . 0 . 0 . 1 8 5 , 1 8 6
01 720 DATA 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0

SB
, 1 2 8 , 1 , 0 , 5 4 , 2 , 0 , 3 2 , 2 , 4 8 4
370 DATA 0 , 3 2 , 4 , 0 , 1 6 , 4 , 0 , 1 5 , 0 , 0 , 0 , 0 , 0
8 , 0 , 8 , 8 , 0 , 8 , 8 , 0 , 1 1 2 06 730 DATA 0 , 0 , 0 , 1 2

7
, 0 , 3 , 1 2 8  
2

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

91 380  DATA 8 , 8 . 0 , 8 , 8 , 0 , 8 , 4 , 0 , 1 CS 740  DATA 2 , 1 5 , 0 , 4 , 1 2 , 0 , 2 4 , 3 ,
6 , 4 , 0 , 1 5 , 2 , 0 , 3 2 , 1 1 4 1 2 8 , 2 2 4 , 0 , 1 2 7 , 0 , 0 , 0 . 0 , 5 4 0

F l 3e0  DATA 2 , 0 , 3 2 , 1 , 0 , 6 4 , 0 , 1 2 8 90 750 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 2 1 , 2 1

3 9
, 1 2 8 , 0 , 8 9 , 0 , 0 , 2 8 , 0 , 1 4 5 , 5 2
74 0 0  DATA 0 , 8 , 0 , 0 . 2 0 , 0 , 0 , 3 4 , 0 ES 750 DATA 0 , 0 . 0 . 0 , 0 , 0 , 0 , 5 2 , 0 ,
, 0 , 3 4 , 0 , 0 , 6 6 , 0 , 0 , 1 5 1 0 , 1 5 3 , 1 2 8 , 3 , 0 , 8 5 . 4 , 4 8 5

1

[ PROGRAM: C I R C L E S  DI S P LAY

85 1 0  RE M
ammo

31 2 0  RE M *  S P R I T E  LI RBARY  D I S P L
AY •

05 3 0  RE M ° C I R C L E S

CB 4 0  RE M

38 S O  P O K E 5 5 . 0 : P O K E 5 5 , 4 0 : X a X
4 1
:

I FX . . . 1 THE NLCAD"CI RCLE 5 ", 8 , 1

SA 6 0  U• . 5 3 2 4 8 LP RI NT"[ CL5 J CBLUJ E
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OF 770 DATA c1,16,8,0,8,16.0,4,1 C6 1 1 5 0  DATA 8 , 6 4 , 8 , 4 , 6 4 , 1 8 , 2 , 0 8A 1510  DATA 8 , 0 , 8 , 4 , 1 2 8 , 1 4 4 , 3 ,
6 , 0 , 4 , 3 2 , 0 , 2 , 3 2 , 0 , 1 3 8 , 3 2 , 1 , 1 2 8 , 1 5 2 , 0 , 1 2 7 , 0 , 7 0 , 7 1 6 6 , 9 6 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 7 , 6 5 2

82 780 DATA 2 , 3 2 , 0 , 2 , 1 6 , 0 , 4 , 1 6 ,
0 , 4 , 8 , 0 , 8 , 4 , 0 , 1 6 . 1 1 2 21 1150  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 , 20 1520  DATA 0 , 1 2 7 , 0 , 1 , 1 3 5 , 1 9 2 ,

DI 750 DATA 3 , 0 , 9 6 , 0 , 1 9 3 , 1 2 8 . 0 , 2 , 8 , 3 2 , 4 , 0 , 1 6 , 8 , 0 . 8 , 8 , 5 4 2 3 , 6 , 1 6 0 , 4 , 1 2 9 , 1 8 , 8 , 0 , 8 , 8 , 8 0 0
6 2 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 4 6 , 5 2 8 52 1170  DATA 0 , 6 , 1 6 , 0 , 4 , 3 2 , 0 , 2 ,

OD 800 DATA 0 , 1 2 7 . 0 , 1 , 1 2 8 , 1 9 2 , 2 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 6 , 1 7 0 2 0 1530  D A TA  0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 3
, 0 , 3 2 . 4 . 0 . 1 6 . 8 , 0 , 8 , 8 . 5 2 5 21 1180  DATA 2 , 3 2 , 3 2 , 2 , 3 2 , 1 9 2 , 2 4 , 3 2 , 0 . 2 , 3 2 , 0 . 2 , 5 6 , 8 , 2 4 8

30 810  DATA 0 , 8 , 1 8 , 0 , 4 , 3 2 , 0 . 2 , 3 F3 1 5 4 0  DATA 1 4 , 3 2 , 0 , 2 , 3 2 , 4 , 2 , 3
2 , 0 , 2 , 3 2 . 0 , 2 . 3 2 . 0 . 1 6 2 2A

, 3 3 . 0 , 2 , 1 8 , 0 , 4 , 8 , 0 , 9 , 3 6 7
1 1 3 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 4,4,34,20,e,20,8,0,s ,216

48 820 DATA 2 , 3 2 . 0 , 2 , 3 2 , 0 , 2 , 3 2 , 2 , 1 , 1 2 8 , 1 9 2 , 0 , 1 2 7 , 0 . 2 4 , 5 4 2 2A 1550 DATA e,0,8,4,128,144,3,
0 , 2 , 1 6 , 0 , 4 , 8 , 0 , 8 , 1 4 0 59 1200 DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 , 8 , 9 5 , 1 . 1 3 5 , 1 9 2 , 0 , 1 2 7 , 0 , 1 6 1 , 1

2 , 8 , 3 2 , 4 , 0 , 1 5 , 8 , 0 , 6 , 8 , 5 4 2 015
2 3 8 3 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 2 45 1210 DATA 0 . 8 , 1 5 . 0 . 4 , 3 2 , 0 , 2 , F7 1560  DATA 0 , 1 2 7 . 0 , 1 , 1 3 5 , 1 5 2 ,

, 1 , 1 2 8 , 1 9 2 . 0 . 1 2 7 , 0 , 2 4 2 , 7 6 0 3 2 , 0 , 2 , 3 2 , 0 , 2 , 4 7 , 2 3 2 , 4 0 9 3 , 8 , 1 6 0 , 4 , 1 2 9 , 1 6 , 8 , 0 , 8 , 8 . 8 0 0
67 840  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 . 1 9 2 , 2 F8 1220  DATA 2 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2

, 8 , 3 2 , 4 , 6 , 1 6 , 8 , 6 , 8 , 8 , 5 5 8 , 0 , 2 , 1 8 , 0 , 4 , 8 , 0 , 8 , 1 4 0 SE 1570  D A TA  0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 3
98 850 DATA 8 , 8 , 1 6 , 8 , 4 , 3 2 , 8 , 2 , 3 55 1230  DATA 8 , 0 , 6 . 4 , 0 , 1 6 , 2 , 0 , 3 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 . 5 6 , 8 . 2 4 8

2 , 8 , 2 , 3 2 , 0 , 2 , 3 2 , 8 , 2 0 2 2 , 1 , 1 2 5 , 1 9 2 , 0 , 1 2 7 , 0 , 2 3 1 , 7 4 9 8 9 1 5 8 0  D A TA  1 4 , 3 2 , 0 , 2 , 3 2 , 8 , 2 , 3
83 6 6 0  DATA 2 , 3 2 , 0 . 2 , 3 2 , 0 . 2 , 3 2 , 11 1240  DATA 0 , 1 2 7 , 0 , 1 , 1 3 5 . 1 5 2 , 4 , 8 . 3 4 , 2 0 , 8 . 2 0 , 8 , 8 , 8 , 2 3 8

0,2,16,0,4,e,0,8,14o 2 , 8 , 3 2 , 4 , 0 . 1 6 . 8 . 0 , 8 , 8 . 5 4 2 7A 1550 DATA 13,0,8,4,1e8,144,3.
45 8 7 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 2 7 9 1250 DATA 0 , 8 , 1 8 , 0 , 4 , 3 3 , 0 , 2 , 6 , 9 5 , 1 , 1 3 5 , 1 9 2 , 0 , 1 2 7 , 0 , 2 5 4 , 1

, 1 , 1 2 8 , 1 5 2 , 0 . 1 2 7 . 0 , 1 0 5 , 6 2 7 3 2 , 1 9 2 , 2 . 3 2 , 3 2 , 2 , 3 2 , 0 , 3 9 7 105
80 880  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 , 2 80 1260  DATA 2 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 AF 1500  DATA 0 , 1 2 7 , 0 , 1 , 1 3 5 , 1 9 2 ,

, 8 , 3 2 . 4 , 1 , 1 5 , 8 , 1 , 8 , 8 , 5 4 4 , 0 , 2 , 1 6 , 0 , 4 , 8 , 0 , 8 , 1 4 0 3 , 8 , 1 5 0 , 4 , 1 2 9 , 1 5 , 6 , 0 , 0 , 9 , 8 0 0
BA 890  DATA 2 , 6 , 1 6 , 2 , 4 , 3 2 , 4 , 2 , 3 CO 1270 DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3

2 , 4 , 2 , 3 2 , 0 , 2 , 3 2 . 8 . 1 8 2 2 , 1 , 1 2 8 , 1 9 2 . 0 , 1 2 7 , 0 , 3 3 , 5 5 1 76 1510  D A TA  0 , 8 , 2 0 , 0 . 2 0 , 3 4 , 0 , 3
50 900  DATA 2 . 3 2 . 0 , 2 , 3 2 , 0 , 2 . 3 2 , 9A 1280  DATA 0 , 1 2 7 . 0 , 1 . 1 3 6 . 1 9 2 , 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 5 5 . 8 , 2 4 6

0 . 2 . 1 6 , 0 , 4 , 6 , 0 , 9 , 1 4 0 2 , 8 , 3 2 , 4 , 6 4 , 1 6 , 8 , 5 4 , 8 . 8 , 6 7 0 12 1 6 2 0  DATA 1 4 , 3 2 , 0 , 2 , 3 2 , 1 6 , 2 ,
CD 9 1 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 2 27 1290 DATA 3 2 , 8 , 1 5 , 3 2 , 4 , 3 2 , 1 6 3 4 , 1 6 , 3 4 , 2 0 , 3 2 , 2 0 , 8 , 0 , 8 , 2 7 0

. 1 . 1 2 8 , 1 5 2 , 0 , 1 2 7 . 0 . 1 1 9 , 6 3 7 , 2 , 3 2 , 1 5 , 2 , 3 2 , 0 , 2 , 3 2 , 8 , 2 6 6 51 1630  D A TA  8 , 0 , 8 , 4 , 1 2 8 , 1 4 4 , 3 ,
6C 9 2 0  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 5 2 , 2 45 1300  DATA 2 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 8 , 9 6 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 1 6 7 , 1

, 6 , 3 2 , 4 , 0 , 1 8 , 8 , 0 , 8 , 8 , 5 4 2 2 , 1 6 , 0 . 4 , 8 , 0 . 8 . 1 4 0 0 2 2
73 9 3 0  DATA 0 , 8 , 1 6 , 0 , 3 6 , 3 2 , 0 , 6 6

, 3 2 , 1 , 1 3 0 , 3 2 , 2 , 2 , 3 2 , 8 , 3 9 7
45 1310 DATA 6 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3

2 . 1 , 1 2 8 , 1 9 2 , 0 . 1 2 7 , 0 , 4 8 , 5 6 6
07 1 6 4 0  DATA 0 , 1 2 7 , 0 , 1 , 1 3 5 . 1 5 2 .

3,E1,160.4,129,16,8,0,13,8,800
03 9 4 0  DATA 2 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , GB 1320 DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 ,

0 , 2 , 1 6 , 0 , 4 , 8 , 0 , 6 , 1 4 0 3 . 8 , 1 6 0 , 4 , 1 2 5 , 1 6 , 6 , 0 , 6 , 8 , 8 0 0 FE 1650  DATA 0 , 8 , 2 0 . 0 , 2 0 . 3 4 , 0 . 3
DB 9 5 0  DATA 8 , 0 , 6 , 4 , 0 . 1 6 , 2 , 0 , 3 2 01 1330 DATA 8 , 6 , 2 0 , 8 , 2 0 , 3 4 , 6 , 3 4 , 3 2 , 0 . 2 , 3 2 , 0 , 2 , 5 6 , 8 , 2 4 8

, 1 , 1 2 8 , 1 5 2 , 0 , 1 2 7 , 0 , 2 5 2 . 7 7 0 4 , 3 2 , 8 , 2 , 3 2 , 0 , 2 , 5 6 , 8 , 2 8 0 66 1550 DATA 1 4 , 3 2 , 3 2 , 2 , 3 2 , 1 5 2 ,E4 9 6 0  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 . 1 9 2 , 2 AF 1 3 4 0  DATA 1 4 , 3 2 . 0 , 2 , 3 2 , 0 , 2 , 3 2 , 3 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 8 , 0 . 8 , 4 3 0
ES

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

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

86 1670 DATA 8 , 0 , 8 , 4 , 1 2 0 , 1 4 4 , 3 ,
8 , 9 5 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 . 0 , 1 5 3 , 1

2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 1 1 , 1 7 3 8 , 5 6 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 7 , 8 6 2 00838

83

980 DATA 2 5 0 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3
2 , 0 , 2 , 1 5 , 0 . 4 , 8 , 0 , 8 , 3 8 8
9 9 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 2

40 1350  DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 ,
3 , 8 , 1 6 0 , 4 . 1 2 9 , 1 6 , 8 , 0 , 8 , 6 , 8 0 0

3F 1680  DATA 0 , 1 2 7 . 0 , 1 , 1 3 6 , 1 9 2 ,
3 , 8 , 1 6 0 , 4 , 1 2 5 , 1 6 , 8 , 0 , 8 , 8 , 8 0 0

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

75 1370  DATA 0 , 6 , 2 0 , 2 , 2 0 , 3 4 , 4 , 3
4 , 3 2 , 4 , 2 , 3 2 . 0 , 2 , 5 5 , 8 , 2 5 6

44

80

1690 DATA 0,8,2o,o,20,34,0,3
4 . 3 2 , 0 , 2 , 3 2 , 0 , 2 , 5 7 , 2 3 2 , 4 7 3
1700  DATA 1 4 . 3 2 , 0 , 2 . 3 2 , 0 , 2 , 3I F

EO

1010  DATA 0 , 8 , 1 6 , 0 , 4 , 3 2 , 0 . 2 ,
3 2 , 0 , 2 , 3 2 . 0 , 2 . 3 2 , 8 , 1 7 0
1020  DATA 2 , 3 2 , 2 , 2 , 3 2 . 1 . 1 3 0 ,

2 7

40

1360 DATA 1 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3
4 , 0 , 3 4 , 2 0 , 0 , 2 0 . 0 , 0 , 8 , 2 0 5
1390 DATA 8,0,e,4,12e,144,3, ES

4 , 0 , 3 4 . 2 0 , 0 , 2 0 , 0 , 0 . 8 , 2 0 6
1710 D A TA  8 , 0 , 8 , 4 , 1 2 8 . 1 4 4 , 3 ,
8 , 9 6 , 1 , 1 3 6 . 1 9 2 , 0 , 1 2 7 , 0 . 5 7 , 9 1

3 2 . 0 , 6 6 , 1 5 , 0 , 3 6 , 8 . 0 , 8 , 3 6 7 8 , 9 6 . 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 1 2 9 , 9 218 1 0 3 0  DATA 8 , 0 , 8 , 4 , 0 , 1 6 , 2 , 0 , 3 84 57 1720  DATA 0 , 1 2 7 . 0 , 1 , 1 3 6 , 1 9 2 ,
85

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

F8 1400 DATA 0 . 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 ,
3 , E 1 , 1 6 e , 4 , 1 2 9 , 1 6 , 8
o
0 , 8 , 8 , 8 0 0

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

2 , 8 , 3 2 , 4 , 0 , 1 8 , 8 , 0 , 8 , 8 , 5 4 2 SD 1 4 1 0  DATA 0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 3 58 1730 D A TA  0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 2BA 1050  DATA 0 , 8 , 1 6 , 0 , 4 , 3 2 , 0 , 2 , 4 , 3 2 , 1 , 1 3 0 , 3 2 . 2 . 2 . 5 8 , 8 . 3 7 9 4 , 3 2 , 1 5 2 , 2 , 3 2 , 3 2 , 2 , 5 6 , 0 , 4 7 2
3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 8 , 1 7 0 OF 1 4 2 a  DATA 1 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 l e 1740  DATA 1 4 , 3 2 . 0 , 2 , 2 2 , 0 , 2 . 383 1060 DATA 2 , 3 2 , 0 . 2 , 3 2 , 4 , 2 , 3 2 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 6 , 0 , 6 , 2 0 6 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 8 , 0 , 8 . 2 0 6
, 4 , 2 . 1 6 , 2 , 4 , 8 , 2 , 8 , 1 5 2 78 1430 DATA 8 ; 0 , 8 , 4 , 1 2 8 , 1 4 4 , 3 , 12 1750  D A TA  8 , 0 , 8 , 4 , 1 2 8 , 1 4 4 , 3 ,

6 , 9 6 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 1 3 1 , 9 8 , 9 6 , 1 . 1 3 6 , 1 9 2 , 0 . 1 2 7 , 0 . 2 1 7 , 1
BE 1070 DATA 8 . 1 . 8 . 4 . 1 . 1 6 . 2 . 0 , 3 86 0 7 2

2 , 1 , 1 2 8 . 1 9 2 , 0 , 1 2 7 , 0 , 8 1 , 6 7 1 10 1440  DATA 0 . 1 2 7 , 0 , 1 , 1 3 6 , 1 5 2 . 8F 1760  DATA 0 , 1 2 7 , 0 , 1 . 1 3 5 , 1 5 2 ,
71 1080  DATA 0 , 1 2 7 , 0 . 1 , 1 3 6 , 1 9 2 , 3 , 8 , 1 6 0 , 4 . 1 2 5 , 1 6 , 8 , 0 , 8 . 8 . 8 0 0 3 . 8 , 1 6 0 , 4 , 1 2 9 , 1 5 , 8 , 0 , 8 , 8 , 8 0 0

2 , 8 , 3 2 , 4 , 0 . 1 5 , 0 , 0 , 8 , 8 , 5 4 2 41 1450  DATA 0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 2
Ca 1 0 3 0  DATA 0 , 8 , 1 6 , 0 , 4 , 3 2 , 0 , 2 , 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 5 6 , 1 1 , 2 5 1 E7 1 7 7 0  DATA 0 , 8 , 2 0 , 3 2 , 2 0 . 3 4 , 1 5

e l
3 2 , 0 , 2 , 3 2 , 0 , 2 , 3 2 , 8 , 1 7 0
1100  DATA 2 , 3 2 , 0 , 2 , 3 2 , 8 , 2 , 3 2

72 1460  DATA 2 0 5 , 3 2 , 0 , 2 , 3 2 , 0 , 2 ,
3 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 6 , 0 , 8 , 3 9 8 DO

, 3 4 , 3 2 . 1 6 . 2 , 3 2 , 0 , 2 , 5 6 , 6 , 3 1 2
1780 DATA 1 4 , 3 2 . 0 , 2 , 3 2 , 0 . 2 , 3

. 8 , 2 , 1 6 . 8 , 4 , 8 , 8 , 8 . 1 7 2 Fl 1470  DATA 8 , 0 , 8 , 4 . 1 2 8 . 1 4 4 , 3 ,
FF 1110  DATA 8 , 8 , 8 , 4 , 8 . 1 6 . 2 , 8 , 3 8 , 9 6 , 1 , 1 3 6 , 1 5 2 , 0 , 1 2 7 , 0 , 1 0 3 , 9 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 8 . 0 , 8 , 2 0 5

2 , 1 , 1 2 8 , 1 5 2 , 0 , 1 2 7 , 0 , 9 5 , 6 3 7 58 3E 1790 DATA 8,0,8,4,126,144.3.
E9 1120 DATA 0 , 1 2 7 , 0 , 1 , 1 3 6 , 1 9 2 , 4 8 1480  DATA 0 , 1 2 7 , 0 , 1 , 1 3 5 , 1 9 2 , 8 , 9 5 , 1 , 1 3 6 , 1 9 2 , 0 , 1 2 7 , 0 , 1 5 3 , 1

2 , 8 , 3 2 , 4 , 0 , 1 8 , 8 , 0 , 8 , 8 , 5 4 2 3 , 8 , 1 5 0 , 4 , 1 2 9 , 1 6 , 8 , 0 , 8 , 8 , 8 0 0 008
9A 1130 DATA 0 . 8 . 1 8 , 0 . 4 , 3 2 , 0 , 2 , Pb 1800  DATA 0 , 1 2 7 , 0 , 0 , 2 5 5 , 1 2 0 ,

AS 1490 D A TA  0 , 8 , 2 0 , 0 , 2 0 , 3 4 , 0 , 3 3 , 2 5 5 , 2 2 4 , 7 , 2 5 5 , 2 4 0 , 1 5 , 2 5 5 , 2
3 2 , 0 . 2 . 3 2 , 0 , 2 , 3 2 , 8 . 1 7 0 4 , 3 2 , 0 , 2 , 3 2 , 0 , 2 , 5 6 , 8 , 2 4 8 4 8 , 1 5 , 2 0 2 7
1140 DATA 2 , 3 2 , 0 , 2 , 3 2 , 1 8 , 2 . 3 43 1 6 0 0  DATA 1 4 , 3 2 , 2 , 2 , 3 2 , 1 , 1 3 0 60 1510  DATA 2 5 5 . 2 4 8 , 3 1 , 2 5 5 , 2 5 2
2 , 1 6 , 2 , 1 6 , 3 2 , 4 , 8 , 3 2 , 8 , 2 3 8 , 3 4 , 0 , 3 4 , 2 0 , 0 , 2 0 , 8 , 0 , 8 , 3 3 7 , 3 1 , 2 5 5 , 2 5 2 , 6 3 , 2 6 5 , 2 5 4 . 5 3 , 2 5
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OF

45

DE

5 , 2 5 4 , 5 3 , 2 5 5 , 3 0 4 1
1820  DA TA  2 5 9 , 6 3 , 2 5 5 , 2 5 4 , 6 3 ,
2 5 5 , 2 5 4 , 3 1 , 2 5 5 , 2 5 2 , 3 1 , 2 5 5 , 2
52 , 1 5 , 2 5 5 , 2 4 8 , 2 9 9 2
1830  DA TA  1 5 , 2 5 5 , 2 4 8 , 7 , 2 5 5 . 2
4 0 , 3 , 2 5 5 , 2 2 4 . 0 , 2 5 5 , 1 2 8 ,
0
,
1 2 7

, 0 , 2 2 2 , 2 2 3 4
1840 DA TA  0 , 1 1 2 . 0 , 0 , 2 4 0 , 6 4 , 2
, 2 4 0 , 2 2 4 , 7 , 2 1 1 , 2 4 0 . 1 5 , 2 4 1 , 2 4
13,1s,Isso

BC

AB

EA

AD

2 0 8 0  DA TA  0 , 1 1 2 , 0 . 0 . 2 4 0 , 0 , 3 ,
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 0 , 0 , 1 5 , 1 1
12
2 0 9 0  DA TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 ,
2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 6 3 , 2
4 0 , 1 8 9 1
2 1 0 0  DA TA  0 , 6 3 , 2 4 0 , 0 . 5 3 . 2 2 4 ,
0 , 3 1 , 2 2 4 , 0 , 3 1 , 2 2 4 , 0 , 1 5 , 1 9 2 , 0
, 1 3 0 7
2 1 1 0  DA TA  1 5 , 1 9 2 , 0 , 7 , 1 9 2 , 0 , 3

SA

04

7C

57

2 9 0 0  DA TA  0 , 1 2 7 , 0 , 1 , 1 3 8 , 1 9 2 ,
2 , 8 , 3 2 , 4 , 8 . 1 5 , 1 0 , 8 , 4 0 . 9 , 5 9 3
2 4 1 0  D A TA  8 , 7 2 . 1 5 , 1 3 5 , 1 3 2 , 3 2
, 7 3 , 2 , 3 2 , 4 2 , 2 , 3 2 . 2 8 . 2 , 5 3 , 2 5 5
, 9 2 7
2 4 2 0  DA TA  2 5 4 , 3 2 , 2 8 , 2 , 3 2 , 4 2 ,
2 , 3 2 , 7 3 , 2 , 1 6 , 1 3 6 , 1 3 2 , 9 . 8 ,
7
2 ,
8 7 2
2430 DATA 10,8,56,4,8,16,2,e
, 3 2 , 1 , 1 3 5 , 1 9 2 , 0 , 1 2 7 , 0 , 9 1 , 6 5 1

88

D7

SA

16

1850 DA TA  2 4 3 , 2 4 8 , 3 1 , 2 4 3 , 2 5 2
, 3 1 , 2 4 7 , 2 5 2 , 6 3 , 2 1 7 , 2 5 1 , 5 3 . 2 4
7 , 2 5 4 , 5 3 , 2 5 5 , 2 9 9 3
1860 DA TA  2 5 4 , 6 3 , 2 5 5 , 2 5 4 , 5 3 ,
2 5 5 , 2 5 4 . 3 1 . 2 5 5 , 2 5 2 , 3 1 , 2 5 5 , 2 5
2 . 1 5 , 2 5 5 , 2 9 8 . 2 8 8 2
16170 DA TA  1 5 , 2 5 5 , 2 4 8 , 7 , 2 5 5 ,
24 0 , 3 , 2 5 5 , 2 2 4 , 0 , 2 5 5 , 1 2 8 , 0 , 1 2
-, 0 . 2 2 3 , 2 2 3 5
1880 D A TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 .

34

33

83

01

, 1 2 8 , 0 , 0 , 1 2 8 , 0 , 0 , 0 , 0 , 9 1 , 7 5 9
2 1 2 0  DA TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 ,
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 1 0 , 0 . 1 5 , 1 1
12
2 1 3 0  DA TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 ,
2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 5 3 , 2
4 0 , 1 6 9 1
2 1 4 0  DA TA  0 , 5 3 , 2 2 4 , 0 , 5 3 , 1 2 8 ,
0 , 3 0 , 0 , 0 , 2 4 , 0 , 0 . 0 , 0 , 0 , 5 3 2
2 1 5 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 .

BB

34

72

75

2 4 4 0  DA TA  0 , 1 2 7 , 0 , 1 . 1 2 8 , 1 9 2 ,
2 , 1 2 8 , 1 5 0 , 4 , 5 5 , 1 5 , 8 , 6 5 , 8 , 8 , 9
12
2 4 5 0  D A TA  3 1 , 8 . 2 0 , 3 4 , 1 2 , 3 5 , 2
0 . 5 0 , 3 2 , 2 1 2 , 1 8 4 , 3 2 , 4 3 , 2 , 3 2 , 2
8,7ee
2 4 5 0  DA TA  2 , 3 2 , 1 0 5 , 2 , 3 3 , 1 9 9 ,
1 3 0 , 3 8 , 2 0 , 5 8 , 2 4 , 3 4 , 2 0 . 8 , 3 4 , 8
, 7 3 8
2470 DATA e,s 5,8,4,s 5,16,2,1

0 , 0 , 0 , 0 , 0 , 0 . 2 0 , 2 0 2 8 , 1 5 0 , 1 , 1 2 8 , 1 9 2 , 0 , 1 2 7 , 0 , 2 2 4
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 9 0 . 0 . 1 5 , 1 1 5C 2 1 5 0  DA TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 ,

1
3

12 2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 e
o
0 j s , 1 1

08 2 1  r O A T A  0 , 1 2 7 , 0 , 1 , 1 7 2 , 1 9 2 ,40 1890 DA TA  2 1 0 , 2 4 , 3 1 , 2 4 0 , 5 0 , 3 12 2 , 1 0 7 , 3 2 , 4 , 1 5 5 , 1 4 1 , 1 3 , 8 , 8 8 , 1
1 , 2 4 0 , 1 2 1 , 5 3 , 2 4 1 , 2 5 4 , 5 3 , 2 9 3 . 98 2 1 7 0  DA TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 ,
2 5 4 , 6 3 , 2 4 7 , 2 4 1 8 2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 6 3 , 2 4 0 , 0 , 5 3 , 2 1 , 1 0 5 7

3F 1900  D A TA  2 5 4 , 5 3 , 2 5 5 , 2 5 4 , 5 3 , 4 0 , 1 5 9 1 15 2 1 9 0  DA TA  8 , 1 0 1 , 1 8 , 2 0 1 , 1 5 4 , 3
2 5 5 , 2 5 1 , 3 1 , 2 5 5 , 2 5 2 , 3 1 , 2 5 5 , 2 5 OF 2 1 8 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 . 6 2 , 3 1 , 3 5 , 8 , 1 8 , 3 5 , 8 , 1 8 , 6 3 , 2
2 , 1 5 , 2 5 5 , 2 4 8 , 2 9 9 2 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 5 5 , 1 0 6 7

26 1910  DA TA  1 5 , 2 5 5 , 2 4 8 . 7 , 2 5 5 , 2 39 2 1 9 0  DATA 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 , SI 2 5 0 0  DA TA  2 5 4 . 3 6 , 8 . 1 8 , 3 5 , 6 2 ,
4 0 , 3 , 2 5 5 . 2 2 4 , 0 , 2 5 5 , 1 2 8 , 0 , 1 2 ' 0 , 0 , 0 , 0 , 0 , 0 , 2 0 , 2 0 1 8 , 3 4 , 2 0 1 , 1 5 2 , 1 9 , 8 , 1 0 0 , 1 3 , 8 ,
, 0 , 2 2 5 , 2 2 3 8 FB 2 2 0 0  DA TA  0 . 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 , 8 8 , 1 0 6 5

0 3 1920  D A TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 , 2 4 0 , 0 , 7 , 2 4 0 , 0 , 7 , 2 4 0 , 0 , 3 , 1 0 9 2 FS 2 5 1 0  D A TA  8 , 1 3 6 , 7 2 , 4 , 9 2 , 1 4 1 ,
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 0 , 0 , 1 5 , 1 1 2 , 1 0 7 , 3 2 , 1 , 1 5 2 , 1 8 2 , 0 , 1 2 7 , 0 , 2
12 80 2 2 1 0  DATA 2 4 0 , 0 , 1 , 2 4 0 , 0 , 0 , 2 4 5 3 , 1 3 2 2

F8 1930  DA TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 , 0 , 0 , 0 , 1 1 2 , 0 , 0 , 4 8 , 0 , 0 , 1 5 , 8 9 7 50 2 5 2 0  DA TA  0 , 5 3 , 0 , 1 , 2 4 0 , 1 9 2 , 3
2 4 0 , 0 , 6 3 . 2 4 0 . 0 , 6 3 . 2 4 0 , 0 , 5 3 , 2 27 2 2 2 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , , 2 2 4 , 3 2 , 7 , 1 9 2 , 1 5 , 1 5 , 1 2 8 , 8 , 1 5
4 0 . 1 6 9 1 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

2E 1990  DA TA  0 , 5 3 , 2 5 5 , 2 5 4 , 6 3 , 2 5 9 5 2 2 3 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , CO i l r O A T A  0 , 8 , 3 1 , 0 , 4 . 6 3 , 0 , 2 ,
5 , 2 5 4 , 3 1 , 2 5 5 , 2 5 2 , 3 1 . 2 5 5 , 2 5 2 , 0 , 0 , 0 , 0 , 0 , 0 , 1 3 6 , 1 3 6 5 3 , 1 2 8 , 2 , 5 3 , 2 2 4 , 2 , 5 3 , 2 5 2 , 9 0 5
1 5 , 2 5 5 , 2 4 8 , 2 7 3 8 43 2 2 4 0  DA TA  0 , 1 1 2 , 0 , 0 . 2 4 0 , 0 , 1 ,

8C 1950 D A TA  1 5 , 2 5 5 , 2 4 8 , 7 , 2 5 5 , 2 2 4 0 , 0 , 1 , 2 4 0 , 0 , 0 , 2 4 0 , 0 , 0 , 1 0 7 4 28 2 5 1 0  DA TA  2 , 5 3 , 2 5 4 , 2 . 5 3 , 2 5 5 ,
4 0 , 3 . 2 5 5 , 2 2 4 , 0 , 2 5 5 , 1 2 8 , 0 , 1 2 7 2 , 6 3 , 2 5 5 , 1 3 0 , 3 1 , 2 5 5 , 1 3 2 , 1 5 , 2
, 0 , 7 0 , 2 0 8 2 AS 2 2 5 0  DA TA  1 1 2 , 0 , 0 , 1 1 2 , 0 , 0 , 4 8 5 5 , 1 3 6 , 1 9 1 3

CB 1 9 6 0  DA TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 , , 0 , 0 , 4 8 , 0 , 0 , 1 6 , 0 . 0 , 1 5 , 3 5 2
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 0 , 0 . 1 5 . 1 1 OF 2 2 5 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 50 2 5 5 0  D A TA  1 5 . 2 5 5 . 1 3 5 , 7 , 2 5 5 , 1
12 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 5 , 3 , 2 5 4 , 3 2 , 1 , 2 5 2 , 1 9 2 , 0 , 1 2

7
. 0

PO 1970 DA TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 , - 70 2 2 7 0  DATA 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , , 2 1 5 , 1 7 5 0
2 9 0 , 0 , 6 3 , 2 9 0 , 0 , 6 3 , 2 4 0 , 0 , 5 3 , 2 0 , 0 , 0 , 0 , 0 , 0 , 5 , S EC 2 5 5 0  D A TA  0 , 1 5 , 0 , 0 , 8 , 0 , 0 , 5 0 ,
4 0 , 1 5 9 1 3E 2 2 8 0  DA TA  0 , 0 , 0 , 1 , 2 2 8 , 1 9 2 , 2 , 0 , 0 , 2 0 0 , 0 , 1 , 1 5 , 0 , 2 , 3 0 3

CS 1980 D A TA  0 , 5 3 , 2 5 2 , 0 , 5 3 . 2 5 5 , 1 2 8 , 1 5 0 . 4 , 6 5 . 1 5 , 8 , 5 5 , 8 ,
8
,
7 8 5

A2 2 5 7 0  DA TA  0 , 0 . 2 , 0 . 0 , 4 . 0 , 0 , 8 ,
0 , 3 1 , 2 5 5 , 1 2 8 . 3 1 , 2 5 5 , 1 8 2 , 1 5 , 2 0 , 0 , 8 , 0 , 0 , 8 , 0 , 3 0
5 5 , 2 2 4 , 2 0 1 9 ES 2 2 9 0  DA TA  3 4 , 8 , 1 . 3 4 . 6 , 3 , 2 0 . 4 27 2 5 8 0  D A TA  0 , 8 , 0 , 0 , 8 , 0 , 0 , 4 , 0 ,

13 1990 DA TA  1 5 . 2 5 5 , 2 4 0 , 7 , 2 5 5 , 2 8 , 0 , 2 1 2 , 1 9 2 , 0
t
6 3 , 0 4 , 2 1 3 , 6 9
4

0 , 2 , 0 , 0 , 2 . 0 , 0 , 2 4
4 0 , 3 , 2 5 5 , 2 2 4 , 0 , 2 5 5 , 1 2 8 , 0 . 1 2 7 E2 2 3 0 0  DA TA  0 , 0 , 1 2 5 , 0 , 1 , 1 4 9 , 1 2 FD 2 5 9 0  DA TA  1 , 0 . 0 , 0 , 1 9 2 , 0 , 0 , 4 8
. 0 . 2 1 0 , 2 2 1 4 8 , 6 , 2 0 , 9 6 , 2 4 , 3 4 , 1 6 , 1 5 , 3 4 , 8 , 6 0 , 0 , 0 , 0 , 0 , 0 , 4 8 , 2 8 8

83 2 0 0 0  DA TA  0 , 1 1 2 , 0 , 0 , 2 1 0 , 0 , 3 , 58 33 2500  D A TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 2 , 0
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 0 , 0 , 1 5 , 1 1 78 2 3 1 0  DA TA  8 , 5 5 , 8 , 4 , 5 5 , 1 5 , 2 . 1 , 0 , 1 9 3 , 1 2 8 , 1 , 0 , 5 4 , 2 , 4 5 0
12 2 8 , 1 6 0 . 1 , 0 , 5 4 , 0 , 0 , 0 , 1 7 8 , 5 9 9 48 2 5 1 0  DA TA  0 , 3 2 , 2 , 0 , 3 2 , 4 , 0 , 1 6

88 2 0 1 0  D A TA  2 4 0 , 0 , 3 1 , 2 4 0 , 0 , 3 1 , CE 2 3 2 0  DA TA  0 , 1 5 , 0 , 0 . 8 , 1 9 2 , 0 , 8 , 8 , 0 , 8 , 8 , 0 , 4 2 , 8 , 0 , 1 6
02 4 0 , 0 , 6 3 . 2 9 0 , 0 , 6 3 . 2 1 0 . 0 , 6 3 , 2 3C 2 5 2 0  D A TA  2 8 , 0 , 0 , 8 , 0 , 0 , 0 , 0 , 0

4 0 , 1 5 9 1 3C
, 3 2 , 1 , 8 , 1 6 , 1 0 , 8 , 3 2 , 9 , 3 4 2

2 3 3 0  DA TA  8 , 5 1 , 1 5 , 1 3 5 , 1 2 8 , 3 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 5
75 2 0 2 0  D A TA  0 , 5 3 , 2 4 0 , 0 , 5 3 , 2 4 8 , FEI 2 6 3 0  DATA 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0 , 3 1 , 2 5 2 , 0 , 3 1 , 2 5 2 , 0 , 1 5 , 2 5 4 , 0
, 7 3 , 0 , 3 2 . 4 2 , 0 , 3 2 , 2 8 , 0 , 5 3 , 2 5 5

0 , 0 , 0 , 0 , 0 , 0 . 6 4 , 6 4
, 1 4 4 9 DS

, 9 0 9
2 3 9 0  DA TA  2 5 4 , 0 , 2 8 , 2 , 0 , 9 2 , 2 , SE 2 5 4 0  DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 , 0 .

AF 2 0 3 0  D A TA  1 5 , 2 5 4 , 0 , 7 , 2 5 5 , 0 , 3 0 , 7 3 , 2 , 0 , 1 3 5 , 1 3 2 , 1 , 8 , 7 2 , 7 5 2 0 , 1 , 1 2 8 , 0 , 0 , 5 4 , 0 , 1 9 9
, 2 5 5 . 0 , 0 , 2 5 5 , 0 , 0 , 1 2 7 , 0 , 1 2 , 1 1 16 2 3 5 0  D A TA  2 , 8 , 5 6 , 4 , 8 , 0 , 2 , 8 , 0 1F 2 5 5 0  DA TA  0 , 3 2 , 0 , 0 , 3 2 , 0 , 0 , 1 5
83 , 1 , 1 3 5 , 0 , 0 , 1 2 0 . 0 , 2 2 5 , 5 7 1 . 0 , 0 , 8 , 0 , 0 . 8 , 0 , 0 , 9 5

313 2 0 4 0  DA TA  0 , 1 1 2 , 0 , 0 , 2 4 0 , 0 , 3 , 0A 2 3 6 0  DA TA  0 , 1 2 7 , 0 , 0 , 1 2 8 , 1 2 8 , 03 2 5 8 0  D A TA  8 , 0 , 0 , 8 , 0 , 0 , 8 , 0 , 0 ,
2 4 0 , 0 , 7 , 2 4 0 , 0 , 1 5 , 2 4 0 . 0 , 1 5 , 1 1 0 , 1 2 8 , 1 2 8 , 0 , 5 5 , 0 , 0 , 6 5 , 0 , 0 ,

7
5

1 5 , 0 , 0 , 3 2 , 0 , 0 , 3 2 , 1 0 4
12 F3 2 6 7 0  DA TA  0 , 1 , 5 4 , 0 . 9 , 1 2 8 , 0 , 3

83 2050 DATA 243,0,31,240,0,31. 50 2 3 7 0  DA TA  3 4 , 0 , 2 4 , 3 4 , 1 2
9
3 8 , 2

0 , 0 , 0 , 5 , 0 , 0 , 4 , 0 , 7 3 , 3 2 0
2 4 0 , 0 , 5 3 , 2 4 0 , 0 , 6 3 , 2 4 0 , 0 , 6 3 , 2 0 , 5 0 , 3 3 , 1 4 8 , 1 9 4 , 3 2 , 1 2 7 , 2 , 3 2 , D1 2 6 8 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 . 0 ,
4 0 , 1 6 9 1 2 8 , 8 0 8 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

50 2 0 6 0  D A TA  0 , 5 3 , 2 4 0 , 0 , 5 3 , 2 4 0 , 93 2 3 8 0  D A TA  2 , 3 2 , 1 2 7 , 2 , 3 3 , 1 4 8 , l E 2 5 9 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

BA

0,31,240,0,31,240,0,15,240,0
, 1 4 0 3
2 0 7 0  DA TA  1 5 , 2 4 0 . 0 , 7 . 2 4 0 , 0 , 3
, 2 4 0 , 0 , 0 , 2 4 0 , 0 , 0 , 1 1 2 , 0 , 2
0 1
,
1

296

9 5

1 9 4 , 3 8 , 2 0 , 5 0 , 2 4 , 3 4 , 1 2 , 0 . 3 4 , 0
, 7 5 0

2 3 9 0  DA TA  0 , 6 5 , 0 , 0 , 5 5 , 0 , 0 , 1 2
8 , 1 2 6 , 0 . 1 2 8 . 1 2 6 , 0 , 1 2 7 , 0 , 1 1 2 ,
881

E l

BE

0 , 0 , 8 , 0 , 0 , 2 8 . 0 , 3 6
2 7 0 0  D A TA  8 , 4 2 , 0 , 8 , 8 , 0 . 8 . 4 , 0
, 1 5 , 2 , 0 , 3 2 , 2 , 0 , 3 2 , 1 5 2
2 7 1 0  DA TA  1 , 0 , 6 4 , 0 , 1 9 3 , 1 2 8 , 0
, 6 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 4 5
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THE ULTIMATE BACKUP CARTRIDGE GOES'ONE BETTER.-
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FOR CBM641128 H A S  A R R I V E D

WH AT TH E R EVI EWER S SAI D UPGRADE INFORMATION
"I 'm stunned,  amazed and Mk I V Professiona l to  M k V Professiona l - Just
tota lly Impressed. T h i s  is send E9 .9 9  & we  will send you a  ne w M k V

easily the  best va lue  for mone y Operating Syste m Chip for you to  Just plug
cartridge . T h e  Ca rtridge Mk I V (Standard! to  M k V Professiona l se n d

King!" your old ca rtridge  plus £ 1 5 .9 9  & we will
Commodore  D isk U se r upgrade it  ( a llo w 1 4  days).

£34.99
POST FREE

C  mi

A R l /
itrioud,  a ii average

HACK U P in
6 Seconds!!

WAXNINGit Othe r syste ms use  outdated te chnology which sm e lly
performance. Act ion  Re pla y's sta te  o f  the  a rt  hardware  give s you M ORE POWER,

MORE SPEED. M OR E FACI LI TI ES tha n a ny othe r ca rtridge . There  re a lly I s no
comparison. He re  are  Just some  o f  the  features—

TURBO RELOAD Act io n  Re pla y I lk  V  ha s 2  unique  Turbo Loa de rs • 'R a m I oa de r
-/ l •Wa rp  2 5 ". Bo th  wo rk a t  up to  2 5  t im e s norma l spe e d! . /  PR I N TER D U M P fre e ze

any a a me  /1 prin t  out the  scre e n . /  PI C TU R E SAVE sa ve  a ny H in e s mult i co lo u r
screen to d isk a t  the  push of a  button. S P R I T E  CONTROL fu ll ra nge  of contro ls

with SAM ope ra tkin . /  POKEFI N D ER  GEN ER AL a n a utoma t ic infinite  live s
genera tor!

/  SU PER  COM PACTOR ultra  e fficie nt  progra m compa ct ion te chnique s. /  T EXT
SCREEN EDI TOR modify the  te xt  scre e n on a  froze n p ro g ra m  /  SU PER FAST

DISK OPER ATI ON  loa d 2 0 0  b lo cks in lu st  SI X SEC ON D S. 1 '  M OR E T APE
FACILITIES you don't ne e d a  d isk drive  to  use  Act io n  se p ia s. T O O L K I T

COM M ANDS lu ll ra nge  a ll a t  the  pre ss of a  button. /  FU LLY I N TEGR ATED
OPERATI ON wit h  onboa rd cu sto m  LSI  LOGI C PROCESSI NG C H I P.

/  CENTRONICS I NTERFACE for pa ra lle l p rin te rs. P R O F E S S I O N AL  M AC H I N E
CODE M ONI TOR Full 054K monitor a va ila ble  a t  a ll t im e s wit h  fu ll ra nge  of

comma nds.

EVEN MORE POWERFUL, MORE FRIENDLY &  NOW EVEN MORE FEATURES!
ALL FEATURES AVAILABLE TO TAPE OR DISK

USERS.
ACTION REPLAY MA V diffe rs from a ll othe r ca rtridge s because it  combine s

an AK R AM  with  a  FULL 3 2 K opera ting syste m ROM . Tha t means tha t ALL features
are INSTANTLY AVAI LABLE AT  ALL TI M ES.
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PERF O RMANCE PR O MISE
Action Replay has an unma tche d range of  onboard fea tures. When you buy Act ion
Replay. if  you don t  find our cla ims to  be true ,  the n re turn I t  with in  14  da ys for •

full re fund

G RAPHICSS U P P O R T  U T IL IT IES D ISK
SLIDE SH OW. Vie w your fa vourite  scre e ns In •  slide  show type  displa y.

BLOW U P. A unique  u t ilit y to  a llow you to ta ke  a ny pa rt of  of your picture  &
'blow it  up 'to fu ll screen size .

SPRITE EDI TOR. A comple te  sprite  e ditor he lps you to  create  or e dit sprite s.

M ESSAGE M AKER . Ta ke s your fa vourite  scre e n created with  •  gra phics package
or captured with  Act ion  Replay & turns it  in to  a  scrolling screen message

complete  with  music,

ONLY E l  2.99

NO T ICE 1988 COPYRIGHT ACT
DATEL ELECTRONI CS Ltd. ne ithee  a uthorize s or condone s the  use  of it  s

products to  re produce  copyright  ma te ria l. I t  is ille ga l to  m a ke  copie s of  such
ma te ria l without the  e xpre sse d conse nt o f  the  copyright  owne rs or th ie r

I ice nce e s.

TOTAL BACKUP POWER
The moa t powe rfull ba ckup syste m ever devised,  Unstoppable  freezer syste m.
Freeze a t a ny point. Ju st  press the  ma gic button to  ba ckup your progrnms

J T APE TO TAPE J  T APE TO D I SK J
a D I SK TO D I SK a  D I SK TO TAPE a

VERY fast & e fficie nt progra m compa ction. Single  pa rt save  a t TURBO speed to
disk or tape . Ba ckups turboload INDEPENDENTLY of  ca rtridge . No "program-

ing  o r  user knowledge re quire d.
TH E  P R OC E R S  IS  A U T O M A T I C  -  J U S T GIV E  T H E  B A C K U P  A  N A M E .

HOW TO ORDER
BY PHONE

0782  744707
24hr Cre dit
Card Line

BY POST

L .
Send che que s/POs made

payable to
"Datel Ele ctronics"

F A X
0782  744292

UK OR D E R S  P OS T FR E E
E UROP E  A D D  L I

OV E RS E AS  A D D  £ 3

PRICES AND SPECIFICATIONS CORRECT AT TI M E OF PRESS
AND SUBJECT TO CHANGE WI THOUT NOTICE

CALLERS WELCOM E - Please re se rve  goods by te lephone prior to visit

DATE L ELECTRONI CS LTD. ,  FENTON I NDUSTRI AL ESTATE
GOVAN ROAD,  FENTON,  STOKE-ON-TRENT.  ENGLAND.

SALES ONLY T E C H N I C A L  ONLY
0782  744707  0 7 8 2  744324
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lthough w e r e  one of the first companies to start
producing computerised role-playing games, they
never really consolidated their initial advantage. To

date, only Pools o f  Radiance, their officially licensed
Dungeons and Dragons title, has been a  particularly
memorable game when compared with the likes of Bard's
Tale and the Ultima series.

It was interesting then to take a look at their latest
release, Demon's Winter, in order to see what steps they
had taken to improve their image. The game contains several
imaginative ideas and features not previously seen in
CRPG's, but  unfortunately there are still sufficient
presentational problems to make any potential buyers wary.
Playing the game, you soon come across several spelling
mistakes which, apart from being totally inexcusable, I
always feel augurs badly for the rest of the game. I f  you
can't be bothered to check your spelling, what chance
is there of the programming being 100 per cent perfect?

The hardest part of the game is actually getting started.
It's blatantly obvious that you'll need to back up the disks
(three sides) before you get anywhere, but it would have
been nice to be told that. Instructions for all other versions
contain this useful snippet of information, but not the C64
one. Again, you will need to have access to your own disk
copier. The Apple version includes its own, so why not
here?

As to the game itself, you are told precious little about
your ultimate goal. Your village has been razed to the ground
by marauding KoboIds, and you and your party go off

•
in search of revenge. You can't help suspecting, tho
that a Koh°Id is not going to be the most serious t
you come across, certainly in view of the game's title!

You can choose from one of  five different races,
including troll and dark elf, and each character can opt
to follow one of ten different professions. Depending on
how clever your character is, you can learn a variety of
skills. At the start of the game, you can only learn two
abilities. If  you want any more, you have to find a college
that is prepared to train you and pay the necessary fee.

Weapon skills are obviously a must, but you can also
choose to specialise in hunting, tactics and various types
of lore. I f  you tend towards the arcane arts, then there
are a whole series of runes and chants that you can learn.
Spirit runes are recommended, as these give access to all
the healing spells for when one of your party gets injured
in battle. This idea o f  using different skills brings
considerably more variety into the game than the traditional
approach, and means that you can usually overcome any
blunders that you made when you first picked your party.

There are several different Gods and Shamans within
the game, and each character can select which one he prays
to. I f  you need help in the course of a tricky battle or
whatever, then you can ask your deity to intervene on your
behalf. This is a basic 20 per cent chance which reduces
by 5 per cent each time you try, although you can top
up your standing by worshipping in the appropriate temple.

One interesting feature of  the game is the unusual
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properties possessed by some of the weapons. As well as
the usual combat bonuses, a sword might also have other
constant powers such as giving you a new skill or improving
an old one. Then there are powers which can be invoked,
that is you decide when you want to call on them. For
example, you may be able to call on a flame shield twice
a day. Finally, the most powerful attributes are the dormant
ones, the ones that the weapon itself decides when to use,
including life stealing and berserking.

Demon's Winter follows the traditional hack and slash
storyline. There are mini-quests to be undertaken, but these
are let down somewhat by use of traps that kill off all
your party instantly, so remember to save your game
frequently. Control of the game is fairly straightforward,
apart from the magic system which requires all spell names
to be typed in full. Whatever happened to menus or
abbreviations?

1 started off convinced that 1 was not going to like
Demon's Winter, but it soon grew on me, and I  quickly
became hooked. But all the time, the doubts nagged away.
Why didn't they do this, or wouldn't it have been better
to do it this way. In the end 1 decided that it was a good
game, but with a bit more care it could have been a very
good game.
Touchline:
Title: Demon's Winter, Supplier: SS! via US Gold, Units
213 Ho'lord Way, HoOrd, B6 7AX. Tel: 021-356 3388.
Price:1'19.99.
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LAS VEGAS
CASINO
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the excitement of the real thing. Here is your chance
to lose pretend Monopoly money at four different

games - roulette, black jack, baccarat and crap.
Starting with only 250 pounds, can you break the bank?

Frankly, who cares? Certainly, there is no legitimate waN,
it can be done in real life and just to make doubly sure,
the program cheats, or at least does not use casino rules.

Take Black Jack for example. Now i f you are a good
gambler, this is the game that you stand to  make most
money at. For every pound that you invest, you should
be able to get 99 pence back. The way to win (or not lose
as much), is to know when to  make favourable bets and
when to  stick and twist. This can be done because you
know that the dealer must twist on 16 and stick on 17.

In this version, the program sticks as soon as i t  has
got a better hand than yours, so all thoughts o f tactical
betting go out o f the window. OK, so you might get lucky
in the short term, but the odds over a period of time are
totally stacked against you.

Poor graphics and control, especially on the roulette
wheel, only heighten the mind-blowing numbness o f this
game. When will program authors realise that gambling
when there is nothing at stake is utterly pointless? Save
your money or, i f  you must blow three quid, put i t on
the 3.30 at Ascot. A t  least there'll he some momentary
excitement, even i f your horse does come in last.

Touchline:
Title: Las Vegas casino. Supplier: Zeppelin Games, 28
Osborne Road, Jesmond, Newcastle upon Tyne. NE2 211.1.
Price: £2.99.
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mad as 1 tried to  survive a gruelling 1500 metres
race in a  Decathlon game. Surprise, surprise, the

same idea has resurfaced again. Oh to be sure, the game
looks superficially different. The  backdrop here i s  a
Parachute regiment assault course rather than an athletics
stadium, but at the end o f  the day, joystick waggling is
what it is all about.

There are four different courses for you to attempt, each
containing a variety o f obstacles. There are walls to  be
climbed, and pools of water to be leapt.. There are ramps
and rope swings, tunnels and death slides and all the time,
you are competing against the clock.

U P :  COURSED P O M P:COURSED POfl ER
TIM° m o E R Rao.upt).4a,upT i n e

Clearing an obstacle is very much a case of precise timing,
nd my feeling was that the limits set by the program were
st a little too tight. Too often I  was not pixel perfect
ough and went crashing into whatever it was I was trying
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to clear. A t  a time when the news has just broken about
nuclear fusion, there is a new energy force at work here.
Run into the wall from a distance of one yard, and bounce
back three!

Each course can be previewed and practised before you
attempt the real thing, although killing you for falling off
the death slide does seem a trifle harsh. Fair enough when
you're trying the course proper, but surely not in practice
mode.

1 didn't enjoy thisgame at all. Yes, I know it's a version
of certain full price games currently available, and this will
obviously tempt people to buy it, but it seems to be lacking
one vital ingredient - fun. And that after all, is what games
are all about.

Touchline:
Title: Para Assault Course. Supplier: Zeppelin Games, 28
Osborne Road, Jesmond, Newcastle upon Tyne, NE2 2/11
Price:12.99.

ANIL



H ead fo r  Home was written
using the technique of joining
ML Data onto the end o f a

basic program. A  few zero bytes
separate each section and prevent the
ML from being displayed with Basic's
LIST command.

There are two very good reasons
for doing this: firstly, i t, saves con-
siderable room. Head for Home would
not have fitted into the C-16's memory
otherwise, and it's faster running, with
no waiting for FOR NEXT loops to
poke data into memory.

However, there is one disadvantage
- Basic programs can't be edited o r
altered. This changes the number o f
bytes used, and causes the ML routines
to be at a  different address to  that
intended, The only exception is where
the change doesn't affect the length of
a program a s  in changing DLOAD
to LOAD. Both commands are toke-
nised and use one byte.

Unfortunately, Head fo r  Home's
machine language wasn't spotted by
us at the magazine and was published
as two basic program (YC March,
1989).

Now comes the task of adding the
ML to both programs...

After typing in the basic sections,
you must check that no extra spaces
or Rems have extended the programs
to where the M L  is to go. Load the
first program in and, in direct mode,
enter:

PRINTPEEK (45) +256* PEEK (46)

The answer must be less than 4450.
Likewise, the result fo r  the second
program should be less than 9528. I f
not, remove anything from the pro-
grams that is not in the listing.

The M L  data could be entered

C 16/PLU S4 PRO G RAM

Head for Home
We present an update for this popular program

By Kirk McMillan

directly into the monitor, but there's
a lot of typing required with no means
of error checking. D A TA  ENTRY
may help a little here by speeding up
input and alerting you to errors.

Type in and run the program -  i t
will first ask you for a starting address.
Enter the line number from the listing
e.g. to  begin with i t would be 1164.
You will need to keep track of where
you're up to i f  you type in the data
over several sittings.

When a line is typed in the program
will generate a checksum which you
can check against the listing. Press
RETURN only i f  i t matches -  any
other key allows you to re-type the line.

To Exi t from D ATA ENTRY -
press ESC twice and then enter the
monitor to save your work.

FOR M L I  uses: S "name", 8, 1164,
1 404

and ML2: -  S"name", 8, 2538, 3630

To continue later on, LOAD "name",
8,1 then NEW, DLOAD "Hex Entry"
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and RUN. (If using tape substitute "I "
for "8
- 
a n
d  
L
O
A
D  
f
o
r  
D
L
O
A
D
.

If you lose track of where you are,
or for any reason want to check what
has been entered, then simply use the
"M" command from within Tedmon.
The line addresses and each row o f
bytes will correspond I  to  I  with the
listing. You could use the - r  command
to fill memory with a known value to
indicate where data has or hasn't been
entered.

Once both M L  sections are fi n-
ished, ( M U  should be 3 disk blocks,
and ML2 18 blocks), the method for
merging them with the Basic programs
is as follows:
(1) DLOAD "Head for Home" in the
normal manner.
(2) RENAME  "Head for Home" TO
"H FH.old"
(3) LOAD "ml I",8,1
(4) DSAVE "Head for Home"
(5) DLOAD "L. BASIC"
(6) R E N A M E  " I  .basic" t o
"Lbasic.old"
(7) LOAD "m12",8,1
(8) DSAVE "I.basic"

HFH DATA ENTRY

10 TRAP I 6 0
20 PRI NT"CCLSHI ATA ENTRY FOR ML1

OR ML2"1PRINT"COOWICERIGHT3PRES
S 1  OR 2 "
30 G E TKE Y RS t RI NS TRC"1 2 ", RS ) ; I FR
▪ C:1THEN30
40 I FR. * I THE NR5 1 2 4 : E LS E R1 3 8 7 2
45 POKE208, (R4-10) / 856:POKE205, CR
+10)AND255
47 POKE46, FEEKC208):POKE45, PEEK(
2 0 5 ) : C L R : R P E E K ( 4 5 ) + P E E K ( 4 5 )
•
8 5 6
- 1 0
50 VOL7:I NPUT"[DOWN)START ADORES
S CHEX)";SS
60 5. . .OECCSS):PRINT
70 0 H 0 : 8 9 : P R I N T H E X S ( 8 ) " :  " ; ; P C
KE233, 0

80 00 :GETKEYMPRI NTCS; . GETKLYDS
50 PRI NTUS" " ; : P O K E B , D E C ( C S
4 -
0 S )
EP•84-1
100 CH. •CH4-DEC(CS)+DE0CD5)
110 LOOPUNTI LB. . S. 8
120 PRI NTCH+5:6DUND1, 810, 5:POKE2
39 , 0
130 GETKEYCHS:I FCHS<>CHRS(13)THE
N70
140 S O U N D 1 , 9 1 7 , 5 5
4 -
8 . 1 F S < R T H E N
70
150 PRI NT:RRI NT"SAVE F I LE  NOW' R
EVER TEXT I N  MAGAZI NE. "CHRS(9) :T
RAP END
160 P RI NT: I FE R1 4 ANDAS C( CS ) 2 7 TH
ENI SO:ELSEI FER14THEN50UN01, 50, 1
5:RESUME70
170 PRI NTERRS(ER)" ERROR LI NE"EL
:GOT0150



L I S T I N G S

08 OS 2 0 06 09 12 1 3 10002
20 10 Cc 01 19 OS 1 2 10007
14 Of 2 0 12 OS 01 0 3 10012
20 14 oe os 20 OS O s 10033
20 17 0 9 14 08 eo 2 0 10032
Cc Cc 2 0 34 20 Od O S 10054
20 09 1 3 20 14 08 0 5 10097
17 09 O e Os OS 12 2 c 10085
01 Cc 1 4 08 Of 15 0 7 10080
20 11 0 8 OS 20 20 2 0 10066
01 Cd O S 20 03 OF O a 10100
OS Oe 1 5 CS 13 20 1 5 10099
11 09 C c 20 01 Cc O c 10123
10 Cc C l 19 OS 12 1 3 10102
01 12 O S 20 20 20 2 0 10091
09 08 0 9 13 08 OS 0 4 10139
OF 15 2 0 03 01 Op O s 10193
14 20 2 7 04 OF 15 0 2 10154
OS ad 1 5 10 27 20 1 7 10162
14 08 2 0 19 Of 15 l e 10170
Od OS 0 8 20 20 20 2 0 10162
De 04 2 0 09 06 20 3 2 10171
10 09 0 5 03 05 13 2 0 10167
03 03 1 5 10 19 20 1 4 10189
OS 20 1 3 01 Od 05 2 0 10192
11 15 0 1 12 OS 20 2 0 10185
Of 15 2 0 Od 15 13 1 4 10229
Od Of 1 6 OS 20 14 0 8 10233
20 14 O f 10 20 Of O s 10243
20 OE 0 9 12 13 14 2 0 10220
20 20 2 0 20 20 20 2 0 10215
08 03 O S 20 Cc OS 0 1 10265
09 08 0 7 20 14 OS OS 10273
14 12 0 1 03 Ob 2c  2 0 10265
Of 15 2 0 Od 15 13 1 4 10293
14 08 1 2 OF 17 20 2 0 102139
08 05 2 0 OS 10 01 0 3 10286
20 08 1 5 Od 02 05 1 2 10306
14 Of 2 0 06 09 Oe 0 9 10325
08 a2 0 0 bd 00 30 9 d 1034E
Cc e8 8 0 20 dO I S  8 2 10391
bd 20 3 0 9d 41 Od 0 8 10379
84 dO 1 5 8.2 00 bd 8 8 10409
9d 09 O e e8 80 80 dO 10409
a2 00 b d 28 31 9d d l 10410
e8 80 h a dO 15 60 0 0 10430
02 2a 0 3 07 83 02 c 0 10386
Oe ad 0 2 83 02 0 7 . c 0 10415
02 03 1 5 ad 02 03 0 2 10401
83 02 c 0 02 15 54 0 2 10402
02 I S  0 4  p a 02 03 Ca 10410
01 e3 0 2  0 7 71 01 c 0 10447
23 54 o e 2a 03 07 8 3 10427
c0 02 O s ad 02 e3 o a 10458
c 0 02 0 2 03 15 ad 0 2 10449
02 15 8 3 02 c 0 02 1 5 10458
02 02 0 3 15 ad 02 8 3 10475
32 I d  0 3 I d 03 03 a d 10511
83 02 0 7 c 0 02 02 0 3 10471
d i 02 1 0 03 07 e3 0 2 10492
03 15 c 0 02 02 03 1 5 10189
02 d r  0 2 15 83 02 c 0 10534
I S I f  0 2 Sc 02 Oa 0 4 10520
133 02 0 7 cS 01 ad 0 2 10529
I d 03 f d 03 03 c5 0 1 10560
02 07 0 4 02 c 0 02 O s 10546
02 Sc 0 2 07 54 02 a d 10567
15 I d  0 3 I d 03 03 5 4 10578
ad 02 1 6 83 02 c 0 0 2 10564
54 02 b 7 02 15 C l  0 2 10981
02 37 5 4 02 28 03 0 7 10577
02 c0 0 2 08 ad 02 e 3 10611
07 c0 0 2 02 03 16 a d 10593
83 02 I S 83 02 c o 0 2 10598
54 02 8 3 02 15 04 0 2 10800
03 08 c S 01 83 02 0 7 10623
01 c 0 o e 37 64 02 81 ' 10649
07 CO 0 2 02 03 15 I d 10638
f d 03 0 3 c 0 02 02 0 3 10E40
83 02 a d 00 15 00 0 2 10662

14 12 99 10 06 c 8
dO F5 a2 00 bd 8 5
FS Dc 88 dO 17 b d
FO 06 9d 15 Od 8 8
60 80 20 20 20 2 0
80 20 20 20 20 8 0
80 aC a0 a0 20 2 0
20 a0 80 80 80 2 0
20 20 20 20 20 2 0
20 a0 20 20 ao 2 0
80 20 20 20 20 8 0
a0 20 20 20 60 2 0
a0 20 ea eo 20 8 0
20 20 20 20 20 2 0
20 80 20 20 20 2 0
a0 20 20 ea 20 a 0
80 20 ao 20 20 a 0
a0 20 20 20 20 8 0
20 20 20 20 20 2 0
20 a0 20 20 20 e o
80 20 20 20 20 a 0
80 20 20 20 20 8 0
a0 eo ao 20 20 8 0
20 20 20 20 20 2 0
20 80 20 20 20 2 0
a0 20 20 eo 20 8 0
80 20 20 20 20 8 0
a0 20 20 20 20 a 0
20 20 20 20 20 2 0
20 80 20 20 20 2 0
a0 20 20 20 20 BO
80 20 20 20 20 8 0
80 20 20 20 20 8 0
20 20 20 20 20 2 0
20 80 20 20 20 2 0
80 ao 20 20 20 8 0
BO 20 20 20 20 8 0
80 20 20 20 20 8 0
20 20 20 20 20 2 0
20 a0 20 20 20 2 0
a0 20 20 20 20 a 0
80 20 20 eo a0 2 0
a0 20 20 20 20 8 0
20 20 20 20 20 2 0
20 a0 a0 80 80 8 0
20 80 80 80 a0 2 0
80 a0 BO a0 20 2 0
20 a0 a0 30 a0 2 0
82 DO a9 110 9d 3 9
80 06 dO 18 82 0 0
Oc e8 80 06 dO 1 8
Cc ed 89 Dc 4c  / 7
ea 89 cb 8d 12 I fed 13 I F 60 a9 dO
f f 89 c4 8d 12 f f
66 Cc 8d Be Cc 8 2
62 Oc eB 88 8a Dc
63 Cc 88 Be 54 O c
Bc Oc 813 ee ES O c
8b Cc 88 ed Oc 5 0
a9 63 9d 39 08 8 0
dO 18 82 00 89 7 1
08 PH 80 04 dO 1 8O

0 1 0

I
H
e
a
d  
F
o
r  
H
o
m
e  
M
L

1161:  8 0  DO b 9  c 8  1 3  9 9  f 7  0 3  4 5 4 9
116c :  c 8  c 0  3 6  d O  F 5  8 0  0 0  b 9  4 5 6 4
1174,
117c :
1181:
118c :
1194:
119c :
1184:
l l a c :
11b1:
I l b c :
11c 4t
11c c :
I l d l :
I l d c :
1184:
l l e c :
11 f 4 ,
I l f c :
1204:
120c :
1214:
121c :
1224:
122c :
1234:
123c :
1244;
124c :
1254:
125c t
1254:
126c :
1274:
127c :
1284:
128c :
1251:
129c :
12a4:
12ac :
12b4:
12bc :
12c 4:
12c c :
12d4:
I 2dc :
1284:
128c :
12E4:
121c :
1304:
130c :
1314:131c:
1324:
I 3 2 c :
1334:
1 3 3 :
1344:
134c :
1354:
13Sc :
1364:

c0 d l  4 5 6 1
11 9 d  4 5 8 3
35 1 2  4 6 1 4
10 FS  4 6 1 1
20 2 0  4 5 2 8
20 2 0  4 5 4 0
20 2 0  4 5 8 4
20 2 0  4 5 7 2
20 2 0  4 5 4 8
20 2 0  4 S 8 4
20 2 0  4 6 e 0
20 2 0  4 5 8 8
20 2 0  1 E 9 6
20 2 0  4 5 8 8
20 2 0  4 6 0 4
20 2 0  4 6 2 0
20 2 0  4 E 2 8
20 2 0  4 6 3 6
20 2 0  4 e 2 e
20 2 0  4 6 4 4
20 2 0  4 6 6 0
20 e o  4 6 6 8
20 2 0  4 E 7 6
20 2 0  1 6 6 8
20 2 0  4 6 8 4
20 2 0  4 7 6 0
20 e a  4 7 0 8
20 2 0  4 7 1 6
20 2 0  4 7 0 8
20 2 0  4 7 2 4
20 2 0  4 7 4 0
20 2 0  4 7 4 8
20 2 0  4 7 5 6
20 2 0  4 7 4 2 1
20 2 0  4 7 6 4
20 2 0  4 7 8 0
20 2 0  4 7 8 8
20 2 0  4 7 9 6
20 2 0  4 7 8 8
20 2 0  4 8 0 4
20 2 0  4 8 2 0
20 2 0  4 8 2 8
20 2 0  4 8 3 6
20 2 0  4 8 2 8
20 2 0  1 8 7 6
20 2 0  4 8 7 6
20 2 0  4 8 8 4
00 0 0  4 8 8 8
Oc e 8  4 9 6 1
Sd b l  4 9 6 2
Ead 6 1  4 9 8 6
06 e s  4 9 9 5
a9 3 4  5 0 3 0
8d 1 3  5 0 1 0
60 O d  6 0 4 6
02 O s  5 0 1 7
88 B e  5 0 5 4
88 8 8  5 0 5 5
88 8 8  5 0 7 5
a2 0 0  S O 4 4
80 7 e  5 0 7 5
8d 6 2  5 0 6 1
a2 0 0  5 0 6 0

Listings
136c :  9 d  O n  CO e 8  8 0  0 4  d O  1 8  6 0 9 E
1374:  6 0  a 2  0 0  a 9  7 7  9 d  3 9  0 8  5 0 7 3
1370:  8 8  e 0  7 e  d O  1 8  a 2  0 0  8 9  5 1 1 2
1384:  0 0  9 d  6 2  0 8  e 8  8 0  0 4  d O  5 0 8 7
138c :  1 8  a 2  0 0  9 d  8 8  0 8  8 8  8 0  5 1 2 3
1394:  0 4  dO  1 8  6 0  8 2  0 0  b d  0 0  5 0 9 4
139c :  3 8  9 d  0 0  0 8  s 8  dO  1 7  a 9  5 1 3 7
1384:  O f  c d  b b  0 6  FO  0 8  s e  1:18 5 1 6 6
I 3 a c :  0 6  e e  b b  0 6  1 0  e 6  a 9  3 8  5 1 4 9
13b4:  B d  b 8  0 6  a 9  0 8  O d b b  0 6  5 1 6 5
13bc :  G O  0 0  0 0  0 0  0 0  0 0  0 0  CO 5 0 5 8
13c 4:  0 0  0 0  0 0  0 0  8 0  0 0  b 9  4 0  5 0 9 4
13c c :  3 5  3 9  0 0  3 E  c 8  c 0  e 9  dO  5 1 8 0
13d1:  1 5  a 0  0 0  b 9  4 0  3 4  9 9  0 0  5 1 5 5
l3 d c :  3 8  c 8  dO  1 7  2 8  061 0 4  c e  5 2 2 0
1381:  O b  0 4  a d  O b  0 4  0 9  2 e  dO  5 1 9 5
13ec :  e a  a 9  2 9  8 5  2 d  a 9  2 5  8 5  5 2 2 I
1 3 f 4 :  2 8  a 9  0 0  B S  3 7  8 9  2 1  8 5  5 2 1 5
13F2:  3 8  6 0  0 0  0 0  0 0  0 0  0 0  CO 5 1 3 3

Head For Home M L 2

2530:  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  9 5 2 8
2540:  0 4  1 6  0 4  1 4  0 9  1 2  0 4  1 0  9 5 6 8
2548:  0 4  0 8  0 4  C c  0 4  O a  0 4  O B 9 6 0 4
2950:  0 4  0 6  0 4  0 4  0 4  0 2  0 4  0 0  9 5 6 0
2558,  0 6  0 0  0 8  0 0  O a  0 0  O c  0 0  9 5 9 6
2560:  0 8  0 0  1 0  0 0  1 2  0 0  1 4  0 0  9 5 9 1
2568:  1 6  0 0  1 8  0 0  l a  0 0  l a  0 2  9 E 1 5
2570:  l a  0 4  l a  0 6  l a  0 8  l a  Ca  9 6 5 6
2578:  l a  Cc  l a  O e  l a  1 0  l a  1 2  9 6 6 6
2500:  l a  1 4  l a  1 6  1 8  1 6  1 6  1 6  9 6 5 4
25138: 1 4  1 6  1 2  1 6  1 0  1 8  0 8  1 6  9 6 5 9
2590:  C c  1 6  O a  1 6  0 8  1 6  0 6  1 5  9 6 8 0
2598:  0 4  1 6  0 4  1 4  0 4  1 2  0 4  1 0  9 8 5 6
2580:  0 4  O a  0 4  C c  0 4  O a  0 4  0 8  9 E 9 2
2588:  0 4  OE 0 4  0 4  0 4  0 2  0 4  0 0  9 6 6 8
25b0:  0 6  0 0  0 8  0 0  O a  0 0  C c  0 0  9 8 8 4
25b8:  O s  0 0  1 0  0 0  1 2  0 0  1 4  O D 9 6 7 9
25c 0:  1 6  OD 1 8  0 0  l a  CO l a  0 2  9 7 0 4
25c 8:  l a  0 1  l a  0 6  l a  0 8  l a  O a  9 7 4 4
25dO: i s  Cc  O s  1 4  0 8  1 2  O e  1 0  9 7 5 4
25d8- O s  O a  0 6  O a  0 8  O s  O a  O a  9 7 7 0
25e0:  O c  O a  1 0  0 2  1 0  0 4  1 0  0 6  9 7 3 3
2588:  1 0  0 8  1 8  Cc  1 8  O c  1 4  C c  9 7 7 0
0510:  1 2  Cc  I F  a 2  0 0  4 c  d e  3 3  9 8 1 8
2518:  0 0  1 4  0 2  1 4  0 0  1 6  0 2  1 6  9 7 4 8
2600:  0 0  0 0  0 2  0 0  0 0  0 2  0 2  0 2  9 7 3 6
26C6: l c  CO 1 8  0 0  l c  0 2  i s  0 2  9 7 9 6
2810:  l c  1 4  l e  1 4  l c  1 6  l e  1 6  9 8 2 4
26113: 0 8  OF O a  O F 0 8  1 1  O a  1 1  9 E 1 2 2
2620:  0 8  OS O a  0 5  0 8  0 7  0 8  0 7  9 8 2 0
2628:  1 4  OS 1 6  0 5  1 4  0 7  1 6  0 7  9 8 1 6
2630:  1 4  O f  1 6  O F 1 4  1 1  1 6  1 1  9 8 3 4
2638:  BEI  2 0  c d  3 3  4 c  9 2  3 3  0 0  9 8 5 6
2640:  0 1  C c  Cc  2 0  1 4  DB  OS 2 0  9 8 3 9
2848:  1 4  1 2  0 1  0 4  0 9  1 4  O S O f  9 8 5 1
2650:  O p  0 1  C c  2 0  1 2  I S  Cc  O S 9 8 5 3
2658:  1 3  2 0  0 1  1 0  1 0  O c  1 9  2 0  9 8 1 9
2660:  0 1  2 0  1 3  0 9  113 2 0  0 9  1 3  9 8 5 4
2668:  e a  O e  OS OS 0 4  0 5  0 4  2 0  9 8 7 3
2670:  1 4  O f  2 0  O c  O S 0 1  1 5  0 5  9 8 9 2
2678:  2 0  0 8  O f  O d  O S 2 0  0 2  0 1  9 8 9 6
2680:  1 3  0 5  2 0  C l  O e  0 4  2 0  2 0  8 8 9 0
2688,  1 9  O f  1 5  2 0  1 2  0 1  0 3  OS 9 9 0 9
2690:  2 0  0 1  1 2  O f  1 5  O e  0 4  2 0  9 9 1 9
2698:  1 4  0 0  0 5  2 0  0 2  O f  0 1  1 2  9 9 2 1
2680:  0 4  2 c  2 0  1 3  0 5  O e  0 4  0 8  9 9 4 4
26a8:  O s  0 7  2 0  2 0  2 0  2 0  2 0  e o  9 9 2 9
26b0:  1 9  C l  1 5  1 2  2 0  OF 1 0  1 0  9 9 5 7
2Eb8:  O f  O a  OS 0 8  1 4  1 3  2 0  O d  9 9 8 4
26.20: 0 5  O s  2 0  0 2  0 1  0 3  O b  2 0  9 8 6 0
26c 8,  0 8  O F O d  0 5  2 0  0 9  0 8  2 0  9 9 8 8
26d0:  1 9  O f  1 5  2 0  2 0  2 0  2 0  2 0  9 9 7 7
26d8:  C c  0 1  O s  0 1  2 0  O f  O s  2 0  1 0 0 0 8
2680:  1 4  0 8  0 5  O d  2 0  2 0  a o  2 0  9 9 9 1

2688,  1 4
2610: 1 4
25E8:  2 0
2700 0 8
2708:  0 4
2710 :  0 1
2718 :  O e
2720 :  2 0
2728:  2 0
2730 :  0 8
2738:  0 7
2740 :  1 4
2740:  O e
2750:  2 0
2798: 2 0
2760:  0 6
2768:  1 9
2770:  O F
2778:  C c
2780:  0 9
2788:  2 0
2790:  0 1
2798:  2 0
2780:  O f
27a8:  0 8
27b0 :  1 3
27138: 1 9
27c 0 :  2 0
27c 8 :  O S
27d0 :  O S
27d9: 2 0
27e0 :  O F
27e8:  1 6
2710 ,  2 0
27E8:  1 9
2800: 2 0
21308: 1 4
2810:  1 4
2818:  2 0
2620:  1 3
2828:  fl
2830:  0 0
2838:  8 0
2840:  3 0
2848:  F S
2850:  O e2e5e, S4
2860:  0 2
2858:  0 2
2870 :  1 5
2878:  e 3
2880 :  c S
2888:  0 2
2890 :  0 2
2898:  0 7
2880 :  8 3
2888:  c 0
28b0 :  0 2
2E8)8: 0 2
20c 0 :  O s
28c 8:  l e
28d0 :  a d
281d8: 0 2
28e0 :  0 2
28,08: 2 3
2810:  a d
2818:  I f
2900:  0 2
2908:  0 2
2910:  1 5
2918:  c 0
2920 :  8 3
2928:  0 2
2930 :  0 2
2938:  1 5
2940:  0 2
2948:  7 1
2950:  0 2
2958:  0 3
2960 :  1 5
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2968: 02 03 15 83 02 c0 02 50 10643 2c48, DO Fe F .  f e  3 e  3 8  3 e  3 8 11431 2128: 00 00 00 00 CD 00 00 00 120722970: 54 02 ad 02 07 83 02 c0 10676 2c50. 38 38 3 e  f e  f e  F e  F s  DO 11511 2130: 68 68 68 58 00 00 32 32 121452978: 02 15 ad 02 e3 02 16 c0 10686 2c68: 00 71 7 1  7 1  7 8  7 1  7 1  7 8 11492 2138: 32 32 32 32 32 32 32 32 121282980.
ass°,
2990:
2998:
29E03:
2888:
29b0.
2968:
2 9 C 0 ;

02
IS
ad
54
02
02
Oe
ad
c0

02
83
02
02
07
c0
c0
02
02

03
oe
15
ad
54
02
02
15
60

Ce
c0
04
02
02
07
02
54
03

ad
02
02
23
8d
ad
03
02
15

02
07
c0
04
02
02
07
ad
54

e3
54
02
02
Os
e3
e3
02
02

02
02
15
CO
82
02
02
15
59

10689
10683
10697
10707
10725
10731
10731
10753
10742

2c60:
2c68;
2c70:
2c78:
2c00:
2c88:
2m90:
2c38:
2c610:

00 F e  r e  F e  l e  9 e  g e  l e
79 7 9  7 8  7 1  7 1  7 1  7 1  0 0
f e  F s  l e  F e  F e  F e  f e  0 0
71 7 1  7 8  7 1  7 1  7 1  7 1  0 0
Se 9 s  l e  F e  F e  F e  F e  0 0
00 0 0  0 0  8 0  1 0  3 8  1 8  1 8
10 1 8  l c  O r  0 7  0 0  0 0  0 0
18 1 8  3 8  1 0  8 0  0 0  0 0  CO
c0 c 0  c 0  c 0  c 0  c 0  F r  f f

11523
11603
11565
11631
11569
11458
114E1
11474
11556

2140:
2148:
2150:
2158:
2160:
2E68;
2170.
2178:
2180.

44
44
00
68
32
44
44
00
GB

44
44
00
68
32
44
14
00
58

44
00
00
68
32
44
OC
00
68

14
00
00
68
32
44
00
CO
68

14
68
00
00
32
44
68
00
00

44
58
00
00
32
44
68
00
00

44
68
00
32
32
44
58
OD
32

44
68
DO
32
32
44
513
00
32

12160
12176
12112
12186
12158
12200
12216
12162
1222629c8. 01 15 71 01 04 02 23 00 10737 2ca8: c0 80 7 0  3 8  l c  O s  0 7  0 3 11613 2188: 32 32 32 32 32 32 32 32 1220829d0: 80 00 89 6b 81 03 89 ae 10806 ecb0, 03 07 Ce  l c  3 8  7 0  e 0  c 0 11621 2190: 44 44 44 44 44 44 44 44 1224029d8, 31 OS 38 48 20 84 I f c9 1 0 8 2 ' 2cb61: f f Fr  c 0  c 0  c 0  c 0  CO  c 0 11580 2198: 44 44 00 00 68 68 68 68 122662980: 00 FO 19 c9 Od FO 20 c9 10831 2ccO: Fr f r  0 3  0 3  0 3  0 3  0 3  0 3 11534 21a0 : 00 00 00 00 00 OD 00 00 121922988: 14 10 27 c8 41 30 ad c9 10834 2 = 8 : 00 3c 7 8  7 e  7 e  7 8  3 c  0 0 11678 2r 88 . 68 68 58 58 00 00 32 32 122552910: 90 10 e8 aa 58 88 c0 06 10838 2cd0: 00 00 0 0  0 0  0 0  I f  f f  0 0 11532 e1b0: 32 3e 32 32 32 32 32 32 1224829E8: FO 13 88 38 eg 40 91 03 10832 2cd8; 36 71 7 1  7 1  3 8  l c  0 8  0 0 11393 2 fb8 : 44 44 44 44 44 44 44 44 12280

2800: 89 2e SI 05 c8 IC cb 68 10860 a c e , : GO SO 6 0  5 0  GO 5 0  6 0  8 0 11638 2 fc 0 : 44 44 00 00 68 68 68 58 122962808: aB c0 00 FO t e a8 20 91 108E2 2ce8: 00 00 0 0  0 7  O F l c  1 8  1 8 11549 21c8: 00 00 00 00 00 00 CO CO 122322310: 03 60 68 aB c0 00 FO c3 10851 2c10: c3 e7 7 e  3 c  3 c  78,  e 7  c 3 11548 e f d0 : 68 68 68 68 00 00 32 32 12306
281B, 20 cd 33 4c 18 21 18 bS 10890 2 c f8 : 00 3c 7 8  6 8  GG 7 8  3 c  0 0 11608 21d8: 32 32 32 32 32 32 32 32 122882820: dO 88 65 d4 c5 d4 FO Oc 10904 2d00: 18 18 6 5  6 6  1 8  1 8  3 c  0 0 11535 2 f 8 0 : 44 44 44 44 44 44 44 44 123202820: c9 28 10 08 c0 29 30 Oa 10874 2(108: 06 06 0 6  0 6  0 6  0 5  0 6  0 5 11575 2.688: 44 44 00 00 68 68 68 58 12338
2830. cg 2d 10 06 e8 80 0• dO 109 / 0 2d10: 08 l c  3 8  7 1  3 e  l c  0 8  0 0 11634 2110: 00 00 00 00 00 00 00 00 122722838: eS 60 89 00 85 03 60 00 10074 2d18: 18 18 1 8  f f  f f  1 8  1 0  1 8 11668 e118: 68 68 68 68 CO 00 32 32 123962840: 3c 66 Ge Se 60 62 3c 00 10912 2c120: c0 c0 3 0  3 0  c 0  c 0  3 0  3 0 11612 3000: 32 32 32 32 32 32 32 32 12328?e ta : 18 3c BE 78 66 66 SE 00 10517 2d28: 18 18 1 8  1 8  1 8  1 8  1 8  1 8 11632 3008: 4 4  4 4  4 4  4 4  4 4  4 4  4 4  4 4 123602a50: 7c 66 65 7c 66 85 7c 00 10937 2d30: 00 00 0 3  3 8  7 6  3 6  3 5  0 0 116152858: 3c 65 60 60 50 66 3c 00 10912 2d38: I f 71 J E  I f  O F 0 7  0 3  0 1 11688 I H e a d For Home M L 2b2860: 78 Sc 66 GE 65 Sc 78 00 10950 2d40: 00 00 0 0  0 0  0 0  0 0  0 0  0 0 11584

3010 44 44 00 00 68 68 68 68 123762868: 7e 60 60 78 60 GO 78 00 10937 2d4E1: 99 f r  9 5  f f  9 9  f r  9 9  I F 1171342870: 7e 60 60 78 60 60 60 CO 10930 2dSO: 00 00 0 0  5 0  6 0  6 0  8 0  6 0 11630 3018: 00 00 00 00 00 CO 00 00 12312
2878: 3c 66 60 Gm 66 56 3c 00 10964 2d58: 60 60 5 0  6 0  7 s  0 0  0 0  0 0 11653 3020: 68 68 68 88 00 00 35 35 12392
2880: 66 66 66 7e 65 66 68 00 10973 2d60: 00 00 0 0  8 6  5 6  6 6  6 6  6 6 11676 3028: 35 39 35 35 3S 35 35 35 12332
22108: 3c 18 18 18 18 18 3c 00 10953 2d68: 00 00 0 0  7 8  S c  5 5  6 6  6 6 11693 3030: 28 2e 2e 2e 2e 2e 2 . 2e 12484
2850: l e Oc Oc Oc Cc Sc 38 CO 10988 2d70. 66 56 6 8  S c  7 8  0 0  0 0  0 0 11701 3038: 2e 28 00 00 66 68 68 68 12432
2 . 9 8 : 66 Sc 7B 70 78 5c 66 00 11001 2d78: 00 00 0 0  3 c  6 6  6 5  5 6  6 6 11703 3040: 00 00 00 CO 00 00 00 00 12352
2a8O: 60 60 60 60 60 60 7e 00 10959 2d80: 65 66 6 6  6 6  3 c  0 0  0 0  0 0 11711 3048: 68 58 68 6E1 00 00 35 36 12432
2888: 83 77 71 612 63 63 63 CO 11009 2d88: FF 01 0 1  3 9  b l  e l  c l  1 9 11770 3050, 35 35 36 35 35 36 35 35 12432
28120: 66 76 78 7e Se 66 66 00 11039 2d90: 19 c l  e l  b l  9 8  0 1  0 1  F f 11778 3058: 20 2e 2e 2e 2e 2s 2e 2e 12504
2ab8: 3c 66 66 66 65 66 3c 00 11026 2d919: f f f F  f f  f f  f f  I f  I F  I f ' 11912 3080: 28 ee 00 00 68 68 68 58 12172
28c0: 7c 66 66 7c 60 60 60 00 11024 2da0: 80 80 8 0  8 0  8 0  8 0  8 0  f r 11756 3068; 00 00 00 00 00 00 00 00 12392
eac8: 3c 66 68 65 GE 3c 08 00 11041 2d88: Fr 99 f f  S S  F f  9 9  f f  9 9 11880 3070: 68 68 68 58 00 00 35 35 12472
eadO: 7c 66 66 7c 78 Sc 66 00 11067 2dbO: I f 80 8 0  9 9  e d  8 7  8 2  S r 11811. 3078; 35 35 35 35 35 35 35 35 12472
28d8: 3c 66 80 3c 06 66 3c 00 11049 2(028, I F 80 8 0  8 0  8 0  8 0  8 0  8 0 11790 3080: 2e 2e 28 2e 2 . 28 2e ee 12644
2880: 7e 18 18 18 18 18 18 00 11061 2dc0. I f 01 0 1  0 1  0 1  0 1  0 1  0 1 11749 3088. 2e 2 . 00 OD 68 68 se 58 12512
2888: 66 66 66 56 55 56 3c 00 11071 2dc61: 91 03 0 7  8 d  S S  8 0  8 0  f f 11855 3050: 00 00 00 00 DO DO 00 00 1243e
2 8 f0 : 85 65 55 56 66 2c 10 00 11076 2dd0: 00 71 7 1  7 1  7 9  7 9  7 9  7 8 11857 3058: 68 68 58 58 00 00 35 35 12512
2aF8: 63 63 63 Bb 71 77 63 00 11089 2d(18. 00 Fe F e  f a  F e  a e  3 s  l a 11901 3080: 35 35 35 35 35 36 35 35 12512
2b00: 66 66 Jc 18 3c 65 66 00 11085 2d80: 3e 38 3 e  F e  F e  F e  F s  CO 11911 3088: 2e 2e 2e 2e 28 2e 28 28 12584
21208: 65 66 66 3c 18 18 18 00 11094 2deB: e0 80 8 0  130 180 e 0  e a  8 0 11864 30b0: 2 . 28 00 00 68 68 s e 68 12552
2h10: 7e 06 Cc 18 30 60 78 CO 11102 2 df0 . 07 07 0 7  0 7  0 7  0 7  0 7  0 7 11818 30b0: DO 00 00 00 00 CO 0 0 00 12472
2b113: 3c 30 30 30 30 30 3c 00 11077 2 df8 : f f f f  0 0  0 0  0 0  0 0  0 0  0 0 11828 30cO: 68 68 68 88 00 00 35 35 12652
21220: Cc 12 30 7c 30 62 f c 00 11115 2800: Ff I f  I f  0 0  0 0  0 0  0 0  0 0 11858 30c8. 35 35 35 35 35 35 35 35 12552
2b28: 3c Oc Oc Oc Cc Oc 3c 00 11139 2808: 00 00 0 0  0 0  0 0  f f  1 1  I F 111374 30d0: 2e 28 28 2e 2e 20 2e 2e 12624
2b30: 00 18 3c 7e 18 18 18 18 11137 2810: 03 03 0 3  0 3  0 3  0 3  I F  F F 11870 30d8: 2e 2e 00 00 GA 58 68 68 12692
2638: 00 10 30 7 1 71 30 10 00 11116 2e18: 00 00 0 0  0 0  1 0  FO  FO  1 0 11860 30e0: 00 00 00 00 00 DO 00 00 12512
2b40:
eb4e:
2b50:
21268.
ebso.
2b68:
2b70:
2b78:
2b130:
2b88:
21290:
2b98:
2ba0.
21288.

00
18
68
66
18
62
3c
06
Oc
30
00
00
00
00

00
18
66
66
38
56
68
Oc
18
18
65
18
00
00

DO DO
18 1 8
GG 0 0
f f  6 6
60 3 c
Cc 1 8
3c 3 0
18 0 0
30 3 0
Cc O c
3c I f
18 7 e
00 CO
00 7 e

00
00
00
f f
05
30
57
00
30
Oc
3c
18
CO
CO

00
00
00
65
7c
86
56
00
18
18
66
18
18
00

00
.1.0
00
66
18
45
31
00
Cc
30
00
00
18
00

00
00
00
00
00
00
00
00
00
DO
00
00
30
00

11072
11125
11124
11218
11185
11178
11216
11155
11107
11204
11235
11217
11189
11197

0820:
2 , 2 8 :
2830:
2e38:
2940:
2e48:
2e50:
2 5 8 :
2e50:
2868:
2e70:
2878:
2e80:
2:888:

OF
18
FO
EC
32
00
00
00
00
32
00
00
00
00

Of O f  O F 0 0  0 0  0 0  0 0
18 1 8  1 8  1 8  CO DC 0 0
FO 1 0  FO  0 0  CO 0 0  0 0
10 FO  FO  O F O f  D I  O F
32 3 2  3 2  3 2  3 2  0 0  0 0
00 0 0  0 0  0 0  0 0  0 0  DO
00 0 0  0 0  0 0  0 0  0 0  CO
CO 4 4  4 4  4 4  4 4  4 4  4 4
00 0 0  0 0  0 0  0 0  0 0  0 0
32 3 2  3 2  3 2  3 2  0 0  0 0
00 0 0  0 0  0 0  0 0  0 0  0 0
CO 0 0  0 0  0 0  0 0  0 0  0 0
00 4 4  4 4  4 4  4 4  4 4  4 4
77 7 7  7 7  7 7  7 7  7 7  0 0

118613
11889
11084
11362
11870
11848
11856
11312
11872
11510
11888
11896
11852
11996

30e8:
3010:
30E8:
3100:
3108.
3110h
3118:
3120:
3128:
3130:
3138:
3140:
3148:
3150:

68
35
28
2e
CC
68
35
2e
2e
OD
88
35
28
2e

68
35
2e
2e
00
68
35
2 .
28
00
GB
36
28
2e

68
35
28
00
00
68
35
2e
CO
00
68
35
2e
CO

58
35
2e
00
DO
68
39
2e
00
00
58
35
28
00

00
35
2e
68
00
00
36
2e
60
00
00
35
28
68

00
35
28
68
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00
35
28
68
00
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39
28
68

35
35
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58
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36
35
28
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00
36
35
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88

35
35
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68
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35
35
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68
CO
36
36
20
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12592
12692
12661
12632
12552
12632
12632
12704
12672
12592
12672
12672
12744
12712

2bb0: 00 00 CO CO 00 18 18 00 11202 2890 : 32 32 3 2  3 2  0 0  CO 3 2  3 2 11950 3158: OG 00 00 00 00 00 00 CO 12832
abbe; 00 03 OE Oc 18 30 60 00 11231 2898: 32 32 3 2  3 2  3 2  3 2  3 2  3 2 119E8 3160: 35 35 36 35 CO 00 39 35 12668
2bcO: 3c 56 Se 78 68 66 3c 00 11239 28a0: 44 44 4 4  4 4  4 4  4 4  4 4  4 4 12000 31661: 35 35 35 35 35 35 35 35 12712
2bc8: 18 18 38 18 18 18 7e 00 11285 2888: 14 44 0 0  0 0  1 4  4 4  1 4  4 4 11992 3170; 2e 2e ea 2e 2e 2e 2e 2e 12784
212d0: 3c 56 06 Cc 30 60 7e 00 11291 2a120: 00 77 0 0  0 0  0 0  CO 7 7  0 0 11980 3178: 2e 28 00 00 2e ea 2e 28 12760
2bd8: 3c 66 05 l c 06 66 3c 00 11303 28b8: 32 32 3 2  3 2  0 0  0 0  3 2  3 2 11390 3180: 00 00 00 00 00 00 00 00 12E72
21280: 06 08 l e 66 71 06 05 00 11313 28c0: 32 32 3 2  3 2  3 2  3 2  3 2  3 2 12008 3188: 39 35 35 35 00 00 35 35 12728
212498: 78 60 7c 06 06 66 3c 00 11325 2ec8; 44 14 4 4  4 4  4 4  4 4  4 4  1 4 12040 3190: 35 35 35 39 35 35 35 35 12752
212f0: 3c 66 60 7c 66 ES 3c 00 11339 28d0: 14 44 0 0  0 0  4 4  4 4  4 4  4 4 12032 3158. 28 2e 2e 2e 2e 2e es 2e 12824
2bE8: 7e 66 Cc 18 18 18 18 00 11337 2ed8: 00 77 0 0  0 0  0 0  0 0  7 7  0 0 12020 3180: 28 2 , 00 00 2 . 2 . 2e 2e 12800
2c00, 3c 66 66 Jc 66 66 3c 00 11357 2e80: 58 68 6 8  6 8  0 0  0 0  3 2  3 2 120E6 31a8: 00 00 00 CO 00 00 00 00 12712
2c08: 3c 55 55 3e 06 66 3c 00 11361 28e8: 32 32 3 2  3 2  3 2  3 2  3 2  3 2 12048 31b0. 36 39 35 38 35 35 00 CO 12788
2c10: 00 00 18 00 CO 19 00 00 11298 2 e f0 . 44 44 4 4  4 4  4 4  4 4  4 4  4 4 12080 31b8. 00 00 00 00 00 00 00 OD 12728
2c18: CO 00 18 00 00 10 18 30 11318 2 e f8 : 44 14 0 0  0 0  6 8  6 8  S E  6 8 12096 31c0: 00 00 00 00 00 00 00 00 12736
2c20: De 18 30 SO 30 18 08 00 11354 2E00: CO 77 7 7  7 7  7 7  7 7  7 7  0 0 12116 31m8: 00 00 es 2 . 2e 2e 2e 28 12840
2c28: 00 00 78 00 78 CO DO 00 11346 2108: 68 68 6 6  6 8  0 0  0 0  3 2  3 2 12106 31d0: 00 CO 00 DO 00 00 00 00 12762
2c30: 70 18 Cc 08 Cc 18 70 00 11374 2110; 32 32 3 2  3 2  3 2  3 2  3 2  3 2 12088 31d8: 35 35 35 35 39 39 00 00 12808
2c38: 3c 66 06 Oc 18 00 18 OD 11383 2118: 44 44 4 4  4 4  4 4  4 4  4 4  4 4 12120 31e0. 00 00 00 CO 00 00 CO 00 12758
2c40: 01 01 01 01 01 Cl 01 I f ' 11365 2120: 44 44 DO 0 0  6 8  8 8  6 8  6 8 12136 3188: 00 00 00 00 00 00 DC DO 12775

YOUR COMMODORE july 1989
47



Binders

PRODUCT NAME ORDER CODE QUANTITY PRICE

Overseas postage add E1.00

)ORE, READERS SERVICES,
I C*  L A " .  l i n l e  C I f ' i  i t a r t A  o v  t i t / A V

TOTAL

Organise and protect your disk with
Commodore Disk User disk binders and
data disks.
Why not keep your Commodore Disk User program
collection alongside your magazines in a stylish Disk User disk
binder? The binder comes complete with 10 disk sleeves to
organise and protect your program disks, Why not buy a disk
binder to house all of your data disks? We can even supply
Commodore Disk User data disks. The Commodore Disk
User logo immediately identifies your disks and there's room
to title them and document the disks details.
Send for your disks and binders now!
Prices are as follows:
Commodore Disk User Binder £4.95, including
10 sleeves. Order code BDY111
Commodore Disk User Binder with 10 sleeves and
10 disks, 0.95 Order code BDY1-12
10 sleeves for insertion in binder, £1.50. Order code
BDSIO
20 sleeves for inclusion in binder, £2.75. Order code
BDS20
10 Commodore Disk User data disks, £5.95. Order
code BDDIO

L I S T I N G S

31E0;  0 0  0 0  2 e  2 e  2 e  2 8  2 8  2 e  1 2 0 8 0
3 1 f 8 :  0 0  0 0  CO 0 0  0 0  Co  0 0  0 0  1 2 7 9 2
3200:  6 8  S e  s e  6 8  6 8  6 8  6 8  5 8  1 2 9 1 2
3209:  6 8  5 8  6 8  6 8  6 8  6 8  6 8  6 8  1 2 9 2 0
3210:  6 8  6 8  6 8  6 8  6 8  S e  S e  6 8  1 2 9 2 8
3218:  6 8  GB 6 8  6 8  6 8  6 8  6 8  S B  1 2 9 2 8
3220:  6 8  6 8  6 8  6 8  6 8  6 8  6 8  6 8  1 2 9 4 4
2229:  0 0  0 0  CO DC 0 0  CO 0 0  0 0  1 2 8 4 0
3230:  0 0  0 0  CO 0 0  0 0  0 0  0 0  0 0  1 2 E 1 4 8
3238,  0 0  0 0  0 0  OD 0 0  0 0  0 0  0 0  1 2 0 5 E
3242:  e f  4 1  4 3  4 4  6 d  6 d  6 f  7 0  1 2 9 7 9
3248:  E f  7 0  S f  7 0  6 E  7 0  S F 7 0  1 2 9 8 4
3250:  6 F  7 0  S f  7 0  6 F  7 0  6 F  7 0  1 . 2 9 e 2
3258:  6 f  7 0  6 d  E d  e f  4 1  4 3  4 4  1 3 0 0 3
3260:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 2 9 7 6
3268:  e c  4 2  4 5  4 6  S d  G d  S c  4 0  1 3 0 1 5
3270:  S c  4 0  S c  4 0  S c  4 0  S c  4 0  1 3 0 0 0
3279:  S c  4 0  S c  4 0  E c  4 0  6 c  4 0  1 3 0 0 8
3280:  S c  4 0  S d  6 d  e c  4 2  4 5  4 6  1 3 0 3 9
3290:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 0 1 6
3290:  4 3  4 4  7 2  7 3  5 F  7 0  8 0  8 0  1 3 0 2 6
32913 a °  a °  a °  8 0  8 0  a 0  a C  8 0  1 3 0 3 2
3280:  e l f  FO  8 0  8 0  8 0  a 0  8 C  8 0  1 3 0 6 4
3288:  8 0  8 0  6 f  7 0  4 3  4 4  7 2  7 3  1 3 0 5 2
22b0:  8 0  8 0  8 2  8 4  8 5  8 7  8 0  8 0  1 3 0 9 0
32be:  4 7  4 8  s c  7 4  S c  4 0  8 0  8 0  1 3 0 9 6
32c 0;  8 0  8 0  8 0  a 0  8 0  8 0  8 0  8 0  1 3 0 7 2
32c 8:  e c  c o  2 0  8 0  8 0  8 0  8 0  8 0  1 3 0 9 8
32d0;  a °  8 0  S c  4 0  4 7  4 8  e c  7 4  1 3 1 1 0
32dB:  8 0  8 0  e 3  e 8  e 6  8 8  8 0  8 0  1 3 1 3 7
3280:  8 0  8 0  8 0  8 0  6 f  7 0  8 0  8 0  1 3 1 1 2
32e8;  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 1 1 2
32F0:  e f  FO  8 0  8 0  8 0  8 0  8 0  8 0  1 1 1 4 4
3 2 r8 :  8 0  8 0  6 r  7 0  8 0  8 0  8 0  8 0  1 3 1 3 6
3300:  8 0  a 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 1 3 6
3308:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 1 4 6
3310:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 1 6 2
3318:  e c  c 0  8 0  8 0  a 0  8 0  a 0  8 0  1 3 1 7 8
3320:  8 0  8 0  E c  4 0  8 0  8 0  8 0  8 0  1 3 1 7 0
3320:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 1 7 6
3330,  8 0  8 0  8 0  8 0  6 f  7 0  8 0  8 0  1 3 1 9 2
3338:  8 0  8 0  a 0  a 0  8 0  a 0  a 0  3 0  1 3 1 9 2
3340:  e f  FO  8 0  8 0  8 0  a C  8 0  8 0  1 3 2 2 4
3340:  8 0  8 0  E f  7 0  8 0  8 0  8 0  8 0  1 3 2 1 6
3350:  8 0  8 0  8 0  3 0  8 0  8 0  8 0  8 0  1 3 2 1 5

3358:  8 0  8 0  a 0  a 0  S c  4 0  a 0  8 0  1 3 2 2 5
3360;  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 2 3 2
3358:  e c  c 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 2 5 0
3370:  8 0  8 0  S c  4 0  8 0  8 0  8 0  8 0  1 3 E 5 0
3378:  8 0  8 0  8 0  8 0  8 0  a 0  8 0  8 0  1 3 2 5 6
3300:  8 0  8 0  8 0  8 0  6 F  7 0  8 0  8 0  1 3 2 7 2
3388;  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 2 7 2
3390:  e f  PO 8 0  8 0  8 0  8 0  8 0  8 0  1 3 3 0 4
3398:  8 0  8 0  s r  7 0  8 0  8 0  8 0  8 0  1 3 2 9 5
3380:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 2 e 5
3388:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 3 0 6
33b0;  8 0  8 0  8 0  8 0  8 0  a °  a C  8 0  1 3 3 1 2
33b8:  e c  c 0  8 0  a 0  8 0  8 0  8 0  8 0  1 1 3 3 8
33c 0:  8 0  8 0  S c  4 0  8 0  8 0  8 0  8 0  1 3 3 3 0
33c 8:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 3 3 6
33d0.  8 0  8 0  8 0  8 0  6 F  7 0  e f  FO  1 3 3 7 6
33d8:  e f  f 0  e f  FO  8 F  FO  8 8  8 9  1 3 4 5 5
33e0.  e e  e S  a 0  a 0  8 0  8 0  8 0  8 0  1 3 3 9 1
3388:  8 0  8 0  S f  7 0  8 0  8 0  8 0  8 0  1 3 3 7 6
33E0:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 3 7 6
33F8:  8 0  a C  8 0  8 0  S c  4 0  a c  c 0  1 3 4 0 4
3400:  e c  c 0  e c  c 0  e c  c O  fl  e a  1 3 4 6 6
3408:  fl  e a  8 0  8 0  8 0  8 0  8 0  8 0  1 3 4 2 0
3410:  8 0  a C  S c  4 0  8 0  8 0  8 0  8 0  1 3 4 1 0
3418:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 4 1 5
3420:  8 0  8 0  8 0  8 0  6 r  7 0  8 0  8 0  1 3 4 3 2
3420:  8 0  8 0  8 0  8 0  8 0  8 0  s e  e S  1 3 4 6 3
3430:  e e  e 9  e f  f t ]  e f  f 0  e f  r 0  1 3 5 4 3
3438:  e f  FO  S r  7 0  8 0  8 0  8 0  a 0  1 3 4 8 0
3440:  8 0  9 0  8 9  8 6  8 3  8 5  8 0  8 0  1 3 4 5 9
3440:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 4 E 6
3450:  8 0  8 0  a 0  8 0  8 0  8 0  E l  e a  1 3 4 9 2
3450:  fl  e a  e c  c 0  e c  = 0  e c  c 0  1 3 5 5 4
3460:  e c  c 0  S c  4 0  a C  8 0  8 0  8 0  1 3 6 0 9
3468:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 4 9 6
3470:  8 0  8 0  8 0  8 0  E F 7 0  a C 8 0  1 3 5 1 2
3478:  8 0  8 0  8 0  8 0  8 0  8 0  e l  F O  1 3 6 3 6
3480:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  a 0  1 3 6 2 0
3488:  8 0  8 0  6 F  7 0  8 0  8 0  8 0  8 0  1 3 5 3 6
3490,  8 0  a 0  8 0  8 0  8 0  8 0  a 0  8 0  1 3 6 3 6
1498:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 5 4 6
3420:  8 0  8 0  8 0  8 0  8 0  8 0  a c  c 0  1 3 5 7 0
34a8:  a 0  8 0  a 0  a 0  8 0  8 0  8 0  a 0  1 3 5 E 3
34b0:  8 0  8 0  6 c  4 0  8 0  8 0  8 0  8 0  1 3 5 7 0
34b8:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 5 7 6

34c 0:  8 0  8 0  8 0  8 0  e f  7 0  8 0  8 0  1 3 5 9 2
34c 8:  8 0  8 0  8 0  8 0  8 0  8 0  e f  f 0  1 3 6 1 6
34d0:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 6 0 0
34d0:  8 0  8 0  S F 7 0  8 0  8 0  8 0  8 0  1 3 6 1 5
3480:  8 0  S S  7 8  7 8  7 8  4 9  8 0  8 0  1 3 E 3 4
34e0:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 6 2 5
34E0:  a C  8 0  8 0  8 0  8 0  8 0  s c  c 0  1 3 6 6 0
34E8: 8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 6 4 0
3500;  8 0  8 0  S c  4 0  8 0  8 0  8 0  8 0  1 3 6 5 0
3508:  8 0  7 5  2 0  6 0  2 0  7 6  8 0  8 0  1 3 6 4 1
2610:  8 0  a C  8 0  8 0  S E  7 0  8 0  8 0  1 3 E 7 2
3518,  8 0  8 0  8 0  8 0  8 0  8 0  e f  FO  1 3 6 9 6
3520;  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 6 8 0
3528.  8 0  8 0  e f  7 0  8 0  8 0  8 0  8 0  1 1 6 9 5
3530:  8 0  7 5  S C GO SO 7 6  8 0  8 0  1 3 6 8 9
3530:  8 0  8 0  8 0  8 0  S c  4 0  8 0  8 0  1 3 7 0 5
3540:  8 0  8 0  8 0  8 0  8 0  a 0  e c  c 0  1 3 7 3 0
3548:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 7 2 0
3550:  8 0  8 0  S c  4 0  8 0  a 0  8 0  a 0  1 3 7 3 0
3558:  a 0  7 5  SO BO SO 7 5  8 0  8 0  1 3 7 2 9
3660:  e f  4 1  4 3  4 4  E f  7 0  8 0  8 0  1 3 7 6 1
3568 8 0  8 0  8 0  8 0  8 0  8 0  e f  E O  1 3 7 7 6
3570:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 7 5 0
3578:  8 0  8 0  E f  7 0  e f  4 1  4 3  4 4  1 3 7 8 5
3580:  8 0  4 8  7 9  7 9  7 9  4 b  8 0  8 0  1 3 8 0 3
3588:  e c  4 2  4 5  4 6  G c  4 0  8 0  8 0  1 3 7 9 7
3590:  8 0  8 0  8 0  8 0  8 0  8 0  e c  c 0  1 3 8 1 0
3598:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 8 0 0
3680:  8 0  8 0  S c  4 0  e c  4 2  4 5  4 6  1 3 8 2 1
3588:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 8 1 6
35b0:  4 3  4 4  7 2  7 3  6 1  6 1  5 f  7 0  1 3 8 2 0
36b8:  6 f  7 0  6 f  7 0  6 F  7 0  S F 7 0  1 3 8 6 4
35c 0:  5 F  7 0  6 F  7 0  S F 7 0  6 f  7 0  1 3 8 7 2
35c 8:  e f  7 0  6 1  6 1  4 3  4 4  7 2  7 3  1 3 0 1 1
36d0:  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 e 5 6
35d8:  4 7  4 8  e c  7 4  6 1  6 1  6 c  4 0  1 3 0 8 0
3580.  S c  4 0  S c  4 0  S c  4 0  B c  4 0  1 3 8 8 2
35e0:  S c  4 0  S c  4 0  S c  4 0  S c  4 0  1 3 0 0 8
35F0:  S c  4 0  S i  6 1  4 7  4 8  e c  7 4  1 3 9 0 1
35F8:  a l )  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 8 9 6
3600 :  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 9 0 4
3608:  8 0  8 0  BO BO  BO BO  BO 8 0  1 3 9 1 2
3610 :  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 9 2 0
3618 :  8 0  8 0  8 0  8 0  8 0  8 0  8 0  8 0  1 3 9 2 0
3620 :  8 0  8 0  8 0  8 0  8 0  8 0  a 0  8 0  1 3 9 3 6
3528:  8 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  1 3 0 7 4

All orders should be sent to: YOUR COMMO
ARGUS SPECIALIST PUBLICATIONS, ARG
HEMEL HEMPSTEAD HP2 7ST. Please allow 28 days for deliver

o_
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'ROCKET POWERED'

Including V3.2R SoftwareExpert
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BACK-UP AND TRANSFER PROGRAMS
DISK TO TAPE TAPE TO DISK

FROM D I S K  TO DISK TAPE TO TAPE

C O M P L E T E  H A C K - L I P  S Y S T E M
MAIN FUNCTIONS

•  Foa m  al Programs.
•  Creates a ba d . *  mita (ma or TAP.
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EXPERT UPGRADE V4.1
WAR IS A FULLY
INTEGRATED MODULAR
OPERATING SYSTEM
FOR YOUR EXPERT.
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• •  SPECIAL OFFER •  •
EXPERT +  V4 .1R  I
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UTILITY FUNCTIONS
•  Senn Sauer L adman min 'Animal,
•  minute Imes Cowman
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• cOMPPENENSIVE SO PAU Instruction mama.

1  C64 DISK DRIVE OFFER — LOWEST UK PRICE]
OCEANIC ( )CHEN DISK DRIVE FOR CM•1213 O N L Y  E118.99 POST FREE
HIlghtY odmpattle  5 " .  IISON formatted separate OW
SPECIAL OFFER OCUBN I  EXPERT WITH V3 7R SOFTYYARE e148•99 POST FREE

64 DOCTOR
A professional diagnostic

CARTRIDGE for your CM.

COMPRISES. 64 DOCTOR CARTRIDGE,
USER & SERIAL PORT TESTERS. AND -

FREE
The only comprehensive

Molt thagnosts .or,d Repute Gade avadable
•  l o to n d

TESTS:
•  i-ou•tilep tn POP nOw It 'mate tau ",

and dent'', Maas
•  How to &Drente The •estroird
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•  FLA or lips and tints rnOr0 known ant, IC fr ,
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•  rem A ISO intarkWIS  •  Cairene Aar PMI'S  •  Wrdten to onalessronals • Ith •  ,•,1,1 h i
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With this complete kot
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141:AV TO ORDER -  SEND PAYMENT ED CHIGOE. MADE PAYABLE TO TRILOGIC
PO BANKERS DRAFT, CASH BY REGISTERED POST CREDO CARD HOTLINE
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TRILOGIC.
Dept. VC. Unit 1,
253 New Works Road, Bradford BD12 OQP
Tel 0274-691115 • Fax 0274-600150

YOUR COMMODORE july 1989
49

delivered to your
door FREE !*

Have

That's right, if you take out a year's subscription to Your
Commodore we will make sure that it is delivered to your

door each month at no extra charge*. Just fill in the coupon
below and send it to the address given with a cheque.

money order or credit card instructions to cover the cost of
the subscription. We'll do the rest.

UK: £15.60; EUROPE: £23.25; MIDDLE EAST: L23.50:
FAR EAST: £26.40; REST OF THE WORLD: .E24.00

or USA: $42.00
Airmail Rates on Request.

•  Ove rse a s subscription ra tes include  poslage .

Please commence my subscription to Your Commodore with
he   i s s u e .  I  enclose rri

cheque/money order for   m a d e  payable
to ARGUS SPECIALIST PUBLICATIONS

Or Debit my Access/Visa
E I N I M E M E N I M M I M I ENo.

Valid from   t o
Signature
Name
Address
P o s t c o d e

1

Send this form with your remittance to:
I NFONET LTD., 5 River Park Estate, Billet Lane,

BERKHAMSTED,  Herts. HP4 I HI.. United Kingdom



0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

AMSTRAD PC 2086 COMMODORE DESKMEGA
PC2086 SD12 MD
PC2086 SD 14 CD

E619 Inc
£775 IncSUPER

<
TOP PCS

PC 2086 12 HACD E875 Inc ALL X I S  A l  3 SPEEDS 4,77,8,10OFFER
PC 2086 SD 14 HRCD E975 inc Mz supplied with A TE  102

1511AZ

PC 2086 DD 12 MD E775 inc keyboards & Dos

FULLY COMPTABILE SINGLE DRIVE

PCI
EXPANSION BOX

PC 2086 OD 14 CO
PC 2085 DD 12

FIRDC

£925 inc
El 025 Inc

PC 10 111 Single drive
mono monitor E 4 8 5  • VAT

Single drive C.G.A.

PC COMMODORE PC1
E269 • VAT

(inc ludes mono monitor and

£99 + VA T PC 2086 DO 14 E1125 Inc colour monitor E 5 9 9  • VAT

able-1 integrated software COLOUR E 1 1 9 9  •  VAT

HRCD

.500 AIR MILES 499 inc

.

Single drive E.G.A.

AS ABOVE BUT WITH 14 in C.G.A. PC60 2.5 MB RAM 80366

PC 2086 HD 12 MD E1025 inc colour monitor E 7 9 9  • VAT

COLOUR MONITOR
E369 • VAT

MONO E 1 6 4 9  •  VAT
PC60 2.5 MB RAM 80386 C.G.A.
COLOUR E 1 7 7 9  •  VAT

PC 2086 HD 14 CD C1175 inc PC10 111 Dual drive mono
E 1 285 inc monitor

£25 OFF YOUR NE)5T

PC 2086 12 HRCD
PC 2086 14 HRDC £1395 inc Dual drive C.G.A. monitor

0 0 0 0 0 0 0 0 COMMODORE PC 60 s
386 DESK TOP ATARI

COMMODORE PRICE
520 STEM Super Pack E 2 9 5

REDUCTIONS
TOP Standard V G.A. Adaptor

520 STEM Explorer Pack E 2 2 5
520 STEM and Mono

1511AZ Monitor £ 3 2 4
NOW IN STOCK FULLY COMPTABILE SINGLE DRIVE PC60 512K RAM 80386 MONO 1040 STEM with TV
AMIGA A500 AIR MILE PACK
AMIGA COMPLITER.TV MOD
NEBULASSPITZ PAINT

PC COMMODORE PC1
E269 • VAT

(inc ludes mono monitor and

E1029 • VAT
PC60 512K RAM 80386 C.G.A.
COLOUR E 1 1 5 9  •  VAT
PC60 512K RAM 80366 E.G7.A.

Modulator E 3 3 9
1040 STEM with Mono
Monitor ( 4 3 8
1040 STEM with Super

ROGER RABBIT .STAR RAY able-1 integrated software COLOUR E 1 1 9 9  •  VAT Pack software E 3 9 9
.500 AIR MILES 499 inc
.

AS ABOVE BUT WITH 14 in C.G.A. PC60 2.5 MB RAM 80366 1040 STEM with VIP
WHEN YOU BUY A

AIR MILES PACK FROM
COLOUR MONITOR

E369 • VAT

MONO E 1 6 4 9  •  VAT
PC60 2.5 MB RAM 80386 C.G.A.
COLOUR E 1 7 7 9  •  VAT

Prolessional and
Microsoft Write  E 3 7 1
Microsoft Wnte and SuperMEGALAND WE WILL GIVE YOU Pack Software E 4 1 9

£25 OFF YOUR NE)5T PLEASE NOTE SUPER PACK
PURCHASE OR E25 TOWARDS SOFTWARE INCLUDES OVER
YOUR HOLIDAY E450 WORTH OF GAMES AND

ACCESSORIES

SPECIAL OFFER

PCI COMPUTER + H IGH
RES MONITER

ONLY E309 INC VAT

MEGA
SUPER
OFFER

TIME
WORKS FOR
D.T.P.
E89 INC VAT

i n f e A t A W M 7 0 3  332225 V1S4
Specialists in Mail Order

WHY MEGALAND • 24 Hour Delivery • 12 months warranty on all hardware
• On site maintenance optional •  Technical support

• 24 Hour ordering service • Special price offers
• MEGASOFT Club membership for extra special OFFERS

PPC 512S
PPC 640S
PPC 5120
PPC 6400

PC1512 SO M M
PC1512 D D M M
PC1512 SD t
,
M
PC1512 DO  CM

A M
5 6
S T
R A
D  
P
C
W

p cw82 E389 Inc
PCW 8512 E 4 6 5  inc

P C W 9512E 5 1 5 I nc

AMSTRAD PPC PORTABLES

E415 inc
E515 Inc
E565 Inc
£720 inc

AMSTRAD PC1512
E415 Inc
E515 inc
E515 Inc
E515 inc

AMSTRAD PC1640
PC1640 SD ECD E 7 2 0  Inc
PC1640 DD ECD E 8 2 5  inc
PC1640 HD20 ECD E 1 0 2 5  inc
PC1640 SO O D E 6 1 9  Inc
PC1640 DO CD E 7 2 0  inc
PC1640 HD20 CO  E 9 2 5  Inc
PC1640 Sd MD E 5 1 5  inc
PC1640 DO MD E 6 1 9  Inc
PC1640 11020 MD E 8 2 5  inc

E659 • VAY
Dual drive E G A .  monitor

E789 + VAT
PC20 111 20 MB Hard disk
mono monitor E 6 8 9  + VAT

20MB Hard disk  C,G_A. monitor
E839 + VAT

20MB Hard disk  E.G.A. monitor
E949 + VAT

COMMODORE PC40
AT's

Include V.G.A_ Adaptor, 1MB
RAM 1.2 MB Drive
PC40 111 Sngle drive V.G.A.
mono E 1 1 4 9  + VAT
PC40 111 Single drive V.G.A.
colour monitor E 1 3 6 9  + VAT
PC40 111 40 MB Hard disk
V.G.A. mono E 1 4 1 9  +VAT
PC40 111 40 MB Hard disk
V.G.A. Colour E 1 5 7 9  + VAT
monitor
PC40 111 40 MB Hard disk &
40 MB Tape s treamer mono

E1629 •  VAT
PC40 111 40MB Hard disk  &
40 MB Tape colour monitor

E1839 •  VAT

PC60 2.5 M B RAM 80386 E.G.A.
COLOUR E 1 8 1 9  •  VAT
PC60-40 40MB Hard disk 2,5
MA RAM 80366 MONO

E1939 •  VAT
PC60-40 40 MB Hard disk
2.5 M B RAM C G.A

PC60-40 MO Hard disk
2,5 M B  R A M  E .G.A .

E2105 •  VAT

E2149 •  VAT
AS ABOVE WITH 40 MB
TAP E  S TRE AM E R
Mono Monitor E 2 2 2 9  + VAT
C.G.A. Monitor E 2 3 9 5  • VAT
E.G.A. Monitor E 2 4 3 9  •  VAT
PC60-80 BOMB Hard disk
Mono monitor E 2 1 0 5  • VAT
PC60-80 BOMB Hard disk
mono monitor E 2 2 6 9  • VAT
PC60-80 BOMB Hard disk
E.G.A. E 2 3 1 9  • VAT
AS ABOVE WITH 40 MB
TAPE STREAMER

E2394 • VAT
E2559 • VAT
E2599 + VAT

Mono monitor
C.G.A. monitor
E.G.A. monitor

ACCOUNTS S WARE
Sage Bookeeper
Sage Accountant
Sage Acounlant  Plus
Sage Financ ial Controller

Sage Payroll 2
Migent Accountability

E99
E149
E249

E399
E149
E79

SPREADSHEETS
Amstrad Supercalc 3.2.1.
Ashton Tate Javelin Plus
Borland Oualtro
Gr atox  11.09I5115
Lotus 1 -2-3 Vet 2.01
Lotus Hal
Lotus Report Writer
Microsoft Exce l
Microsoft Mulliplan Jnr
Sage PC Planner
Supercalc Ver 5
VP Planner
VP Manner

E62
E245
£199

E79
£395

£79
£395
156
199

t396
tek

42 - 44 MILLBROOK ROAD EAST, SOUTHAMPTON
OPEN MONDAY T O  SATURDAY 9.00am to 5.30pm

1



MEGAELAND 0703 332225
CREDIT CARD MAIL ORDER

AMIGA 5 0 0  ME G A P ACK E3 9 9  I NC
INCLUDING MOUSE WORKBENCH 1.3, UTILITIES, MANUALS,  BASIC TUTORIAL,
PLUS FREE TV MODULATOR,  JOYSTICK AND ANY TEN FREE GAMES FROM OUR
SELECTION BELOW
Custodian, Warlocks Quest,  Spitting Image. Int Soccer, Winter Olympiad 88. Hellbent.
Backlash, Zynaps,  Return of the Jedi, Eliminator. Demolition, Gridstart, Mercenary
Quadralien, Star Goose.  Powerplay, Hostages,  Platoon, Wizball

AMIGA HARDWARE
A500 • TV MOD
A500 MEGAPACK
see above

A500 + 10843 HIGH E 5 7 8  inc
RES COLOUR MONITOR

4500 • VISIONS 4200 E 5 2 8  Inc
COLOUR MONITOR

4500 • 8833 PHILIPS E 5 4 8  inc
COLOUR MONITOR

AMIGA EXTERNAL
DRIVES

AF880 3 2 DRIVE
RF302C 3 DRI V E
CUMANA CAX 354E
410103 2 DRIVE
No MD C30 3  DRIVE

E369 inc
E399 inc

£89 inc
E85 inc
E99 Inc

E115 Inc
E85 inc

A501-512 KRAM
MOUSE MAT
AMIGA OUST
COVER

TV MODULATOR £ 2 1 . 9 5  Inc
STEEL MONITOR £ 1 5 9 5  Inc
STANDARD AMIGA 5205T

STEEL DOUBLE E 2 5  95 Inc
MONITOR STAND AMIGA S I

£129 Inc
£495 Inc
C4_95 Inc

COMMODORE C64
C64 Hollywood Pack
C64 Home Enter-
tainment Pack

1541 C11 51-'4 C64 E 1 4 5  inc
drive

1581 312 800K E 1 2 9  Inc
C64 drive

Oceanic CIA C64 E 1 2 5  Inc
drive

E149
E199

A500/A2000
MONITORS

Philips CM8833 High
Res

108401 Stereo High
Res

1901-Colour Pcor C64
1900 C64 Mono
VISIONS 4200

E229 inc

E239 inc

E149 inc
E129
E189 inc
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A2000 HARDWARE
A2000 • IBM £ 8 9 9  • VAT
A2000 •  t w i s t  E 1 5 9 8  inc

M onitor,  bridge BD •  20Mmb
Hard disk

42000 •  1084(5) E 1 1 9 9  Inc

FOR DTP.CAD CONFIGURATIONS
ALL SYSTEM S FORMATTED
AMIGA 2000 A 2050 OMB Mem

Expansion Card titled with 2MB RAM
A2094A 2092 - AutobooI AMIGA 20MB
liard drive  iniernal (AMIGA)
Video Card • Flicker Fixer Phone
I I  Inch High Res Coiouf Monitor FST
A2000. A2520, A2090A 2092
Video card 21 E S T  1-IFICM Phone
42000, A2620, 42090A 2094 A2050
Video Card I C  HRCM Phone
FOR FURTHER SELECTION PLEASE PHONE

A2000 ACCESSORIES
20MB Hard disk
AMIGA or MSDOS
X I  Bridge board
AT Bridge board
INT Genlock
El MB RAM B
with 2 MB RAM

2nd Drive 3112

E399 I nc

E399 • VAT
E675 • VAT
E179 + VAT
E649 •  VAT

£75 + VAT

DRIVES
Triangle 20MB Hard E 4 6 9  • VAT

disk
VORTEX A500 - E 4 9 9  • V AT

Hard disk
Triangle 40MB E 5 7 9  • VAT

Hard 'disk
Cumania CSA 354
Cumana CDA 358
Cumana IMB 51.4
External 2nd
drives from

E99 inc
E199 + V AT
E115 + VAT

E85 inc

CREDIT CARD MAIL ORDER
SPECIAL HOTLINE FOR EXPORT

TEL 0702 332225
ALL OTHERS SUBJECT TO AVAILABILITY
OFFERS SUBJECT TO CHANGE IN PRICE

WITHOUT NOTICE

M27I

M27

MILLBRO -
ROAD EA • -

HEWITT ROAD A
AACOAtANO T

MO UNT EM TT N

SHPIL EV ROAD

U1.0A
ADA(1

0
:
1
3

PRINTERS
STAR LC10 MONO
STAR LC10 COLOUR
START LC24-10
24 PIN

STAR NB24-10
STAR LC10 CMS C64
STAR LC10 CMS C64
EPSON LX800
EPSON L0500
EPSON FX950
EPSON EX800
EPSON EX1000
PANASONIC KXP

1124 (24 Pin)
PANASONIC KXP
1081

Citizen Overture
Hp Lasertet 2
Star Lazer 1MB

MEM
EPSON CP3500

CBM 1084S Stero
CBM 1901

special price
CBM CGA Compatible
Phillips 8833
CBM 1900 Mono
ATARI 124 Mono
ATARI SC..1224

£190 Inc
£249 inc
£349 Inc

COLOUR PRINTERS
Citizen HOP40 24 Pin E 5 7 5
LC10 Colour 9 Pin E 2 4 9  Inc
EPSON Ex1000 E 5 4 3  Inc
Hewlett Packard E 6 8 9  inc
Paint Jet

E286 inc
E427 Inc
E482 Inc
E299 Inc

£169 Inc

LASER PRINTERS

E599 inc
E179 inc 0 0 0 0 0 0 0 0
E299 Inc

E149 • VAT
E305 inc

E1299 Inc
E2099 inc
E1695 Inc

CALL

MONITORS
E239 inc
E149 Inc

E229 inc
E129 inc
E129 inc
£259 inc

Name
Address

MEGA
SUPER
OFFER

with XT B, Board
20 MB Hard Drive
1084$ Colour Monitor
E1390 + VAT

SPECIAL OFFER

Amiga A500 1 .3  WB
1084(s) Colour Monitor

£578 inc VAT

MEGA
SUPER
OFFER

0 0 0 0  00 0 0

Monitor 1084 S
RAM Expansion
E699 Inc

Li I l l   I i I f

AMIGA
B2000

Signature

AMIGA
A500 1.3

SPECIAL OFFERS
EPSON LQ500

24 PIN PRINTER
E305 inc VAT

WESTERN DIGITAL
HARD CARD 32MB

E258.85 inc VAT

ALL PRICES INCLUDE VAT UNLESS STAILDr
m
•
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l
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m
m
i
m
m
m
•
I
m
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.
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•
•
•

To: 42-44 Millbrook Road East, Southampton
I wish to order
I enclose cheque/PO for E
Or charge my AccessNisa No.

Postcode  T e l  No:
PRICES CORRECT ON DATE GOING TO PRESSbloommoommommmmoommin

Exp. date
inc VAT.
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developed a routine which allows
us to declare labels for GOTOs and

GOSUBs in Basic. We did this with
a routine that stores each label and
its value in  the Basic variable area
which follows directly after the Basic
textfile.

But with this method we are subject
to the limitations Commodore Basic
imposes on the use o f variables, the
main one being that only the first two
characters of a variable name are taken
into account -  the rest are ignored.

What we want to do is overcome
this limitation by creating our own
symbol table. In  the process we will
learn about several concepts i n
machine code programming which will
be very useful in whatever program-
ming you want to do.

The Symbol Table
The symbol table we want to  create
is an area in memory where we store
each label, and next to  i t  the line.
number to which the computer has to
jump when the label is used with a
GOTO or GOSUB instruction.

In machine code programming,
you create many tables. A table is an
array o f data where each entry is o f
the same length. Tables are useful for
storing data and accessing i t quickly
and efficiently. For the symbol table
we create i n  ou r  program, I  have
chosen a memory area starting from
location 50000 (you may of course put
the symbol table anywhere you like).
Thus, 50000 is the base address of our
symbol table.

To make each entry the same
length, I've chosen a maximum of six
recognizable characters for each label.
That is, i f  a label is longer than six
characters, the rest will be ignored, and
if it's shorter than six characters, the
difference will be filled (or "padded")
with zeros in the symbol table, as you
will see in a minute.

Since we also want to store the line
number belonging to each label next
to the label, each entry needs an

C64 P R O G R A MMIN G

Extending Basic
Create your own-symbol table, and learn all about

tables and search routines

By Burghard-Henry Lehmann
additional two bytes -- one byte to store
the low byte of the line number, and
one byte to store its high byte. This
becomes important l i the line number
is larger than 256.

In all, we use eight bytes for each
label stored i n  the  symbol table.
Therefore, to  point at the beginning
of a  label, we increment the  base
address o f  the table in  multiples o f
eight. And i f you call the base address
of the table position 0, then the offsets
for the first four entries, for example,
on the table are 0, 8, 16 and 24.

Now you should understand why
it is important that each entry on a
table is the same length. I f  the com-
puter has to  search the table from
beginning to  end, i t  can very easily
jump from entry to entry simply by
adding the length o f  the entry to
pointer address. And i f it has to jump
to a specific entry straight away, it can
do so by adding the offset of that entry
to the base address of the table.

Storing a Label
The routine to store each label in the
symbol table (lines 2910-3450) is quite
simple: before the computer starts
searching through the Basic program
for all the labels, the base address o f
the symbol table, which is 50000, is
initiated to  zero page 251/ 252 (line
2300-233). Th is allows us t o  use
indirect indexed addressing later on.

When a label has been found, zero
page $7A/7B is pointing at the begin-
ning of the label in the Basic textfile.
STORELOOP (line 2930-2990) stores
each letter of the label in the symbol
table, u s i n g  i n d i r e c t  i n d e xe d
addressing.

If the label i s  shorter than six
characters, the following loop (line
3060-3100) fills the rest with spaces.
Next the line number belonging to the
label is stored. To do this we increment
zero page 251/252, which stores the
pointer to  the symbol table, by six
(lines 3140-3190).

Now we come up against a little

YOUR COMMODORE july 1989
52

difficulty: we have to  use indirect-Y
addressing fo r  the source and the
destination, but Y  has to  contain a
different value. To point at the source,
it has to contain two and three, while
to point at the destination i t has to
contain zero and one.

To solve this problem, table the low
byte of the line number first and push
it onto the stack (lines 3230-3250).
Then get the high byte, change the
index to one and store it in the symbol
table (lines 3260-3290).

Lastly, decrement that index by
one, pul l  the low byte o f  the line
number from the stack, and store i t
in the correct place in the symbol table
(lines 3300-3320). Such tricks are
necessary to  overcome the lack o f
registers the 6510 has got! (Remember,
we can 't use the  X-register here,
because X can only be used to index
absolute addresses!)

Finally, increment the symbol table
pointer address by another two bytes
to make it point at the location where
the next label has to be entered.

End Marker
When all labels have been collected
and entered in to  the symbol table,
enter a 7ero in the symbol table, where
the beginning of the next label would
have been (lines 2660-2680).

This is important, because when
the computer has to search for a label,
it has to know where the end o f the
symbol table is. Because, i f it reaches
the end of the symbol table, that means
that it hasn't found the label and that
the search is finished. I f  there was no
way to determine the end of the symbol
table, the  computer would go  on
searching for ever t h a t  is, i t would
get lost in an endless loop!

To signify the end of a table, it is
sometimes useful to use an end marker
as we do here. At other times it is more
useful to store the end location or the
beginning of the last entry in a variable.
You have to decide which method is
best according to what suits you in the
specific routine you are writing.



Searching for a Label
When executing the Basic program
itself every time the computer meets
a label after a  GOTO o r  GOSUB
command, it has to search through the
symbol table to find that label and get
the line number next to  i t which i t
needs to jump to the right destination.

In order to write a search routine
you have to  ask yourself some very
important questions: when i s  the
search successful, and when is i t not?
This sounds trivial and obvious, but
remember, the computer i s a  very
simple-minded animal and knows
nothing about what you have in mind!
So you have to  define things very
accurately. Th is i s  ha l f the a r t o f
programming a computer.

The search for a label is successful
when all the six recognized characters
of a label in the textfile match with
the characters of a label in the symbol
table. And the search is unsuccessful
when the computer has reached the
end o f  the symbol table and hasn't
found the label it was searching for.

Once we've got this clearly in our
mind, the construction o f the search
routine itself is not too difficult. The
main search loop (lines 1400-1470)
compares each character of the label
in the textfile with each character o f
a particular entry in the symbol table.
It has three exits;

Exit number one is taken if the end
of the label in  the textfile has been
reached. This is signified by a zero (if
we make the rule that a label has to
be at the end of a Basic line and that
nothing else, including remarks, i s
allowed after it). I f  this point has been
reached i t  means that the label has
been found, even though, i f you want
to be a perfectionist, you might want
to make this routine more accurate and
versatile. You can do this by setting
up additional tests i f the label is not
at the end o f a line, and i f  the label
in the textfile is shorter than the label
in the symbol table.

The second exit o f the main loop
is taken when any letter in the textfile
does not compare with a letter in the
symbol table. This does not necessarily
mean that the search is unsuccessful
at this point. If the label is shorter than
six characters, i t could mean that i t
has been found! So lines 1530-1540 test
if the next byte in the symbol table
contains a zero, I f  yes, the label has
indeed been found. I f  not, the search
has been unsuccessful up to this point.

The third exit is taken after all six
recognized characters have been com-
pared and found matching. This means

10 ORO 4 9 1 5 2 6 6 0 CMP ' L
20
30

ENT• 670
680

BNE NORMAL
JSR CHARGET

40 CHARGET E Q U  $ 0 0 7 3 690 CMP 0$130
50 EXECVECT E Q U  $ 0 3 0 6 ; ' O R'  TOKEN
60 700 BEQ CoLOR. RT
70 SYMBOLTBL EQU 5 0 0 0 0 710 ;
80 720
90 730 ;DO NORMAL ROM-ROUTI NE
100 740
110 ;TURN EXTENDED BASI C ON 750 NORMAL J i l l '  $A7ED
120 ;BY CHANGING VECTOR A T 760
130 $0308 770
140 EXTBASON L D A  0<1RGSTART 780 ;EXECUTE ' COLOR COMMAND
150 STA <EXECVECT 790
160 LDA 0>PRGSTART 800 ;GET I NK  PARAMETER
170 STA >EXECVECT 810
160 820 COLOR. RT

.  
J S R  
C H A
R G E
T

190 RTS 830 JSR $ADBA
200 640 JSR $B7F7
210 850 •
220 660 ;CHANGE I N K  COLOUR
230 ;TURN EXTENDED BASI C OFF 810
240 BY CHANGING VECTOR A T 680 STY 6 4 6
250 $0306 890
260 ;BACK TO  NORMAL ( $ A 7 E 4 ) 900 ;GET PAPER PARAMETER
270 EXTBASOFF LDA #<$A7E4 910
280 STA <EXECVECT 920 J SR CHARGET
290 LOA 0>$A7E4 930 JSR $AD8A
300 STA )EXECVECT 940 JSR $117E7
310 950
320 RTS 960 ;CHANGE PAPER COLOUR
330 970
340 980 STY 5 3 2 8 1
350 990
360 ; * * *  MA I N PROGRAM ENTRY * 1000 :GET BORDER PARAMETER
370 1010
360 ;LOOK FOR EXTENDED BASI C 1020 JsR cHARGET
390 COMMANDS 1030 JSR $AD8A
400 PRGSTART J S R  CUARGET 1040 JSR $B7F7
410 JSR EXECSTM 1050
420 J MP SA7AE 1060 ;CHANGE BORDER COLOUR
430 1070 ;
440 1080 STY 5 3 2 8 0
450 EXbXSTM C M P  ' 0 1090 ;
460 BNE NEXT 1100 ;JUMP TO REST OF ROM-
470 JMP O FF. RT 1110 ; ROUTINE
480 NEXT c M P  0 $ 8 9 1120 RTS

; 'GOT* )' 1130 ;
490 BEQ G0TO, RT 1140
500 CMP 0 $ 8 A 1150 ;EXECUTE ' CO TO '  COMMAND

RUN' 1160 ;
510 BNE NEXT1 1170 GOTO.RT J S R  CHARGET
520 JMP RUN.  RI 1180 GOTO,RT1 L O Y  # 0
530 NEXT I C M }  0 $ 8 1 ) 1190 LDA ( $ 7 A ) , Y

; 'GOSOB' 1200 CMP ' 1
540 BNE NEXT2 1210 BCC GOTO. RT2
550 IMF' GOSOB.RT 1220 CMP
560 NEXT2 c M P 1230 BCS GOTO. RT2

; SPECI AL 1240 JSR $ADBA
570 BNE NEXT3 1250 JsR $117F7
580 JMP SPEC. RT 1260 GOTO.RT3 J S R  $A8A3
590 1270 RTs
600 NEXT3 C M P  '  C 1280 ;
610 BNE NORMAL 1290 ;SEARCH F  OR LABEL:
620 JSR CHARGET 1300 ;
630 CMP ' 0 1310 ; I NI TI A TE  START O F SYMBOL
640 BNE NORMAL 1320 ; TA B L E
650 JSR CHARGET i 330 GOTO,RT2 L D A  #  <50000
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of course that the label has been found.
Now the line number after the label

is gathered in zero page $14/ 15 (lines
1790-1840), and then the GOTO
routine is executed (line 1880).

If the label so far has not been
found, lines 1590-1650 increment the
pointer to the symbol table contained
in zero page 251/252 by eight, so that
it points at the beginning of the next
label. Then a test is made to see i f the
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end o f  the symbol table has been
reached (lines 1710-1730).

If i t  has, the  search has been
unsuccessful, Th is means tha t the
computer cannot get a destination line
number. Thus line 1750 returns the
program flow back to the main routine
which results in a syntax error report,
signifying that a  label i n  the Basic
program has been used which cannot
be found_
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1340 STA <2 5 1 2140 SPEC. RI  J S R  CUARGET 2910 ;STORE LABEL
1350 I DA 0 ) 5 0 0 0 0 2150 RUE SPEC. RT 2920
1360 STA > 2 5 1 2160 2930 I D?  0 0
1370 2170 RTS 2940 STORELOOP I D A  ( $ 7 A ) , 7
1360 ;MAIN SEARCH 1.0101' 2180 2950 STA ( 2 5 1 ) , Y
1390 2190 2960 BEQ I ABELEND
1400 I DY $ 0 2200 ; MODI FI ED ' RUW- RO UTI NE 2970 IN7
1410 COMPLOOP I D A  ( $ 7 A ) , 7 2210 2980 CPY 0 6
1420 BEQ POSI TI VE 2220 ;DO ' R U N ' 2990 RUE STORELOOP
1430 CMP ( 2 5 1 1 , Y 2230 3000
1440 BNF NEGATI VE 2 2 4 0

.
RUN. RI  L D A  110 3010 BEQ POI NTVARS

1450 INY 2250 JSR / F F 9 0 3020
1460 CPY 0 6 2260 JSR $A659 3030 ; I F  LABEL SHORTER THAN 6
1470 BNE COMPLOOP 2270 CHAR'S
1480 2280 ; I NI TI A TE  SYMBOL TABLE 3040 ; FI L L  REST OF SPACE WI TH
1490 BEQ POSI TI VE 2290 ZEROS
1500 2300 LDA 0<SYMBOLTBL 3050
1510 ;SEE I F  LABEL SHORTER 2310 STA <2 5 1 3060 LABEIEND I D A  0 0
1520 ;THAN 6  CHAR 2320 I DA 0>SYMBOLTBI 3070 STA ( 2 5 1 ) , Y
1530
1540
1550

NEGATIVE I D A  ( 2 5 1 ) , Y
BEQ POSI TI VE

2330
2340
2350

STA >2 5 1

;GO THROUGH PRG &

3080
3090
3100

INY
CPI 0 6
BNE LABELEND

1580 ; I F  NOT.  P O I NT TO
BEGINNING O F 2360

ASSEMBLE LABELS 3110
3120 ; POI NT A T VARS STORE I N

1570 ;NEXT ENTRY I N  SYMBOL 2370 I DA  0 0 ' . 0 8 0 1 SYMBL T B I
1580 ; TABLE 2380 STA < 2 5 4 3130
1590 CI C 2390 LDA 0 >$ 0 6 0 1 3140 POINTVARS CL C
1600 LDA 2 5 1 2400 STA > 2 5 4 3150 LDA 0 6
1610 ADC 0 8 2410 3160 ADC 2 5 1
1620 STA 2 5 1 2420 SEARCHLP [ D V  0 0 3170 5TA 2 5 1
1630 LDA 2 5 2 ;END OF FRG? 3180 HUE GETLI NENO
1640 ADC 0 0 2430 LDA ( 2 5 4 ) , Y 3190 INC 2 5 2
1650 STA 2 5 2 2440 BNE SEARCHI P1 3200
1660 2450 INY 3210 ;GET L I NE  NUMBER
1670 ; I F  END OF SYMBOL TABLE, 2460 I DA ( 2 5 4 ) , Y 3220

LABEL 2470 BEQ E X I T 3230 GETLINENO I I ) ?  0 2
1630 NOT FOUND -  RETURN TO 2460 SEARCHIP1 I D ?  0 4 3240 I DA ( 2 5 4 ) , Y

GIVE 2490 I DA ( 2 5 4 ) , Y 3250 PHA
1690 ;ERROR REPORT 2500 CMP 3260 IN?
1700 2510 BEQ LABLFOUND 3270 I DA ( 2 5 4 ) . 7
1710 LDY 4 0 2520 SEARCHIP2 I D Y  110 • 3280 LDY 0 1
1720 LDA ( 2 5 1 ) , Y ;NEXT L I NE 3290 STA ( 2 5 1 ) , Y
1730 BNE COMPLOOP 2530 I DA ( 2 5 4 ) , Y 3300 DEY
1740 25,40 PHA 3310 PI A
1750 RTS 2550 I N? 3320 STA ( 2 5 1 ) , Y
1760 2560 I DA ( 2 5 4 ) . 7 3330
1770 ;LABEL FOUND:  G E T L I NE 2570 STA >2 5 4 3340 ; POI NT A T NEXT LABEL I N

NUMBER 2580 PI A 3350 ;SYMBL TB L
1780 2590 STA <2 5 4 3360 CLC
1790 POSI TI VE I D ?  116 2600 JMP SEARCHLP 3370 I DA 2 5 1
1800 LDA ( 2 5 1 ) , Y 2610 3380 ADC 0 2
1810 STA $ 1 4 2620 3390 STA 2 5 1
1620 INY 2630 ; ALL DOME -  RESET PROGRAM 3400 BRE; F I N I S
1830 LDA ( 2 5 1 ) . Y CHARACTER 3410 INC 2 5 2
1640 STA $ 1 5 2640 ;POINTER AND START 3420
1850
1860 ;DO REST OF GOTO ROUTI NE

2650
2660 EXI T L D Y  0 0

3430
3440

; FI NI SHED

1870
1880 JMP GOTO. RT3 2670

2680
TYA
STA ( 2 5 1 ) . Y

3450
3460

FI NI S  J M P  SEARCHI P2

1690 2690 3470
1900 2700 JSR $A6BE 3460
1910
1920 ;EXECUTE ' GOSUB'  COMMAND

2710
2720

JMP $A7EA 3490
3500

; TEST FOR REST OF ' O F F '

1930
1940
1950
1960
1970
1980
1990
2000

GOSUBAT J S R  CHARGET
I DA 0 / 0 3
JSR $A31'11
I DA $ 7 8
PHA
LDA $ 7 A
PHA

2730
2740
2750

2760
2770

;STORE LABEL I N  SYMBOL
TABLE:

; POI NT TO BEGI NNI NG O F
LABEL

3510
3520.
3530
3540
3550
3560
3570
3560

OFF. RT J S R  CHARGET
CMP ' F
BRE NORMALI
JSR CHARGET
CMP ' E
BNE NORMAL1

;EXECUTE ' O F F '  COMMAND
2010
2020

LDA $.3A
PNA

2760
2790 LABLFOUND I D A  2 5 4

3590
3600 JSR EXTBASOFF

2030 LDA $ 3 9 2800 STA t 7 A 3610
2040 PHA 2810 I DA 2 5 5 3620 ;GET NEXT CHARACTER AND
2050 I DA 0 $ 0 D 2820 STA $ 7 8 3630 ;JUMP TO  REST O F ROM-
2060
2070
2080

PHA
JSR GOTO. RTI
JMP $A7AE

2830
2840
2650

CLC
I DA t 7 A
ADC 0 5

3640
3650
3660

; RouTI NE
JSR CHARGET
RTS

2090
2100
2110
2120
2130

;IGNORE LABELS

2860
2870
2800
2890
2900

STA $ 7 A
I DA $ 7 B
ADC 0 0
STA $714

3670
3660
3690
3700 NORMAI1 J M P  $A7ED
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Windows on the C64
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facilities you'll need to create a
window environment for your

Basic programs. These routines can
also be used by means o f SYS calls
typed i n  from the keyboard. They
allow you to specify the size and shape
of the windows you require.

When a window is invoked, all the
normal screen editing functions are
available, but they only operate on the
area of the window you have specified.
When that window is 'pushed back',
the original screen is restored. Up to
four windows may be defined, and
each may be 'pulled down' in whatever
order you determine.

The defi n i tion  o f  a  w indow
includes its position on the screen, but
when 'pu l led  down ', i t  ma y  b e
'dragged' to another position, and i t
then becomes the new location for that
window in subsequent operations.

The areas used by the system are
$C000 to $C830 for the machine code,
and the screen data is saved under the
Basic RAM at $A000 to SUFF. The
locations SH to SET are used for the
parameters of the current window, and

C64 PRO G RAM

Using windows on your C64 couldn't be easier!
By F.E. Randall

must n o t be  disturbed whi lst the
window is 'pulled down' otherwise the
system may crash. The original values
in these locations are saved each time
a window is 'pulled down', and res-
tored when the last window is 'pushed
back'.

To achieve the usual screen editing
functions whilst only operating on the
area o f  the window, th e  system
includes rewritten parts of the Kernal
routines C H R IN  and C H R OU T.
When a window is extant, the vectors
at $0324 and $0326 are changed to
$C300 and SC000 respectively. Press-
ing runstop/ restore wi l l  reset these
vectors i f you run into difficulties.
How to Use the System

To use the system, you first have to
initialise i t by SYS 50176. That call
should also be used i f there has been
an error message, since the parameters
can be in an indeterminate state after
such an event. More about the error
messages later.

After initialisation the windows
have to be defined by SYS 50179, a,

I M 4 1
,
0 1 = •
M I N I
M   
M
b
e
l
I
M
I
I
M
M
1

c7Z A I M
f r , m 1 W • V i m i =  W i r a p
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b, c, d, e where:-

a t h e  window serial number from
I to  4. This number is used to  pull
down the window later.
b th e  number of the row on the screen
where the top left and corner of the
window is to appear.
c -7- the number of the line on which
the top left hand corner is to appear.
d =  th e  w id th  o f  the  screen i n
characters.
e t h e  number of lines, ie the depth
of the window.

The window must be a minimum
of three characters wide and three lines
deep, and the starting row and line plus
the width and depth must not exceed
39 and 24 respectively, since these are
dictated by the screen's dimensions. In
practice, you'll want to  leave • ample
room fo r  any Basic commands you
wish to enter from the window.

This brings me to the one exception
to the normal screen editing facilities
which the system imposes. Normally
there is wrap around on input so that
each line may be up to g0 characters



long. In  this system the input line is
restricted in length to the width of the
window you specify. You must make
allowances for this when setting the
parameters.

The definition o f  windows w i l l
probably come i n  the initialisation
procedures of your program. I f  you're
going to  use them to  display preset
messages, you will probably also want
to set up the displays in the initial-
isation by 'pulling down* the window,
PR INTing the text, then 'pushing
back' the window. 'Pulling down' is
achieved by SYS 50182,a where 'a' is
the window number as used in  the
definition. SYS 50185 will 'push back'
the window.

Windows can be redefined without
reinitialising the system, b u t once
redefined, the original contents of the
window will be lost. Furthermore, i f
redefinition takes place too frequently,
you may run out o f space in which
to store the contents of the windows.
Better to  use the same window fo r
diffecent purposes, and clear i t  b y
PRINTing "cis" each time.

Al 10 REM 4C
, 4. 5. 8. 8, 23
170 SYSPULL,1 I RV8TIN I FF I W9rAFF) P RI NT

-  R Io u r  I  NV, UN I F511W-186 180 P R I N T
.
M . R . S P C
6 . R V 3 O N
j  
I N

OFF) "
4F 20 REM'

• STRUCTIONS[RVSOFFI":PRINT"[D
OWNJINITIALISE SYSTEM -  SYS5

9D 2 7 0  SY5BACK:POKE53265,PEEK(5
3265)+16

75 30 REM* WINDOWS DEMOICTRAT 017F 96 2 8 0  REM
ION * 4E 190 PRINTIDOWNiDEFINE WIND? FE 2 9 0  REM M A I N  MENU

58 40 REM* W -  SYS50179,A,B,C,D,E WHER A2 3 0 0  REM
E:":PRINT
- 
k * W I
N D O W  
N U
M B
E R  
(

EA 3 1 0  PVINT"[CLR,DOWN,RVSON,SP
98 50 REM* U R I C  RANDALL 1 1 TO 4) CIONINDOWS DEMONSTRATIONISP

988 13 200 PRINT" BtSrART LINE C- S C9.RVWFF)"
67 60 REM*• TART ROW:PRINT" D-NUMBER OF

LINES
F2 3 2 0  P R I N T
-
I D O W N 3 I  
( R V S O
N I 1 (

RVSOFFI -  INSTRUCTIONS
93 70 REM 78 210 PRINT" EIANTER OF ROWS" 88 3 3 0  PRINT"[DOWN] [RVSONPI R

:PRINT"[DOWNIPULL DOWN WINE° VSOFFI -  DI SK DIRECTORY LI
DE 80 REM W -  SYS50182,A WHERE A

, , -
W I N D O

STING
A6 90 REM I NI TI ALI S ATI O N W NUMBER 57 3 4 0  PRINT"[DOWVI (RVSONOM
EB 100 REM DO 220 PRINT"(DOWNIPUSH BACK CU VSOFF1 -  DEFI NE YOUR OWN W
DE 110 IPPEEK(49152)<>721HE41J3A RRENF WINDOW -(SPC4ISYS50185 INDOW

D"WINDOWS MC, 8, 1 (DOW)]" 06 3 5 0  PRINT"IDOWN1 (RVSONI4IR
34 120 POKE52,100:POKE56,100 ED 230 PRINT

- 
P R E S
S  
A  
K E Y
.
' : S Y
S B A

VSOFF] -  PULL DOWN A WIND)79 130 INIT50176:5ET-50179:PUL CK
Lm50182:BACK.*50185:DOWN-5018 E7 240 SYSPULL,4:PRINT"[CLR.DOW 51 3 6 0  P R I N T

-
( D C V N I  
f R V S O
N ) 5 [ R

8:UPm50191:LEFT.50194 NITO DRAG WINDOWS : - VSOFFI -  E X I T
04 140 RIGHT..50197 9D 250 M I N I

-
H _ O W N
I  
J A A
N

28 3 7 0  PRINT"[DOWNjAFTER EACH E
03 150 POKE53265,PEEK(53265)AND 50188 IRVSONIF3IRVSOFFI":PRI XERCISE, PRESS Fl  TO EXITISP

239 Kr" UP[SPC41- 51550191 (RVOD C3]FRO4 A WINDOW
24 160 SYSINIT:SYSSET,1,3,5,19,

30:SYSSET,2,2,2,14,30:SYSSET 34
NIF4IRVSOFF]"
260 pm ur  LEFT -  51550194

9B 3 8 0  PRINT"IDOWN2,SPC6,RVSONI
SELECT OPTIONMSOFF)

Dragging Windows

Having 'pulled down' a window, you
may drag it round the screen using the
following commands:-

up
down
left
right

- SYS 50191
- SYS - 50188

SYS 50894
- SYS 50197

C64 PR O G R AM

To drag the window from your
Basic program, you would probably
want to  test fo r  the pressing o f  a
particular function key and then use
the appropriate SYS call. For more
flexibility, machine code buffs could
'wedge' code into the interrupt routhie
to check whether a  function key is
pressed and i f  so, call the relevant
subroutine listed above.

Error Messages

The system generates error messages
as shown below to help in debugging
your program. The conditions are
mostly related to the use of incorrect
parameters.

Since the system may be left in an
indeterminate state when the error is
detected, after displaying the message,
the system waits for a key to be pressed
before carrying out a warm start. It's
always best to  initialise the system
again after such an occurrence.

The exceptions t o  this are the
absence o f parameters following the
SYS commands, as this is picked up
by the Basic interpreter and results in
a SYNTAX ERROR message.

The message displayed will take the
form 'ERROR - '  followed by a letter.
The significances of the letters are as
follows:

a -  an attempt made to  'pull down'
a window before it has been defined.

b a n  attempt made to  'pull down'
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more than four windows or the same
window.
c - when defining a window either the
start row plus width exceed 39; or the
start line plus length exceed 24; or there
is no more space to store the window
contents.
d i n  a window definition, the window
number is not in the range one to four.
e - when 'pulling down' a window, the
window number is not in  the range
one to four.

in a definition, the window width
or length is less than three.

Demonstration Program
Included on the disk is a demonstra-
tion program introducing the use o f
windows. Load and run WINDOWS
DEMO. To use the machine code in
your own  program, type  L O A D
"WINDOWS MC", 8, I  then NEW.
The demonstration gives you  the
choice o f  'pulling down' windows
containing instructions on how to use
the system; using a window to view
the directory o f  a  disk; defining a
window of your own; or 'pulling'd own'
one o f  the windows used i n  the
program. The  latter uses window
number two, so if you try to 'pull down'
that window, you will get 'ERROR
B'

If you study the listing o f  the
demonstration program, I'm sure you
will soon find all is made clear. You
may also wish t o  incorporate the
directory listing routine in  some o f
your programs. Happy windowing!

PRCURAM:WINDOWS DEMO
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C9

CE

8A

F4

49312 DATA 133,211,76.168,23
0.104,76.83
49320 DATA 194.76.168,230.32
.203.232,76
49328 DATA 68,236,76,68,236,
41.127.201

FO

25

14

49520 DATA 193,76,168.210,70
.201.166,214
49529 DATA 212.229.252,709.
-
)
.32,129.193
49536 DATA 96.165,172.72.165
.173.72.165

760 REM A N D  MOVE WINDOW

35 49336 DATA 127,203.2.169.94. E8 49544 DATA 174.72,165,175,72

8A 770 REM

201.32.144

400 ONVAL(AS)GOT0410.490,560

,32.210,193

INPUIc

46 49344 DATA .
1 . 7 6 , 6 8
,
1 9 3 . 2 0 1
, 1

I F 49552 DATA 32.250.193.166,25

6D 610 DRImr lAncrn Of LINE3".1

3.208.3

960 D* 3-LEN(STRS(C)):D
-
E

3.164.254,177

410 REM

5A 49352 DATA 76.62.194.166.212 98 49560 DATA 172,145.209.177,1

131 420 REM P U L L  INSTRUCTION
WINDOW

.208,52.201

INPUTE
620 TruFT.A.B,C.D.E:SYSTUIL

74.145,243.136

C).2);TAB(34E);"(RVOOFF1";
980 FORJOTOD:PRINT" ";:NEXT

66 49160 DATA 20,208.44.164,254 54 49569 DATA 16.245.165.173.11
,177,209,201

440 3esrinl,A,GCOI1740

3.210.165.175

630 P1INTICLR1THIS I S YOUR

29 49368 DATA 12,208,33,164.254 DO 49576 DATA 133.244,165,172.1

WINDOW, US E  THE CURSER AND

.32.36.234

090

33,209,133.241

460 SYSBACK:SYSBACK

85 49376 DATA 136,177.209,200,1 BC 49584 DATA 32,250,193.202,20
•

470 GOT0390

45.209.136.177

640 PRINT"THE DISPLAY I N 111

8.223,164,254

0

75 49384 DATA 243.200.145,243,1 97 49592 DATA 169.32,145,209.17

60 1010 OET111.E4:IF B S G
-
C 1 I R S ( 3 4

35.196.211.208

490 REM
500 REM D I S P L A Y  DIRMTORY

3,134.2.145

650 INPUTAS:SYSBACK:SYSBACE
,GOT0390

EA 49392 DATA 239,169,32.145.20 50 49600 DATA 243,136,16,244.16

19
95

25
F5

IA

4C
DE
D2
OB

660 REM
670 REM P U L L  DOWN A WINDO

680 REM
690 S Y S P U L L , 2
,
P R I N T " [ C L R , S
D C

3.RVSONIPULL DOWN A WINDOW1R
%/SOFF1
700 P6INTIDOWN21WHICH WINDO
W (1 ,  3  OR 4)", INPUTA
705 I FA<I ORAWI ZI I I EN700
710 SYSPULL.A
720 CA33U8740
730 SYSRACK:SYSTIACK:GO10390

9.173,134.2

THEN 1020
1030 PRINT TAB(210E)::Ct'""
1040 CS-C$48$;GET*1,8$:IF BS
<>•" THEN 1040
1050 PRINT"(RVSONI"LEFTVCS,
3)
1060 IFZ-01HE4PRINT:2-241
1070 l p
-
P - 1 - 1
: I F F •
• 1 0 T
H E N 1
1 1 0

10813 I F  5T'
-
'0  
T H F N  
9 1 0

1090 PRINT" BLOCKS FREE"
1100 CLOSEI;CILEE2:RE1URN
1110 PRINTIR050N1PRESS A KE
YOWSOFFI"

5,251,24.101
OE 49400 DATA 145.243,230.216.7 A4 49608 DATA 253,133.214,169,0

1120 OETAS-IFAS""IIEN1120

6.168,230,166

17

,133,211,76

Ft

F4 49108 DATA 216.240.5.9,64,76 14 49616 DATA 56.233,169.4,133,

ESSEDED

J4. 193 210,169,216
74 49416 DATA 201,17,208,14,166 D3 49624 DATA 133.244.169,0.166

,214,228,251 .251.240.12
5F 49424 DATA 240.5,198.214.32. 24 49632 DATA 24.105,40,144.4.2

135,194.76 30,210.210
5A 49432 DATA 168,230.201.18,20 AE 49640 DATA 244,202.208.244.2

8,4,169.0 4.101.252.144
22 49440 DATA 1 1 3 , 1 9 9 . 2 0 1 . 2

9
, 2 0

DE 49648 DATA 4.230,210.230,244
8.15,152.240 .133.209.133

74 49448 DATA 6,136.132.211.76. 29 49656 DATA 243.96,165.210,13
168.230,32 3.173,165,244

DF 49456 DATA 113.194,76.168,23 91 49664 DATA 133.175,165,209.2
0,201,19.208 4.105.40.144

68 49464 DATA 3.76,18.194,9,128 Cl 49672 DATA 4.230,173.230.175
,32,203 ,133.172,133

DE 49472 DATA 232,76.79,236,9.6 E4 49680 DATA 174.96.32.210,19j
4.166.199 .166.253,134

82 49400 DATA 240.2,9.128,166,2 12 49688 DATA 214.169.32.164,2ri
16.240,2 4.145.209,136

83 49408 DATA 198.216.174,134,2 44 4969c. DATA 16,251,165,209,24
,32,19,234 .105.40.144

DA 49496 DATA 76,99,194,166,214 22 49704 DATA 2,730,210,133,20Q
,228,252.240 .202.16,233

6F 49504 DATA 2,230.214,96.162. 59 49712 DATA 32. 210. 193, 166, 2
50,134,216 1.134.214,162

C7 49512 DATA 134.199.134.212.1 45 49720 DATA 0,114,211,76.168,
34.211,32,116 230.162,0

C9 390 GETAS:IFAE"1"ORAS>"5"1'F; BE 600 A-3:PRINT"IDOWN1 START I . OD 760 REM A N D  MOVE WINDOW
EN390 INE";ANTIMB,PRINT"START Trw 8A 770 REM

15 400 ONVAL(AS)GOT0410.490,560 INPUIc 75 780 GETA$:IFAS-""11EN700
.660.480 6D 610 DRImr lAncrn Of LINE3".1 ZE 960 D* 3-LEN(STRS(C)):D

-
E

14 410 REM INPUTD;PRINT"NUMBER OF ROWS" D2 970 PRINT"[RV9ON1"MIDCSTRS(
131 420 REM P U L L  INSTRUCTION

WINDOW 07
INPUTE

620 TruFT.A.B,C.D.E:SYSTUIL 80
C).2);TAB(34E);"(RVOOFF1";
980 FORJOTOD:PRINT" ";:NEXT

20 430 REM ,A
BE 440 3esrinl,A,GCOI1740 50 630 P1INTICLR1THIS I S YOUR Al 990 GET#1. 11$

,
I F 
S T < > 0  
T H E N  
1

0A 450 SYSPULL.4:00SUB740 WINDOW, US E  THE CURSER AND 090
05 460 SYSBACK:SYSBACK HOME coar Raz  TO SET UP"; 42 1000 I F  BE ›CIOR1(34) l l iFN 99
DO 470 GOT0390 ED 640 PRINT"THE DISPLAY I N 111 0
61 480 END S lormp)w THEN PRESS RETURN 60 1010 OET111.E4:IF B S G

-
C 1 I R S ( 3 4

64
83

490 REM
500 REM D I S P L A Y  DIRMTORY

07 650 INPUTAS:SYSBACK:SYSBACE
,GOT0390 2C

)THEN PRINTM:GOT01010
1020 GET#1,13$:IF DP.CHRS(32)

70
EF
CO

DO
E0

BD
C7
C9
BE

510 REM
520 SYSPULL.2
530 PRINTICLR,SPC4.R0SON1DI
SK LISTIN31RVSOFF)":PRINT"IN

19
95

25
F5

IA

4C
DE
D2
OB

660 REM
670 REM P U L L  DOWN A WINDO

680 REM
690 S Y S P U L L , 2
,
P R I N T " [ C L R , S
D C

3.RVSONIPULL DOWN A WINDOW1R
%/SOFF1
700 P6INTIDOWN21WHICH WINDO
W (1 ,  3  OR 4)", INPUTA
705 I FA<I ORAWI ZI I I EN700
710 SYSPULL.A
720 CA33U8740
730 SYSRACK:SYSTIACK:GO10390

A9
06

E8

OC
DO
78
AD
4D
86

THEN 1020
1030 PRINT TAB(210E)::Ct'""
1040 CS-C$48$;GET*1,8$:IF BS
<>•" THEN 1040
1050 PRINT"(RVSONI"LEFTVCS,
3)
1060 IFZ-01HE4PRINT:2-241
1070 l p
-
P - 1 - 1
: I F F •
• 1 0 T
H E N 1
1 1 0

10813 I F  5T'
-
'0  
T H F N  
9 1 0

1090 PRINT" BLOCKS FREE"
1100 CLOSEI;CILEE2:RE1URN
1110 PRINTIR050N1PRESS A KE
YOWSOFFI"

bEhl DISK AND PRESS A KEY"
540 GETAS:IFAS""THE1540
550 GOSUB850;GOSUB740;SYSBAC
K:OOT0390
560 REM
570 REM D E F I N E  A WINDOW
580 REM
59e SYSPULL,1:PRINT"[CLR,5PC
4,RVSON1DEFINE WINDOWIRV.3)FF 69 740 REM 4D 1120 OETAS-IFAS""IIEN1120
1":PRINT"(DOWN21YOUR WINDOW 17 750 REM c l m c x  WHICH KEY PR Ft 1130 1 :

6
• 0 : G
C T 0 1
0 8 0

WILL BE NUMBER 3 ESSEDED

BO

P R W R A M : W I
N T U W
O . B A S32 1 0  I  -
A 9 1 5 22E 2 0  READ A,1F A=256 111EN END
57 3 0  POKE I , A:I -I 41:G31O 20
7F 49152  DATA 72,133.215.165,15

4.201.3.240
43 49160  DATA 4,104.76,202.241,

138.72.152
90 49168  DATA 72.169.0.133.208.

164.2)1.165
Fl 4 9 1 7 6  DATA 215.16.3,76,181,1

92,201,13
9E 49184 DATA 208.3.76,62,194.2

01.32.144
8D 49192 DATA 16,201,96,144.4,4

1,223,208
41 49200  DATA 2,41.63.32.132.23

0,76,70
16 49208  DATA 193.166.216,240.3

.76,74,193
FO 49216  DATA 201.20,208,43,152

.208,6,32
5E 49224  DATA 113.194,76,100.19

2.136,132,211
48 49232  DATA 32.36.234.200.177

.209.136.145
Cl 4 9 2 4 0  DATA 209.200,177.243.1

36,145,243,200
56 49248  DATA 196.254.208,239,1

69,32.145.209
FE 49256  DATA 173,134.2.145,243

,16,58.166
CE 49264  DATA 212,240,3,76,74,1

93.201.18
DD 49272 DATA 208.2.133.199.201

,19.208,3
A7 49280  DATA 76.48.194.201.29,

208.6,76
3D 49208 DATA 99.194.76,168.230

,201,17,208
OD 49296 DATA 27,152.72,165.251

,24.101,253
F3 49304  DATA 197.214,208,9,32,

129.193,104
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1
-
2 
4
9
7
2
8 
D
A
r
•  
1
.
A
4
.
2
1
1 
I  
1
.
4
.
2
1
2
.
1

.192,0 254.166.25065,251,24,101 A4 50128 DATA 43.0,0.0.0,0,0.0 12 50406  DATA 116,202,169.111,1
6D 49736 DATA 253,197,214,208.6 2C 50136 DATA 0. 0, 0, 0, 0, 0. 0. 0 45,209.136,208

.32.129.193 34 50144 DATA 0. 0. 0. 0. 0. 0. 0. 0 FE 50504  DATA 251,32.105.197.16
47 49744  DATA 76.168,230.230.21 3C 50152 DATA 0. 0, 0 , 0 . 0 , 0 , 0 . 0 0,0,169,1064.24.165,209 44 50160 DATA 0. 0. 0 . 0 , 0 . 0 , 0 , 0 AA 50512  DATA 145.209,164,254.1
46 49752  DATA 105,40,144.2.230,

210.133,209
CC
BD

50168 DATA 0. 0. 0 , 0 , 0 , 0 . 0 , 0
50176 DATA 76,24.196.76.202,

69.116,145.209
4C 50520  DATA 202,200.238,32.18

51 4 9 7 6 0  DATA 76_168.230.230.21 196,76.119 5,197,169,119
1,165,254,197 AD 50184 DATA 199.76,236.198.76 10 50928  DATA 154.254.136.145.2

90 49768 DATA 211,16,3,76.62.19 .171.199.76 09,192,1.208
4.76.168 29 50192 DATA 80,199,76,123.199 78 50536 DATA 249.169.19.32,0,1

lE 49776 DATA 210.166.214.228,2 .76.144.199 92,165,243
51.208.9.162 43 50200 DATA 162.36.169,255.15 OC 50544  DATA 133.209.165.244.1

6C 40704 DATA 0.114,211.104.1.04 7 . 2 2 4 . 1
,
0 , 2 0 2

33,210.169.15
,76.160.200 3C 50208 DATA 10.200,169.0.111. OF 50552 DATA 166.053.164.254.1

1A 49792  DATA 202.134.214.164.2 32,200,141 45.209,136.16
54.132.211.165

Q4 40800 DATA 209.56.213.40,170
.2.198.210

AC 49000 DMA 133.209,96.0.0.0,
0,0

ED 49816 DATA 0. 0, 0 . 0 . 0 . 0 . 0 , 0
F5 49624  DATA
FD 40012 DATA 0. 0, 0, 0. 0, 0. 0. 0

BC

9D

70

08

50216 DATA 4.200,141.6,200.1
69,160.141
50224 DATA 5.200,141,7.200,1
60,3.105
50222 DATA 26.3.153.20.200.1
36.16,247
50240 DATA 96.32.293,174.32,
118.173,30

6A 50560  DATA 251.168.32,185,19
7.152.202,16

58 50568  DATA 241.169.19,32.0.1
92,12.198

03 50576  DATA 199.76,236.198,92
,77,196.32

78 50584  DATA 65.196.208.5,169.
69,76,20305 49840  DATA 0, 0. 0. 0, 0, 0. 0. 0

81) 49848 DATA 0, 0. 0 , 0 . 0 . 0 . 0 . 0
05 50040 DATA 247.183.192.0.96,

173,32.200 , A r  90007  DATA 106.192,5,16.247,
140,14_10095 49856  DATA 0, 0. 0 . 0 . 0 . 0 . 0 . 0 3C 50256 DATA 208,10,162,5,181. 46 90600  DATA 96.32.107.107.162'9D 49864 DATA 0, 0. 0 , 0 . 0 . 0 . 0 . 0 249,157.8 .3.160.3

A5 49872  DATA 0. 0 . 0 . 0 . 0 , 0 . 0 , 0
7D 40800 DATA 0. 0, 0 , 0 , 0 , 0 . 0 , 0

4C 50264 DATA 200.202,16,248.96
,165,253.201

17 50600  DATA 1
7
7 , 2 4 9 , 1 4 9 .
2 5 1 . 0

02.136.16,24835 49888  DATA 0, 0, 0. 0. 0, 0. 0, 0
3D 49896 DATA 0. 0, 0. 0. 0. 0. 0. 0

Ell 50272 DATA 3.16.5,169.70.76.
203.198

60 50616 DATA 96,165.209.24,105
.40.144.2

45 49904  DATA 0, 0 . 0 . 0 , 0 . 0 , 0 . 0
CD 49912 DATA 0, 0 . 0 , 0 . 0 , 0 , 0 , 0

11 50280 DATA 165.254.201.3.48.
245.165.251

DA 50624  DATA 230,210,133.209.9
6.169,199.141

DA 49920  DATA 165,153.208.11.16
5,211.133,202

EE 50288 DATA 24.101,253,201.25
.48,5,169

65 50632  VATA 16.200,169.224,17
4.14.200,202

40 49928  DATA 165.214.133,201,7
6,31,195,201

613 50296 DATA 67,76,203.198.165
.252.24.101

73 5064e  DATA 240,11.24.105.8.1
44,3,238

51) 49936 DATA 3,208.9.133,208,1
65.254,131

29 50304 DATA 254.201.40.16,242
.169.0.168

CC 50648  DATA 16,200.202.208.24
5.141,15.200

01) 49944 DATA 200,76.31,195.76,
115,241,152

136 50312 DATA 230,254.166.253.2
4.101.254,144

913 50656 DATA 133.249.173.16.20
0.133,250,96

7A 49952  DATA 72.138,72,165.208 64 50120 DATA 1,200.202.16.247. E7 50664  DATA 120.165,1,41.254.,240,65,164 113.98,132 133,1.171
1)5 49960  DATA 211,177,209.133.2 09 50328 DATA 99,198,254,24,109 23 50672  DATA 15.200.131,249.1715.41.63.6 .6.200.144 3.16,200,133
75 49968  DATA 215,36.215,16.2,9 61 50116 DATA 1.200.113,100,152 7E 50680 DATA 250.171,136.2.113.128,144 .24.109,7 .210.32.52
68 49976 DATA 4,166,212.208.4,1

12.2,0
99 50111 DATA 200,201,192.176.2

02.133.101,165
06 50688  DATA 198.160.4.32.42,1

98.32,71
25 49984  DATA 64.230.211,32.132

,230.196.200
7A 50352 DATA 100,164.101.24,10

1,98,144.5
2C 50696 DATA 198.173.116.2.41,

3.9,214
OE 49992 DATA 240,3,76.116,230,

160,0,113
46 50360 DATA 200.192.192.176.1

86,133.98.152
69 50704  DATA 131.210,12,52,108

.160,6.12
77 50000 DATA 208,169,13.166,15

3.224.3.240
91 50368 DATA 24.101,99.201.192

.176,176.133
On 50712  DATA 42.198,32.71.198,

173,136,2
70 50008  DATA 6,166,154,224,3.2 68 50376 DATA 99.96,32.77.196,1 IA 50720  DATA 133.210.160.1.9.140,3,32 69.0,72 .131.1
IF 90016  DATA 1
0
9 . 1
0
5 . 7 6 , 1 1 4 . 2
3

3D 50304 DATA 32.65.196,104.170 8F 50728  DATA 88.96,177,249,1130,12.199,195 ,152.149.250 ,34.200.177
A2 00004  rATA 1
6 9
.
1 9 0 . 1 3 3 . 2
0 4 . 1

EA 5e392 DATA 232.138,201.5.240 92 50716  DATA 240.111.10.00,16541.146,2,240 ,3.72.208 _052,166,251
30 50012  DATA 247.120,165.207.2

40,12.165,006
511 50400 DATA 230.165.250.16.5.

169,68.76
32 50744  DATA 240.10.24.105.40,

144.2.230
9A 50040 DATA 174.135,2.160.0.1

•
AF 50408 DATA 207,198.240,249.2 4A 50752  DATA 210.002.200,246,132.207,12 01.5,16.245 33,209,96,166

C2 50048  DATA 19,234.32.100.229 95 50-116 DATA 141 , 14 . 200 , 10 .
0
1 .

D4 50760  DATA 253.164.254,177,2
.201,131,208 196,32.107 09,72,177.34

95 50050  DMA 16,162,9.120.114.
198.189.210

10 50424 DATA 107,174,12,000.2
-
i
6.17,200.48

F2 50768  DATA 145.209.104.145,3
4,136.16.243

81 5 0 0 6 4  DATA 236,157,110,2.202
,208,247,240

68 50432 DATA 076. 130. 100. 160,
3,162.3

9A 50776  DATA 202,48.27.164.254
.200,152,24

7A 50072  DATA 207.201,11.208,20
0,164.254.132

D6 50440 DATA 181.251,145,249,2
02.136.16,248

46 5 0 7 0 4  DATA 101,14.144.2,230,
35.133,34

1F 5e08e DATA 208,177,209,201.3 41 50448 DATA 160.4.173,6,200,1 CE 50792 DATA 169.40,24,101,2092,208.3.136 45,249,200 .144.2.230
69 50008  DATA 208.247.200,132.2 BA 50456 DATA 173,7,200,145.249 69 50000  DATA 210.133.200.24,1400.160,0.140 .200,165,100 4.211.96,32
BB 50096 DATA 146,2.132.211.132 00 50464 DATA 145,249,200.165.1 43 50808  DATA 77.196,174,32,200.212,165,201 01,145.249.165 .236,17,200
C3 50104  DA1A 197.214.200.8,165 76 50472 DATA 98,141.6,200,165. E5 50816  DATA 48.5,169,66,76,20,202.133.211 99.141,7 7.198,32
07 50112  DATA 197.200,176.137.7 2F 50480 DATA 200.32.156.198,32 5E 50824  DATA 148,197.174.32,206,39.195.76 ,211,199.169 0,202,189,33
1F 50100 DATA 0.192.45.195.76,0 72 50488 DATA 147,32.0,192.164. 34 50832  DATA 200,205,14.200,24
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T H I N K I N G  OF BUYING
A N E W  CAR?
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0,236,32,197 5A 50968 DATA 36.3,202,16,247.1
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01,39,240,186
BD 50840 DATA 197.32,45,199.174

COMPUTERS

62.5.189 C9 51104 DATA 32.211.199.32.232

Amiga 82000 only
Amiga 82000 • 10845 Stereo Col Mon

,32.200.173 E4 50976 DATA 8.200.149,249.202

Amiga 2086 PC/XT Bridgeboard -  5.25 D rive
Amiga 500 M odula tor

.197,230.252
05 50848 DATA 14.200.157,33.200

Amiga 500 • 5  Games • Spritz Paint • Superbase

.16,248,169 OE 51112 DATA 76.99.199,171,32.

Amiga • lo sa s Stereo Col Mon

,230,32.200 83 50984 DATA 19.32.210.255.96,

Amiga 500 Ph ilip s 8833 Stereo Col Mon

200.240,170
98 50856 DATA 32,169.197,32,232

Commodore PC10 Single Drive Mono
Commodore PC10/20/40/60

160,0,177 E6 51120 DATA 169.1,24.121.251.

Commodore 64C Hollywood Pack

.197.32,198 CA 50992 DATA 249.40,6,200.192,

Commodore 64C Entertainment pack

101.253,201
1E 50864 DATA 199.169,0,141.38,

PRINTERS
Citizen 1200 parallel or Commodore
Star LC-10 Parallel
Star C - 1 0  Commodore inc Lead
Star LC-10 Colour Par or Comm
All Okimate 20 consumables normally in stock

4,200.247 35 51128 DATA 24,240.159,32,211

MONITORS
Commodore 10846 Colour Mon ilor inc lead

3.169,192 9A n o w  DATA 96.171.32.200.240

Philips 8833 Stereo Colour Mon ilor Inc leadTilt/Swivel Stand for 1081/1084/88333

.199,32,232
A2 50872 DATA 141,39.3.169.0.14

Philips 7502 Green Screen Monitor

.13.174,32 9F 51136 DATA 197.230.251,76,99

MISCELLANEOUS

1.36.3 C3 51000 DATA 200.202,189,33.20

Amiga 501 512K RAM/Clock Expansion
Amiga 500 AMDRIVE 40Mb Hard Disk Drive

.199,230.251
C4 50800 DATA 169.195.141.37.3.

miniGEN Genlock for Amiga
Pace M ode rn' S/ware for Amiga V21/23 Prestel, BBS etc.
Commodore 1541-11 Disk Drive •  Games or GEOS

0,141.14,200 E7 51144 DATA 230,252.198,253.1

Commodore C2N Data Recorder
Cumana CAX354 Amiga Disk Drive

169,19,32 70 51016 DATA 32.197,197,169,65

Power Supply for C64
Super-G Cent •  Graphics C641128

90.253.190,254
85 50880 DATA 210,255.96,160.10

Surge Protector 13A Plug

.76.203,198 FA 51152 DATA 198.254,96,190.25

Surge Protector 3-Way Adaptor Of 4-way Dist Unit

4.104.152.72 36 51024 DATA 173.32,200,240.5,

C1213 Officia l Prog's Ref Guide p & p  E2 2 4 .9 5

1.198,252,230
SC 50896 DATA 162,0.109.18,200,

-r

164.251.136 50 51160 DATA 253,210,251.210.2

3
-r

240.6.32 C2 51032 DATA 208,1.96.32.211.1 54,230.254.96
97 50904 DATA 210,255,232,208,2 99,32,232 F8 51168 DATA 0. 0. 0 , 0 , 0 . 0 . 0 . 0

45,104,32.210 48 51040 DATA 197,190,251.32.23 00 51176 DATA 0, 0. 0. 0. 0. 0. 0. 0
EA 50912 DATA 255,169.0.133.198

.165.198.240 41
2.197.162,3
51048 DATA 10, 3. 181. 251. 145

08
10

51184 DATA 0 ,0 ,0 ,0 ,0 ,0
.
0
51192 DATA 0.0.0,0.0.0.0.0

F2 50920 DATA 252.76,102.254.17 .249,202,116 DF 51200 DATA 0. 0. 0 . 0 . 0 , 0 . 0 , 0
4.32.200,240 EA 51056 DATA 16.248.32,198.199 E7 51208 DATA 0, 0. 0. 0, 0. 0, 0. 0

95 50928 DATA 32,32,211.199,32. ,169.19.32 C8 51216 DATA 0. 4. 13, 69. 82. 82, 7
232,197.206 92 51064 DATA 0. 192, 96. 171. 12. 2

.
9,82

14 50936 DATA 32.200.174.32.200 00,240.210 99 51224 DATA 32,45.32.0.87.241
.202.48,18 BA 51072 DATA 164,252,136.240,2 .202,241

(X 50944 DATA 189,33.200.141.14 13.32,211,199 7F 51232 DATA 0, 0 . 0 . 0 , 0 . 0 , 0 . 0
.200,32.169 D6 51000 DATA 32.232,197.198,25 9C 51240 DATA 0. 0. 0. 256

BE 50952 DATA 197,32,198,199.16 2.76.99,199
9,19,32.0 54 510813 DATA 173,32,200.240.19

A6 50960 DATA 192.96.162,3.189, 7.169,1,24 READY
28.200,157 22 51096 DATA 101.254.101,252.2

r

'T 3  7  1 7  7  7  3 7  A 7  I  7 i  7  _A 7  3 7  3  'T 1
OFFICIAL COMMODORE IAM IGA DEALER 7

'T COMPUTERS
Amiga 82000 only
Amiga 82000 • 10845 Stereo Col Mon

1029.00
1279.00 'T

7 Amiga 2086 PC/XT Bridgeboard -  5.25 D rive
Amiga 500 M odula tor

481,85
359.00

Amiga 500 • 5  Games • Spritz Paint • Superbase 399,00 7
Amiga • lo sa s Stereo Col Mon 619_00
Amiga 500 Ph ilip s 8833 Stereo Col Mon 589.00
Commodore PC10 Single Drive Mono
Commodore PC10/20/40/60

332.35
PHONE 'T

7 Commodore 64C Hollywood Pack 139.99 1
1 Commodore 64C Entertainment pack 189.00 •
'T

'T
1

PRINTERS
Citizen 1200 parallel or Commodore
Star LC-10 Parallel
Star C - 1 0  Commodore inc Lead
Star LC-10 Colour Par or Comm
All Okimate 20 consumables normally in stock

129.95
189.00
215.00
245.00

PHONe

7

7 MONITORS
Commodore 10846 Colour Mon ilor inc lead 279.00
Philips 8833 Stereo Colour Mon ilor Inc leadTilt/Swivel Stand for 1081/1084/88333

239.00
191_34 7

Philips 7502 Green Screen Monitor 85.00 3
MISCELLANEOUS -

r-r Amiga 501 512K RAM/Clock Expansion
Amiga 500 AMDRIVE 40Mb Hard Disk Drive

139.00
399.00

7
miniGEN Genlock for Amiga
Pace M ode rn' S/ware for Amiga V21/23 Prestel, BBS etc.
Commodore 1541-11 Disk Drive •  Games or GEOS

113.85
239.00
159.00

7
1

.‘ Commodore C2N Data Recorder
Cumana CAX354 Amiga Disk Drive

29.95
95.00 -

r7 Power Supply for C64
Super-G Cent •  Graphics C641128

26.45
34.95

3 Surge Protector 13A Plug 12,95 'T
Surge Protector 3-Way Adaptor Of 4-way Dist Unit 15_95
C1213 Officia l Prog's Ref Guide p & p  E2 2 4 .9 5
SOFTWARE -r

7 Superbase Personal
VizaWrite 128 Spe llche ck
VizaStar 128 Spreadsheet it Database

49.95
59.95
79.95

3
-r

Superbase 64/128 24.95129.957 Superscript 64/128 24_95129.95
Tasword 84 40/80 Col WP - Tape/Disk 24.95/29,95

7 *  ALL PRICES ARE INCLUSIVE OF VAT AT 15%
*  CARRIAGE ES (EXPR ESS EIS). Softwa re  and smell Items tree

DON'T!
w i t h o u t consult ingt h e

L
i
t
t
l
e

tio°
h i
s t
"

"Handy  Li ttl e Bookl et" is the  essential  r efer ence
book for  ever yone buyi ng a ne w  car .

I t l ists the mai n car  manufactur er s  al phabeti cal l y.
together  wi th each car 's cur r ent retai l  pr ice,

insurance gr oup,  engi ne size, ur ban mpg,  unl eaded
compati bi l i ty,  Ser v i ce / Mai ntenance/ Repai r  costs -

based on 50 . 000  mi l eage - and tax  br acket  - for
company  car  dr ivers.

So befor e you i nvest thousands  of  pounds in a new
car i nvest j ust E,2 in the "Handy  Li ttl e Bookl et" to

help you m a k e  the r i ght choice_

To get your  copy send £ 2  plus 25 pence ( for  postage
a ndoa c k a gi ng)  to:  Ki m Cleary,  Com pa ny  Car ,

I nter nati onal  Tr ade Publ i cati ons Ltd. ,  Q ue e ns w a y
House,  2  Queensway,  Redhi l l .  Sur r ey RH1 1QS.  or

tel ephone her  on ( 0 7 3 7 )  768611 f or  fur ther  detai ls.
R e giste re d n o : 2 2 4 6 9 5 1

C64 PR O G R AM
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Star LC10 C Colour

1 0.
ik
• 
' , '
L k
1 1
1 1
1
.
1 h  
' i
%
.
i '
A
i l
k  
'
,
'
.

E ver since I  purchased my first
computer system, some fou r
and a  half years ago, I  have,

always understood the importance of
having a printer. Even in those early
days as a complete novice, I could see
the importance o f being able to get
hard copies o f any important work
done, be i t  listings o f  your latest
masterpiece, print-outs of your finan-
ces, or simply letters.

The first printer I bought was the
MPS801, and a t the time i t seemed
like a good buy. I was able to get print-
outs o f  virtually anything I  desired
with relative ease. True, the finished
result was not spectacular, but i t was
something -  better than my hand-
writing, I  can assure you. However,
when I looked around at my friends'
listings, lists and letters, I  was some-
what mi ffed t o  discover tha t m y
humble 801 was perhaps not quite as
good as I had first thought.

Not to be outdone, I traded in the
801 and upgraded to the 802. Ah, what
bliss! This printer had a far superior
finish to it. Alright, so it is a lot larger
and heavier, but what an improvement

-"i%L IkkAlAtkV, -
•  •  -
,
n t i t 4
I I .
•

Printer

in the type! The speed was also better,
and to  add to  all this, i t was a  lot
quieter. To some extent,
it was

also
a lot
easier
to use. Of
course, you
can't print out
graphics on it,
but then again, I
thought, I never
want to do that
anyway. (1 never
could see the sense in
ruining your print head
in order to get a print-
out of a graphics screen.)

t
l
I
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We put the LC10-C under
the microscope
By Paul Eves

Shortly after this, I  began review-
ing programs for Your Commodore.
Yes, you've guessed i t, suddenly the
need for graphics printing became only
too clear. Back went the 802, and I
said hello once again to the 801.

Since those early days, I have used
many d i ffe re n t p r i n te rs. These
machines, like Assemblers, come in all
sorts o f formats. Some wi l l  do one
thing, others will do another. It's not
often you find a printer that will do
EVERYTHING you personally want
it to do. That is to say, until 14 months
ago, when I discovered the LC10-C.
For my money this has got to be one
of the best home-use printers I've ever
come across. So what makes this
printer stand out above the rest?
Well, it's a compact, convenient,
colour dot-matric printer.
It's fully compatible
with the



C 128 and CM, i t supports the Com-
modore graphics and business charac-
ter sets, (Standard and DIN versions),
and you can also swap to  ASCII
operating mode.

On top of all this, you have access
to n o  less than ten  international
character sets. For those of you who
like colourful displays and print-outs,
you have a  six colour print option.
Operating the printer i s  simplicity
itself. You are provided with a clear,
easy to read front panel, and from this
panel a  multitude o f operations can
be performed.

Apart from the obvious function
of switching power on or off, these are
the other functions available:

The type style can be selected along
with the type pitch. Left and right
margins can be set up  along wi th
setting the top of paper, and paper can
be fed automatically with micro-feed
if needed (forward or reverse). Pause
printing and the  printing o f  test
patterns are both possible.

You can also prevent software
from altering your pitch and style
settings. One other function, which I
think i s  a  boon to  machine code
programmers, is the facility for
printing a Hex dump.
This is

- e a

so that
you can check

that the codes the printer
is receiving are correct.

Five type styles are catered for, all
of which can be used in italics (one
draft and Four NLQ). There are then
four different print pitches for each.

R EVIEW

On top of this, you can have Enhance
Underlined, Superscript, Subscript,
Bold, Double sized and Quadruple
sized printing. The printer also prints
standard e ight-b i t graphics a n d

Commodore seven-bit graphics.
You can use up to triple-ply multi-
copy forms, normal fanfold forms

or single sheets. An extra feature
is the ability to park fanfold
paper, whilst you are using

others. Of course, you
don't have to take my

word for all this
- at the end of

this review

see

some
sample printouts.

All these printouts were
executed from within simple Basic
programs. I think you'll agree that the
finished results are quite impressive
(especially fo r  a  humble home-user
printer).

As well as everything else I've said,
the supporting manual is well laid out,
informative and easy to  understand.
at must be i f he understands it... Ed!)
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But I don't want you to think that
I have no criticisms at all, because I
have. Al l  this Hi-Tech equipment is
somewhat delicate. I had great trouble
for some time getting it to respond to
colour commands, both from within
software and by direct use, I just could
not understand what the problem was
(the test patterns proved OK).

Eventually I  h i t on the problem.
My ribbon had by this time become
faint on Black and Blue. Fo r  some
reason this interfered with the oper-
ation o f the rest o f the ribbon. On
purchasing a new ribbon, the problem
disappeared. It would be better i f this
could be overcome, but I  think that
this is a small price to pay considering
the advantages the machine has.

In the final analysis, I would highly
recommend this printer. I know there
must be better ones around, the 24 pin
type fo r example, But fo r all-round
versatility, it is hard to beat.

Final Word
The printer that was reviewed here is
the Commodore Serial Interfaced
Version. There is a Centronics Version
that's compatible w i th  Epsom and
IBM printers. Therefore this version
is suitable with the Amiga and any
other computer that supports these
printers.

Touchline:
Star Micronics, Craven House, 40
Uxbridge Rd, Ealing W5 2BS. Tele-
phone: (01)840 1800.
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Spritz Sprite
System
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cise Oxford Dictionary is, "An
Elf, Fa i ry  o r  Hobgobl in."

Hmmtn... Maybe, b u t perhaps the
definition should extend to  include
Cars, Planes, Pacmen, Invaders from
Space and (just for Jeff Minter) Sheep,
Camels and Llamas.

In fact, in computer terms, a sprite
is any piece o f  computer graphics
which plays an active part in a game.
Sadly, the Plus/ 4 does not have any,
a fact which has been long lamented
by the machine's owners who have to
bear the ridicule of C64 owners, whose
machines are endowed w i th  hard-
ware—controlled sprites.

Spritz sets out to put the balance
right by providing your Plus/4 com-
puter wi th a  comprehensive Sprite
System, giving not one, not two, but
eight independant, full colour sprites
which can be controlled very simply
through 19 new commands. These
commands are added to the standard
Commodore Basic language - no need
for those engless pokes for which the
C64 has become infamous!

The Theory Of Sprites
Sprites form the heart of the majority
of today's computer games, and are
found in abundance on every compu-
ter, from the humble C16 to the mighty
CBM Amiga. A  sprite is a  graphic
element or picture which can be placed
on the screen and moved quickly and
smoothly about with the minimum of
trouble.

On the Plus/4, the text screen is

I f  you are fed up not having sprites on your Plus! 4,
read on

By Mark Everingham

used for sprites because o f the speed
and ease of use this screen offers. When
a sprite is displayed, the computer
automatically remembers what was
under the sprite before it was printed.
To move the sprite you simply change
its coordinate position, the computer
acknowledges that the sprite has been
moved, replaces what was underneath,
moves i t  t o  the new position and
reprints i t .  SPR ITZ w i l l  detect a
collision between a sprite and some-
thing else. Sprites can even be printed
below or above foreground graphics.

In addition t o  these features,
SPRITZ also has a facility for selec-
tive priority printing, a  feature not
found on  either the C M  o r  C  128.
SPRITZ handles this complicated pro-
cess in about 20 milliseconds under the
control of an interrupt.

If i t all sounds a little technical,
remember, all you have to do is to tell
the computer where to move a sprite,
everything else is completely automatic
and transparent to the user.

Using The Spritz Commands
SPRITZ adds 19 new commands to
basic which makes the control o f the
sprites simplicity i tself, wi thout a
POKE in sight. These commands act
in exactly the same way as the normal
Commodore Basic commands. Every
parameter can be expressed either as
direct numbers or variables. Standard
error messages are given which can,
if required, be  intercepted i n  Basic
using t h e  Commodore  T R A P
command.
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The error messages SPRITZ gives
are explained below:

?SYNTAX Error -  You have either,
used a  command o r  keyword that
neither SPRITZ or CBM Basic under-
stands, or you have entered too few
or too many parameters following a
command.

?Type Mismatch Error -  you have
replaced a numeric parameter with a
string.

?Illegal Quantity Error One  number
you have used as a command parame-
ter is outside the valid range for that
particular command.

As well as these error messages, the
Basic HELP command (Key F8), also
works wi th SPRITZ commands. I f
you enter something like:-

DEFINE 255, 1, 2, 3, 4, 5, 6, 7, 8, 9
when there should only be the num-
bers 1-8 the H EL P command wi l l
make all of the line from the final '9'
flash to indicate where the error lies.

Similarly, i f you typed something
like:-

SCROLLING RULES OK

The phrase 'RULES OK '  would be
flashing as the valid argument for the
SCROLLING command is either ON
or OFF. This feature o f  the HELP
command with SPRITZ makes the
location of errors extremely easy.



SPRITZ Set-Up
Commands

RAMFONS SAAAA/AAAA

For the most part, you will want your
sprites to be made up of user-defined
graphic characters, aliens, spacecraft
etc. You tell SPRITZ that you want
to use a character set or Font in RAM
instead of ROM with the RAMFONT
command. Its sole parameter is the
address where the character set i s
stored. This can be expressed either
in decimal, or hexadecimal preceded
with a 'S• character. SPRITZ also uses
and interrupt to retain a character set,
so when you generate an error message
the computer will not go wild as i t
usually does!

Examples:
RAMFONT $3000
10 RAMFONT 49152

CBMFONT
However attractive a redefined char-
acter set is, i t can be difficult to edit
a program when all the colons appear
as mushrooms or the numbers 0-9 as
various sections of a centipede's body!
To get your computer back to  the
normal Commodore font, just enter
CBMFONT.

Examples:
CBMFONT
10CBMFONT

FONTCOPY 0/1
Most people find that they only want
to redefine part o f a character set as
user defined graphics, and still want
the usual alphanumeric characters.
The answer is to copy the normal CBM
character set down into RAM and then
redefine the characters you want. The
FONTCOPY command copies a char-
acter set i n to  R A M .  Ei ther i n to
UPPER case font (FONICOPY 0) or
the lower case font (FONTCOPY 1).
The command must be preceded by
a R A MPON T command t o  te ll
SPRITZ where to put the new char-
acter set.

Examples:
RAM FONT $3000:FONTCOPY 0
10 RAMFONT 49152:FONTCOPY I

DEFINE Char, DO, D I, D2, D3, D4,
D5, D6, D7

Once you have copied a standard font

P L U S 4  P R O G R A M

into RAM, you will probably want to
redefine some of the characters to form
graphics with which to  build sprites
or displays. Usually, this would be
done using a series o f DATA state-
ments and POKES. These are replaced
with one command i n  SPR ITZ,
DEFINE.

The DEFINE command takes nine
parameters in the range 0-255. The first
is the character number, and the 8 that
follow are the data bytes which make
up the character.

Note, the character number is not
ASCII, as in CHRS(c), but a screen
code. The  relevant code fo r  each
character can be found on Page 192
of your computer manual.

See also the section in the SPRITZ
SCR N function.

Example:
10 RAMFONT $300: FONICOPY 0
20 DEFINE 0, 170, 85, 170, 85, 170,
85, 170, 85
30 PRINT "@@@@@@.@@@@"

HARDRVS and SOFTRVS

A character set can contain either 128
characters and use the RVS ON/OFF
function, o r  256 characters with no
hardware reversing. I f  you need the
extra characters, entering SOFTRVS
does th i s ,  w i th  reversing being
handled b y  software i f  required.
HARDRVS selects the  fewer 128
characters, but with RVS ON/OFF
being handled by hardware.

Examples:
HARDRVS: PRINT "ABCD
[RVSON] ABCD"
SOFTRVS: PRINT "ABCD
[RVSON] ABCD"
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HIRES and MULTI
The Plus/ 4 computer has several
modes, the most important o f which
are High-resolution and Multi-colour.
The HIRES and MULTI commands
switch between the two. HIRES mode
is usually in operation. MULTI mode,
which is used in  quite a number o f
arcade games, halves the horizontal
resolution but allows each pixel to be
one of four different colours.

Examples:
HIRES: PRINT "[ORNG1 SPRITZ"
MULTI: PRINT IORNG1 SPRITZ"

SPRITZ Sprite
Commands

SPRITE SP, CHO, CHI, CH2, CH3,
CO, LO, Cl, LI, C2, L2, C3, L3

Each sprite under SPRITZ control is
made up of four characters displayed
on the Plus/4 low-resolution screen.
These characters are arranged i n  a
square o f  2*2 characters, and each
character can be an individual colour.
Reverse or normal characters can be
used to  make up a sprite, and each
colour can be one of the Plus/4's full
121. The SPRITE command is used
to tell SPRITZ which characters and
colours are to be used to make up a
sprite. The parameters it requires are:

SP - Sprite number (0-7)
CHO - Top left char code (0— 255)
CH1 - Top right char code (0-255)
CH2 - Bottom left char code (0-255)
CH3 Bo tto m left char code (0-255)
Cn - Colour for that quarter (1-16)
Ln Luminance for that quarter (0—
7)



As you can see, the characters are
specified not as ASCII but as screen
codes, as for the DEFINE command.
The reason for this is that using ASCII,
reverse characters are not evaluated.
To specilly a reverse character using
the character code you simply add 128
to the  original value. Again, the
relevant values can be found on page
192 o f  your manual, also refer the
SPRITZ SCRN function.

Colours are represented using the
colour and luminance values that you
would use in a COLOR command to
represent all 121 colours. These are
entered i n  the same order as the
character codes for each quarter of the
sprite. Each sprite is numbered 0-7 for
each of the eight available.

Character Colours
SPRITE 0 96 97 1,0 1,0

98 99 1,0 1,0
SPRITE 1 100 101 1,0 1,0

and so on....
102 103 1,0 1,0

Exam pies:
SPRITE 0, 1, 2, 3, 4, 3, 7, 3, 6, 3,
5, 3,4

When SPRITZ is first used, each sprite
is set up as characters 96-127 (the last
in a character set), with each character
being black. The characters in each
sprite are arranged thus:-

FOREGROUND CH and MODE
OVER/UNDER/SELECT

As mentioned before, each sprite can
be displayed either above or behind
foreground graphics, or with selective
priority. If a sprite is OVER it appears
on top  o f  anything printed on  the
screen. I f  a sprite is UNDER then i t
appears behind everything except a
space character on the screen. When
using SELECTive priority, a sprite can
made to  appear i n  front o f  some
characters and below others so that
you could, fo r  example, make a
helicopter move between tower blocks
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or weave in and out in a pattern. You
can make each sprite behave in any
one o f the three ways, so you could
have a  helicopter moving between
buildings, clouds moving behind, and
a gunsight in front.

The MODE command is used to
specify how a sprite is displayed on
the screen. I t  takes two parameters:
The first SP is the sprite number in
the range o f  0-7, and the  second
parameter should be one o f OVER,
UNDER o r  SELECT as explained
above.

The MODE of a sprite should be
chosen before  a  sp r i te  i s  fi r s t
ENABLE&

When you first use SPRITZ, al l
sprites are set to OVER.

Examples:
FOR N O TO 7:MODE N, UNDER:
NEXT N
10 MODE 0, SELECT

When using SELECT mode you have
to te l l  SPR ITZ which characters
should be considered as foreground
and which as background. The com-
mand to do this is FOREGROUND.
Its single parameter in the range 0-255
is the character to  be used as fore-
ground. To clarify this, the examples
below show the result of each value:

Examples:
FOREGROUND 128 -  All reversed
characters are foreground and a l l
others background.

FOREGROUND 65 Every character
with a code o f 65-225 is foreground
and every other in the range 0-64 is
background.

Note that even with a command
like FOREGROUND 30, setting every
character w i th  a  code over 29 as
foreground, the space character, (code
32), i s  logical ly s t i l l  treated a s
background.

ENABLE SP/DISABLE SP

Once you have set up the sprites
you wish to use, the ENABLE corn-
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mand is used to switch them on. The
command takes only one parameter,
the sprite number in the range 0-7.
Once enabled, the sprite stays on the
screen continuously. Even i f you clear
the screen, the sprite is reprinted in
its original position. This means that
you could use one routine to scroll a
background and another to control the
sprite, and the routines don't need to
take any notice of each other!

Once you have finished using any
sprites you can switch them off using
the D ISABLE command w i th  the
sprite number as its argument. Note
that when using a  large number o f
sprites in the Basic direct mode, there
can be considerable losses in speed of
keyboard auto-repeat as the computer
is doing a lot more work than usual
on its interrupt. Thus, it is a good idea
to switch sprites o ff when leaving a
program to  improve the auto-repeat
speed. The internal clock will inevit-
ably run slightly slower than normal
when SPRITZ is maintaining many
sprites.

Examples:
ENABLE 1:ENABLE 2:DISABLE 4
10 FOR S
,
0  t o  
7 : E
N A
B L E  
S :
N
E X
T

MOVE SP TO TX, TY

Obviously you need to be able to move
sprites around the screen. The MOVE
command is the primary way of doing
this. Th e  command takes three
parameters: the sprite number SP in
the range 0-7, and the coordinates to
which the sprite should be moved. The
destination coordinates should be
seperated from the sprite number using
TO as for the Commodore DRAW
command. Coordinates should be
separated using a comma like all'other
SPRITZ commands. T h e  X -
coordinate should be in the range 0-
38 and the Y-coordinate in the range
0-23. When you use a MOVE com-
mand w i th  th a t  spri te  enabled,
SPRITZ automatically removes the
sprite from the screen and reprints i t
in the new position leaving the screen
intact. The MOVE command can also
be used when a sprite is not enabled
in order to  move i t  t o  i ts  initial



position. When you first use SPRITZ.
the sprites are arranged in a row in
the top left of the screen.

Examples:

X=10:Y=10:MOVE I  T O  X ,  Y :
ENABLE I

SHIFT SP SLEFT/SRIGHT/SUP/
SDOWN and SHIFT SP,DIR

Usually you will want to move a sprite
one character at a time, and the SHIFT
command can be used to do just this.
It will move any sprite one character
Left, Right, tip or Down. If  a sprite
goes off an edge of  the screen, i t
reappears at the opposite side. Moving
off the screen to the right makes the
sprite reappear on the left. The SHIFT
command has two possible syntaxes.
Both take their first parameter, the
sprite number, in  the range 0-7:
Following the sprite number is the
direction in which the sprite is to be
moved. I f  the direction is expressed
as a number, it should be preceded by
a comma. The effect of each of the
possible arguments are as follows:

NUMERIC W O R D  D IRECTION
0 S L E E T  L E F T

SRIGHT R I G H T
2 S U P  U P
3 S D O W N  D O W N

Note that when you specify the
direction in English as a single word,
the word should be preceded by 'S'.
This is  to avoid clashes with the
BASIC functions L E F T S  a n d
RIGHTS.

Examples:
ENABLE 0 :  D O :  S H I F T  0
SPRIGHT: SHIFT 0 DOWN: LOOP
ENABNLE 0: DO : D  R N D  (1)*4:
SHIFT 0,D: LOOP

SPRITZ UTILITY
COMMANDS
SCROLLING ON/OFF
One of  the problems implementing
sprites using software is that whenever
a program or entry in direct mode
causes the screen to scroll up, the
sprites will also scroll, leaving an image
above them. Usually this will not be
a problem when programming, but i f
you wish to print on the bottom line
of the screen while sprites are enabled,
it can be useful to disable the screen
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scrolling effect. To do this just type
SCROLLING OFF or to re-enable it,
type SCROLLING ON.

When scrolling is disabled, i f  the
cursor, is pushed o ff the bottom line
of the screen, instead o f scrolling the
screen up, i t just reappears at the top
of the screen. The  SCROLLING
command is the equivalent of the ESC
*M' and ESC 'L' sequences.

Examples:

SCROLLING O N :  EN A B LE 0 :
CHARL 39, 24, "*"

SCREEN SUP/SDOWN

Sometimes you may want to scroll the
screen up or down but leave the sprites
you h a ve  enabled i n ta c t .  T h e
SCREEN command will do just this.

SCREEN works by first removing
all the sprites from the screen, scrolling
the screen either up or down, and then
reprinting al l  the sprites previously
enabled, When using many sprites this
inevitably causes some screen flicker
so i t is not really recommended fo r
rapid use. However, i t  can be very
useful when editing programs o r
implementing an asteroids type effect.
SCREEN SUP scrolls the screen up
and SCREEN SDOWN scrolls i t
down. Each scrolling it one line in each
direction. Note that i f  you have a
window specified, the SCREEN com-
mand will scroll the window only.

Example:
10 MOVE 0 TO 20,12
20 ENABLE 0
30 CHARLRND(I)*40, 0, "*"
40 SCREEN SDOWN
50 COTO 30

RESET

If you do something like enter an
incorrect address in a  RAMFONT
command, or  leave all your sprites
enabled when entering direct mode to
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edit a program, i t can be hard to tell
what's going on when the character set
is corrupted. I f  you get into such a
situation entering RESET will reset all
SPRITZ'S varables to their default
values.

The command can also be used at
the start o f a program to make sure
that all the system variables contain
the default values. These default
settings are shown below:-

MODE :  HIRES
FONT :  CBMFONT (Upper case)
REVERSE: SOFTRVS
SPRITES :  DISABLEd

Examples:

10 RESET:SCNCLR:ENABLE 0
RESET:SCNCLR

SPRITZ

As SPRITZ adds 30 new keywords to
the Basic operating system. it can be
a little difficult to  remember all o f
them. I f  you cannot remember a
command o r  ke yw o rd , t y p i n g
SPRITZ will display a list of them on
the sreen. I t  will automatically con-
figure the list width to the size of the
current window.

Example:
SPRITZ
10 SCNCLR:SPRITZ

SPRITZ User Function

As well as the 19 commands SPRITZ
adds to Basic, SPRITZ also provides
you with four new functions. These
make the setup and control of sprites
easier. These are used just like Basic
functions as an argument of another
command. For  example:- PR IN T
SCRN ("A") will print the screen or
character code value of the ASCII "A"
character. Equally C9(7•SCRN("A")
will assign this value to the variable
C%. As you can see, these functions
are used as the argument for another
command, not as a  command by
themselves.

SCRN ("CHR")

SCRN is used to convert an ASCII
character into its equivalent screen
code used i n  the  D E FIN E  and
SPRITE commands. As  with a ll
functions, the single parameter is



enclosed within brackets and, as the
argument is a string, it should also be
enclosed within inverted commas, The
string should only be one character
long, but, i f the string you specifiy is
longer, in the same manner as the Basic
ASC function, on l y the  leftmost
character is considered. You can also
use functions f ro m w i th in  o ther
functions as long as they yield the
correct type of parameter.

Examples:
DEFINE SCRN ("@"), 170, 85, 170,
85, 170, 85, 170, 85
10 SzSCRN (CHR$(64)
20 PRINT S

XPOS (SP) and YPOS (SP)

The XPOS and YPOS functions are
used to find the position of any sprite.

The one parameter they take is the
sprite number, which should be in the
range 0-7. The functions should only
really be used when the sprite you are
finding the position of is enabled. The
values returned are in the ranges o f
0-38 and 0-23 fo r  the X  and Y -
coordinates respectively.

Examples:
ENABLE °MOVE 0 TO XPOS (0)+1,
YPOS (0)+1
10 PR IN T "Position o f  Sprite 4 :
"APOS (0);",";YPOS (0)

COLLIDE (SP)

COLLIDE is an important part of the
SPRITZ system. I t  tells you whether
or not a sprite (SP) has collided with
a character which is foreground. I t
returns a zero for no collision or a one
for a collision. Collide can be used with
the I F  command l ike any normal
function. What constitutes a collision
is for any of the characters in the 2*2
square the sprite occupies, to be a non-
space character, greater or equal to the
FOREGROUND setting. Thus the
two setups below are respectively no
collision and a collision.

Foreground value 1
Sprite 0 at (10,10)

Contents:
32 0 -  COLLIDE (0)11
0 32

I 32 -COLLIDE (0)1
32 32
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Example:
10 CHAR 1, 0, 0, " >":CHAR 1, 39,

20 MOVE 0 TO 20, 0:ENABLE 0:D=0
30 SH IFT 0 , D : IF COLLIDE (0 )
THEN Dr-t1 --D
40 GOTO 30

SPRITZ Keyword
Abbreviation

That brings an end to the discussion
of each of the SPRITZ commands and
keywords, however, to  cut down on
typing you can use a simple abbrevi-
ation for each keyword. The full and
abbreviated forms o f  each SPRITZ
keyword are shown below:

FULL KEYWORD
CBM FONT
COLLIDE
DEFINE
DISABLE
ENABLE
FONTCOPY
FOREGROUND
HA RDRVS
HIRES
MODE
MOVE
MULTI
OVER
RAMFONT
RESET
SCREEN
SCRN
SCROLLING
SDOVv'N
SELECT
SHIFT
SLEFTsormvs
SPRITE
SPRITZ
SRIGHT
SUP
UNDER
XPOS
YPOS

ABBREVIATION
C (Shift-B)
C (Sh i ft-D )
D (Shi ft-E)
D (Sh i ft- I)
E (Sh i ft-N )
FO (Shift-N)
F (Sh i ft-0 )
H (Sh i ft-A)
H (Sh i ft- I)
M (Sh i ft-0)
M (Shi ft-V)
M (Shi ft-U)
O (Sh i ft-V)
R (Sh i ft-A)
R (Sh i ft-E)
S (Sh i ft-C )
SCRN
SCR (Shift-0)
S (Sh i ft-D )
S (Sh i ft-E)
S (Sh i ft-H )
S (Sh i ft-L )
S (Sh i f t -0 )
S (Sh i ft-P)
SPRITZ
S (Sh i ft-R )
SUP
U (Sh i ft-N)
X (Sh i ft-P)
Y (Sh i ft-P)

As you can see, using abbreviations
can save you up to seven characters
of typing per command, which fo r
those less experienced o n  the key-
board, can be quite considerable.

SPRITZ Sprite - Editor
Program

As well as the SPRITZ Basic com-
mands, I have provided a full-featured
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Sprite Editor which can be used to
create co lour, h i res Spri tes f o r
SPRITZ with the minimum of effort.
As the program is fully cursor con-
trolled, i t is not neccesary to use any
numbers at all to define a sprite.

The Screen Display
When you  ru n  the  Spri te Ed i to r
program you will see that the screen
is divided i n to  seven squares o r
windows. These windows are used as
follows:

The Title Window at the head o f the
screen simply displays the Sprite—
Editor heading.

The Edit Window on the left o f the
screen is where all the action happens.
In it is displayed a full colour, enlarged
version o f the sprite currently being
edited. In  the Edit Window you can
move the cursor and change the status
of pixels and colours.

When you fi rst run  the Sprite-
Editor it will contain a display of sprite
0 and a cross wire cursor in the top
left of the window.

Next t o  the edit window are two
windows which contain a normal size
picture o f  the current sprite. The
windows look identical but the top one
shows the current sprite in colour and
the lower one in monochrome.

On the centre-right of the screen is the
Dialogue Window which for most o f
the time displays a reminder o f  the
control keys the Sprite Editor program
uses. Whenever you  are  using a
function such as saving a set of sprites
or changing colours, all the computers
output and human input is displayed
in this window.

In the  bottom-right corner o f  the
screen is a window which displays the
eight sprites which are currently in
memory, accompanied by their equi-
valent number. These sprites are
displayed i n  colour as i n  the  top
display window.

The final window, the Status Window
is located beneath the two display
windows. On the left is displayed the
number o f the sprite which is being
edited, and on the right is the current
editing mode.

When first run, these will be # 0
and "+".



The Control Keys

The most important keys the Sprite
Editor uses are the cursor control keys.
If you press these you can see the cross
wire cursor in the Edit window move
around the window.

If you move the cursor over a set
pixel then i t changes to a white cross
on a coloured square, i f it is on a reset
(white) pixel then i t appears coloured
on a white background. In  this way
the cursor is always visible and the
status o f  the pixel i t  covers is sti l l
displayed. The  Spri te-Editor w i l l
prevent you  from trying to  move
outside the Edit Window.

Individual pixels of a sprite can be
changed by using the 'A' and 'Z keys
to Set and Reset the pixel under the
cursor. Any changes you make to  a
sprite are displayed in cqlour in the
top display window and the sprite
window, and in  the monochrome in
the lower display window.

As well as changing the state ot
pixels individually, you can make the
cursor leave a  tra i l  o f  either Set
(coloured) pixels o r  Reset (white)
pixels as you move it around the edit
window. To make i t leave a Set trail
press Fl , or to make it leave a Reset
trail press F2. These are the equivalents
of drawing or erasing. If you only want
to change pixels individually using 'A'
and 'Z', then you can press F3 to do
so. The current drawing mode is shown
in the status window. A  '+' indicates
the draw or set mode, a i nd ica tes
the Erase o r  Reset mode, and a
indicates that pixels will be unchanged
when you move the cursor over them
- the Over Mode.

One o f  the features the Sprite-
Editor program offers which is unique
to SPRITZ is the colour function.

As explained before, a sprite can
have a different colour for each of its
four single character quarters. B y
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•

pressing 'C' you can change the colour
of the quarter-Sprite i n  which the
cursor is currently located. When you
press 'C ' the program wil l  clear the

PROGRAM:SPRITZ LOADER

10 REM
20 REM '  •
30 REM '  SPRI TZ BASI C LOADER *
40 REM *  •
50 REM
60 REM
70 GRAPHIC 1.GRAPH:C 0
80 PRI NT CHRS(27)"RSPRI TZ B A S
- -  L O
ADE2: PROGRAM9e PRINT"(DOWN)WRITTEN JANUARY 199
9 BY M. R EVER:Nf7HAM"
100 1
7
7 I N
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D O
W
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-
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270 PRINT"DOWN)SAVING SPRI TZ DAS!
LOADER.. -

233 GAVE"SPRITZ LOADER".PEEK(2081
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-
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EM PROGRAM. . .
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dialogue window and prompt fo r
Colour (1-16) and Luminance (0-7).
When you enter these, the change in
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colour will be displayed in the Edit,
Display and Sprite windows. The
cursor wi l l  them draw i n  the new
colour selected.

If you want to start with a clean
canvas so to speak, then pressing the
'U R )  HOME' key will clear the Edit
window leaving you with an empty
black sprite. Care should he taken
using this function as you can not then
recover your handiwork!

All o f SPRITZ's eight sprites can
be edited. You can change the sprite
to be edited by pressing the 'E' key.
The dialogue window will then clear
and you can enter the sprite in the
range 0-7. The new number is dis-
played in the Status window and the
new sprite is drawn in the Edit and
Display windows. The Sprite can then
be edited just like any other.

When you are happy with your
sprites you can save them onto disk
or tape by pressing 'S'. The dialogue
window will prompt you for the save
device and you should press 'D ' for
the Disk or 'T' for Tape. The name
under which you wish your collection
of eight sprites to be saved should then
he entered. The file-name should be
no longer than ten characters as
SPRITZ adds a five character exten-
sion of its own.

You can reload sets o f  sprites
previously saved fro m the Sprite-
Editor by hitting the 1 :  key. The
program will prompt fo r device and
file-name in exactly the same way as
for saving sprites. The sprites will then
he reloaded for further editing.

Finally, when you have finished
using the Sprite-Editor program, you
can get out o f  i t by pressing 'ESC'
which will return you to Basic and reset
the SPRITZ system variables to their
default settings.

Changing the Sprite-
Editor Font Address

When you first use the Sprite-Editor
program, i t is set up for a character
set a t $F800 -  the highest possible
place on a Plus/ 4 or 64K C16. I f  you
want t o  change th is address, f o r
example, i f you only have a 32K C16,
then all you have to do is change the
RAMFONT command in line 90 and
the ADDRESS declaration in line 100
of the program. Care should be taken
not to set the address lower than the
end o f the Sprite—Editor program i f
you have not saved a backup copy.



Using Sprites in your own
programs
It is not much use designing a set o f
sprites i f  you cannot then use them
in your own programs under the
control o f  SPRITZ. Luckily, this is
easy to do. The lines displayed below
should be added to the start o f your
program to load in the sprite charac-
ter set and data.

10 IFL = 0 THENL= I: LOAD"name.
FONT",(dev), I
20 IFL  = I  THEN L  = 2: L OAD "
name.SPRT",(dev), I
30 ADDRESS = (ADDRESS)
40 RAMFONT AD
50 POKE55,0:POKE56,AD/ 256:CLR

You should insert the file-name
given to your collection o f sprites in
place o f  'name', (dev) should be
replaced by I  fo r tape users or 8 for
disk users. (ADDRESS) should be
replaced wi th the address a t which
your sprite character set is stored. This
can be expressed in decimal, or in hex
using D E C ( ‘ A A A A " )  w h e r e
"AAAA" is the hexadecimal address
of the character set.

It must be stressed that this section
of program should be used a t  the
beginning of a program and will only
work i n  this position because i t  i s
ntcesary to clear (or CLR) all Basic
variables after loading a section of data
into RAM.

When the program section shown
above has been run, your sprites can
be displayed and moved simply by
ENABLEing the sprites and then using
the normal SPRITZ commands. There
is n o  need to  execute any further
SPRITE command as SPRITZ sprite
data as well as character set data is
loaded into RAM, thus simulating the
effect o f  a  series o f  DEFINE and
SPRITE commands.

Getting SPRITZ Up and
Running
The BASIC Loader Program

The Basic Loader Program is used to
install the  SPR ITZ machine-code
program. It should be entered and run
in the normal way. The program gives
its own error messages to  help you
locate any errors you may have entered
in the data section. Once the program
has been entered correctly, you should
press 'D' or 'T' to choose whether the
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program is to be saved to Disk or Tape
and then hi t RETURN as indicated
by the loader program. At this point
two files are saved: A backup copy of
the basic loader program and a  file
named 'SPRITZ'. A t  this point you
can reset your computer and from this
time you can get SPRITZ running by
simply typing:-

DLOAD"SPRITZ" (For Disk Users)
LOAErSPRITZ" (For Tape Users)
RUN (RETURN)

A copyright message will be dis-
played and you can then use any o f
the SPRITZ commands and functions
either in a program or in Basic direct
mode.

Demonstration Program
I have included a  Demonstration
program to  display SPRITZ's func-
tions working to the limit. The pro-
gram controls all eight colour sprites
independantly and simultaneously
while playing a section of J.S. Bach's
2-part Invention in D-Minor! -  quite
a feat for a humble Plus/4 program
written in Basic!

To use the demo program you
should first load the SPRITZ system
program. Yo u  can then save the
demonstration program using the
procedure as follows:-

PROGRAM:SPRITZ LOADER 1
320 POKE 4 3 , P E E K ( 2 0 9 ) P O K E  4 4 , P E E :
(210 ) : P O K E  4 5 . P E E K (2 1 1 1 : P O K E  4 6 , P E
E K (212 )
330 P RI NT"(n O WV )S A V I NG  COMPLET7 -
RESET MA CHI NE
-340 END
910 REM
920 REM

930 REM * ,

940 REM •  MACHI NE-CO DE DA TA  S E CTI O
N •
950 REM *

960 REM *  ( S T A R T  A T  L I N E  1 0 0 0 1

970 REM •

980 REM
& . .
990 REM
1000 DA TA  0 E . 1 0 . 0 0 , 0 0 , 9 E , 2 0 . 3 4 , 3 1 .
0141
1010 DA TA  3 1 . 3 2 , 3 A , A 2 , 0 0 , 0 0 , 0 0 , 4 C ,
018B
1020 DA TA  8 2 , 1 0 , A 9 , 7 0 , A 0 , 1 6 , 8 5 , 2 2 ,
0336
1010 DATA 8 4 . 2 3 . A 0 , 0 0 . 8 4 , 0 1 3 , 8 8 , C 1 ,
0326
1040 DA TA  2 0 . A 5 . 0 4 . 3 8 . F 1 , 2 2 . F 0 . F 7 ,
03FD
1
,
0
5
0  
D
A
T
A  
C
9
,
8
0
.
F
0
,
2
2
,
8
1
,
2
2
.
3
0
.
0
3
.

0361
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DSAVE"SPRITZ DEMO"
(For Disk users)
SAVE"SPRITZ DEMO"
(For Tape users)

Before running the Demo program
you should fi rst load the SPRITZ
system program.

Sprite-Editor Program
have already discussed the actual use

of the SPRITZ Sprite Editor, however
you can save a copy o f the program
as shown below:

DSAVE "SPRITE EDITOR"
(For Disk users)
SAVE"SPRITE EDIOTR"
(For Tape users)

As with the Demo program, you
should first load the SPRITZ system
before running the Sprite-Editor.

Well there we are. Next time your
snooty C64 owning friends are putting
your Plus/4 computer to ridicule, all
you have to do is load SPRITZ, run
the demo and watch the smile fade
from their faces!!!!
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1400 DATA C 9 , 0 0 . F 3 . 0 8 , D 0 . 2 0 . C 9 , 0 2 . 0 4 I F
037C 1830 DATA F B . 8 D , 1 2 . F F , A 9 , F B , 8 D , 9 E .
1410 DATA 3 0 . 0 2 , F 2 . 1 A , A 6 , D 2 , 8 D . F 3 . 0568
0504 1840 DATA 1 8 , 6 0 . 2 0 , 7 3 . 0 4 , 2 0 . D 0 . 1 2 ,
1420 DATA 1 7 , 9 1 . D 0 , A 5 , D 1 . 3 6 . E 9 , 0 4 3211
0410 1850 DATA 0 A . 0 A , 0 A , O A . A A , 2 0 . 7 3 . 0 4 .
143e DATA 8 5 . D 1 . 8 D . 1 3 . 1 8 . 9 1 , D 0 . A t . 0169
0444 1860 DATA 2 0 . 3 0 . 1 2 . 6 5 . D 7 , 8 A . 0 5 , D 7 .
1440 DATA 3 1 , 1 8 , 6 9 . 0 4 . 0 5 . D 1 , E 6 . D 2 . 03C4
0464 1870 DATA 8 D . 1 3 . F F . 2 0 , 7 3 , 0 4 , C 9 , 3 0 .
1450 DATA 6 0 . A 6 . 0 2 . B 1 , D 0 . 9 D . 7 3 . 1 8 . 0 3 2 F
0481 1860 DATA D 0 , C C , 2 0 . 7 3 , 0 4 , C 9 . 3 0 , D 0 ,
1460 DATA A 5 . 0 1 . 3 8 , E 9 . 0 4 . 8 5 . D 1 J 3 1 , 03FC
04A2 1890 DATA C 5 , 2 0 . 7 3 . 0 4 . 4 C . 9 5 . 1 2 . C 9 .
: 4 7 0 DATA D 0 . 9 D . 5 3 . 1 8 . 4 C . 6 0 . 1 1 . 1 3 D . 0318
0352 1900 DATA 4 7 , 9 0 , 0 3 , 4 C . A 1 . 9 4 . C 9 . 4 1 ,
1480 DATA 7

3 , 1 8
,
9 1 , D
3 , A 5
, D 1 ,
3 8 , E
9 ,

0365
04e1 1910 DATA 9 0 , 0 3 , E 9 . 3 7 , 6 0 . C 9 . 3 A . B 0 .
1490 DATA 0 4 , 8 5 , D I , B D . 5 3 , 1 8 . 9 1 . 0 0 , 03C6
02E3 1920 DATA F 2 . 2 9 . 3 0 . 9 0 . E E . E 9 , 3 0 . 6 0 .
1500 DATA A 5 , 0 1 . 1 8 , 6 9 , 0 4 , 9 5 . 3 I . E 6 . 04E2
0439 1930 DATA 2 0 . 8 4 . 9 0 . E 0 , 0 2 , 9 0 , 0 3 . 4 C .
1512 DATA 6 0 , 4 8 . 6 A . 4 6 . 9 6 . 4 8 . A 2 . 0 0 . 0302
02FC 1940 DATA I C . 9 9 . A 9 . D 0 , E 0 , 0 0 , F 0 , 0 2 .
1520 DATA 8 6 , D 5 . A D . 9 B . 1 8 . 3 D . 4 C , 1 7 . 0400
0 3 5 8 1950 DATA A 9 , D 4 . 3 5 , 6 3 . A 9 , 0 0 , 8 5 . 6 2 ,
1530 DATA F0 , 1 8 , 8 A , O A , O A , A A , B D . 3 3 . 03F5
0343 1960 DATA 1 3 5 . 6 4 . A D , 1 3 . FF . 2 9 . FC . 0 5 .
1540 DATA 1 8 . 0 0 , 3 5 . 1 8 . 0 0 , 2 8 , 8 D , 3 4 . 0452
0328 1970 DATA 6 5 , A 2 , 0 4 , A 0 , 0 0 . 8 1 . 6 2 . 9 1 ,
1550 DATA 1 8 , D D . 3 6 , 1 8 , 0 0 . 2 0 . A 9 , 0 0 . 034F
02DC 1980 DATA 6 4 , C 8 . D 0 . F 9 . E 6 . 6 3 . E 6 . 6 5 .
1560 DATA 8 5 . D 6 , 2 0 . 4 A . 1 4 , E 6 , D 5 , A 6 , 0509
043A 1990 DATA C A , D 0 . F 2 . 6 0 . A 0 . 0 7 . F F . 2 9
1570 DATA D 5 . E 0 , 0 8 . D O . 3 5 , A D , 1 2 . F F . 04C8
0520 2000 DATA 7

F
,
B
D
,
0
7
.
F
F
.
6
0
.
A
D
.
0
7
.
F
F

1560 DATA 2 D . 9 E . 1 8 . 3 0 . 1 2 . F F . 6 8 , A 8 . 0425
3391 2010 DATA 0 9 , 6 0 , 8 D , 0 7 . F F . 6 0 . C 9 . 9 1
1590 DATA 6 8 . A A . 6 8 . 4 C . 0 E . C E . 2 2

1
, A 7 .

03D6
0369 2020 DATA F 0 . 2 2 . C 9 A F , F 0 . 0 3 , 4 C . A 1
1600 DATA 1 4 . A 6 , D 5 . 8 D , 4 C . 1 7 . 4 9 . F F . 040A
03F7 2020 DATA 9 4 , 2 0 . 7 3 . 0 4 , C 9 . 4 6 . D 0 . F 6
1610 DATA 2 D , 9 C , 1 8 , 3 0 . 9 C . 1 8 , 8 A . 0 A . 2400
02136 2040 DATA 2 0 .

7
3 . 0
4 . 0
0 . 4
6 ,
D 0
, E
F .
2 0

1620 DATA 0 A . A A . M . 3 5 , 1 8 . 9 0 . 3 3 . 1 0 . 0385
02A6 2050 DATA 7 1 , 0 4 . A 9 . 1 0 . 2 0 . 4 9 . E C. A 9
1630 DATA 8 D , 3 6 . 1 8 , 9 D . 3 4 , 1 8 , A 9 . F F . 232E
039C 2061 DATA 4 D . 4 C . 4 8 . E C . 2 0 . 7 3 . 0 4 . A 9
1640 DATA 8 5 , 0 6 . 2 0 , 4 A . 1 4 . 4 C . C 6 . 1 1 . 0310
02FC 2070 DATA 1 8 , 2 0 , 4 1 3 , E C, A 9 . 4 C, 4 C. 4 9
1650 DATA 2 0 , 7 3 . 0 4 , 2 0 , 8 5 . 9 4 . 2 0 . 1 7 . 02FE
0207 2000 DATA E C . 2 0 . 8 4 . 9 D . 8 E . 9 D . 1 8 , 6 0
1660 DATA 9 3 . 4 C , 8 7 , 9 D , 2 0 , F 9 . 1 0 , 4 C . 031)0
0378 2090 DATA 2 0 . 8 4 . 9 0 , 8 6 . 1 4 . A 9 , 0 0 . 0 5
1670 DATA 1 2 . 3 7 . 3 A . 0 A . 0 A , A 8 , 3 9 , 3 3 . 0309
02C13 2130 DATA 1 5 . 0 5 . D 7 , 0 6 . 1 4 . 2 6 , 1 5 , 0 6
1680 DATA 1 8 , D 9 , 3 5 , 1 6 . D 0 , F 8 , 1 3 9 . 3 4 , 01CC
03F3 2110 DATA 1 4 , 2 6 , 1 5 , 0 6 . 1 4 . 2 6 . 1 5 . A D
1690 DATA 1 8 . 3 9 , 3 6 , 1 8 , D 0 . F 6 , 6 0 . 2 0 . 0151
3387 2120 DATA 1 3 , F F . 2 9 . F C , 1 8 , 6 5 . 1 5 , 6 5
1700 D A T A . 5 F . 1 2 , 2 0 . 7 1 , 1 2 . 2 0 . I 0 . 1 3 . 034E
0164 2133 DATA 1 5 . 2 0 . 0 1 , 9 4 , 2 0 . 8 4 . 9 D . 8 A .
1710 DATA 2 0 . 5 8 . 1 3 . 2 0 . 4 6 , 1 2 . A 9 . 0 0 . 0

0
2
5

01AC 2143 DATA A 4 , D 7 , 9 1 , 1 4 , C 8 . 8 4 . 0 7 . 0 0 .
1720 DATA 8 D , 9 8 , 1 8 , 5 8 . 6 0 . 7 0 . A 2 . 0 0 , 0503
0312 2150 DATA 0 8 . D 0 , E E , 6 0 . 2 0 , 8 4 , 9 D . E 0 ,
1730 DATA 8 6 . D 5 , A D , 9 8 . 1 0 , 3 D . 4 C . 1 7 . 0447
0058 2160 DATA 0 8 . 9 0 . 0 3 , 4 C , 1 C , 9 9 . 2 0 . 9 1 ,
1740 DATA F 0 , 0 3 , 2 0 . A

7
. 4 . E 6 . D 5 . A 6 .

0240
042F 2172 DATA 9 4 . C 9 . F E , F 0 . 0 3 . 4 C . A 1 , 9 4 ,
: 7 5 0 DATA 3 5 . E 0 , 0 8 , 0 0 . E 3 . 6 0 , A D . 0 7 . 04CF
048E 2183 DATA 2 0 , 7 3 . 0 4 . C 9 . 9 A . 9 0 . F 6 , C 9 ,
1760 DATA F F , 0 9 . E F . 6 D . 0 7 . F F . 6 0 . A D . 0469
0487 2190 DATA 9 7 , 9 0 , F 2 , E 9 , 9 7 . 9 3 . 9 3 . 1 8 ,
1770 DATA 0 7 , F F , 0 9 . 1 0 . 8 0 . 0 7 , F F . 6 0 . 04E1
0312 2200 DATA 4 C . 7 3 , 0 4 , 2 0 . 8 4 . 9 D , E 0 . 0 6 .
1780 DATA A D , 1 2 . F F . 0 9 . 0 4 . 6 D . 1 2 . F F . 02EC
0369 2210 DATA 9 0 . 0 3 . 4 C , 1 C . 9 9 , 8 A . 0 A . 0 A .
1790 DATA A 9 . D 0 , 8 D . 1 3 , F F , A 9 , F F . 8 D . 0232
0540 21120 DATA 1 5 . D 7 . 8 5 . 1 5 , A 9 . 0 4 , 8 5 . 1 4 .
1800 DATA 9 E . 1 8 . 6 0 . C 9 , 2 4 , F 0 . 1 8 , 2 0 , 033C
032E 2230 DATA 2 0 . 9 1 . 9 4 . 2 0 . 8 4 , 9 D . 8 A , A 4 .
1810 DATA E 1 , 9 D . C 3 , 3 0 . F 0 , 0 3 . 4 C . 1 C . 0384
0399 2240 DATA D 7 . 9 9 , F 3 , 1 7 , E 6 , 0 7 . C 6 , 1 4 ,
L920 DATA ) 9 . 3 3 , 1 3 , F F . A D . 1 2 , F F . 2 9 . 0511

Sprite

I
P
R
O
G
R
A
M
;  
S
P
R
I
T
Z  
L
O
A
D
E
R

1060 DA TA  C B . D O , F 9 . C 3 , E 6 . 0 8 . 1 8 . ? 6 .
04FA
107Q DA TA  6 5 . 2 2 , 6 5 . 0 2 . 9 0 . 0 2 . E 6 . 2 3 ,
0000
1080 DA TA  1 6 . A 0 . 0 0 . 1 3 1 . 2 2 . D 0 , D 9 , 3 6 ,
036C
1090 DA TA  2 0 , 7 9 . 0 4 . 4 C . 6 A . 8 9 . 0 5 . 0 B .
OIEC
1100 DA TA  C 8 , 4 C . D 4 , 8 9 , A A , A 0 . 7 0 . 0 4 ,
04AF
1110 DA TA  2 2 , A 0 , 1 6 . 8 4 . 2 3 . 4 C . 9 E , 8 B .
00F4
1120 DA TA  C 9 , 0 0 . 9 0 , 1 4 . C 9 . 9 3 , 3 0 . 1 0 ,
0409
1130 DA TA  3 8 . E 9 . 6 0 . 0 A , A 8 , 8 9 . 1 F . '  •
0142
1143 DA TA  4 6 , 1 0 9 . 1 E . 1 7 . 4 8 . 4 C , 7 7 . 3 4 .
0241
1152 DA TA  4 C . A 1 . 9 4 . A 9 , 0 0 . 8 5 . 0 D . 2 0 .
02DC
1160 DA TA  7 3 . 0 4 , C 9 . F E . F 0 , 0 6 . 2 0 .
03CD
1170 DA TA  0 4 . 4 C , 1 E . 9 4 , 2 0 , 7 3 , 0 4 . C 9 ,
0262
1180 DA TA  3 3 . 8 0 , 0 3 , 4 C . A 1 , 9 4 . C 9 . 9 7 .
0 4 2
71190 DA TA  B O . F 9 , 3 8 . E 9 . 8 0 . 0 A . A 8 . 8 9
0465
1200 DA TA  1 E , 1 7 . 6 5 . 5 5 . 8 9 , 1 F . 1 7 . 8 5 .
0283
1210 DA TA  5 6 . 2 0 , 5 4 . 0 0 . 4 C , 1 7 . 9 3 . 2 0 ,
01E0
1220 DA TA  4 8 . D E , A 9 , B E . A 0 . 1 7 , 2 0 . 8 8 .
°03EC
1230 DA TA  9 0 , A 9 . 7 C . A 0 . 1 0 . 6 D . O A • 0 3 .
02FF
1240 DA TA  9 C . 0 8 . 0 3 , A 9 , 1 3 . A 0 . 1 0 . 8 0 .
0293
1250 DA TA  O C , 0 3 . 8 C , 0 3 , 0 3 , A 9 . 5 5 , A 0 ,
0249
1260 DA TA  1 0 , 8 D , O E , 0 3 , 6 C , O F , 0 3 . A 9 .
01F5
1271 DA TA  6 1 , A 0 . 1 0 . 8 D . 1 0 . 0 3 . 8 C . 1 1 ,
024E
1280 DA TA  0 3 , A 9 . 1 5 , A 0 . 1 2 . 8 D . 0 2 . 0 3 .
0205
1290 DA TA  8 C . 0 3 . 0 3 , A 9 . 0 0 . 8 D . O F . 1 8 .
027F
1300 DA TA  A 9 . A 0 , A 0 . 1 8 . 8 5 . 2 8 . 8 4 . 2 C .
0361
1310 DA TA  7 8 , A 9 , 9 A . A 0 , 1 1 . 8 0 , 1 4 . 0 3 .
0310
1320 DA TA  8 C . 1 5 . 0 3 . 5 8 . 6 0 , A 5 , D 6 . F 0 ,
03C7
1330 DA TA  0 5 . 2 0 . 6 A . 1 1 . C 6 . D 2 , A 6 , D 3 ,
0381
1340 DA TA  8 1 , 0 0 , C 9 , 2 0 . D 0 . 0 4 . A 9 , 0 0 .
03E7
1350 DA TA  F 0 . 1 E . C D , 9 D , 1 6 . 8 0 . 0 4 . A 9 .
03ED
1360 DA TA  0 1 . 0 0 . 1 5 . A 5 . D 6 , F 0 . 0 F A 6 .
03E6
1370 DA TA  2 4 . A 6 . D 5 , A D . 9 C . 1 6 . 1 3 . 4 C .
0419
1130 DA TA  1 7 . 8 D . 9 C , 1 8 . A 6 . D 4 , A 9 . 0 2 .
0
0
7
D

1390 DA TA  E 0 , 0 0 , F 0 . 1 0 , E 0 , 0 1 , D 0 . 0 6
0397
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2250 DATA 1 1 0 . E E , A 9 , 0 4 , 8 5 , 1 4 . 2 0 . 9
1 , 0 3 8 5
2 2 6 0  DATA 9 4 , 2 0 , 8 4 , 9 0 , C A , E 0 , 1 0 . 8
0 , 0 4 3 F
2 2 7 0  DATA D 1 . 8 6 , D 7 , 2 0 , 9 1 , 9 4 , 2 0 , 8
4 , 0 4 1 7
2 2 8 0  DATA 9 0 , E 0 , 0 1 3 , 8 0 , C 5 . 8 A , O A , 0
A , 0 3 9 6
2 2 9 0  DATA 0 A , O A , 0 5 , 0 7 , A 4 , 1 5 , 6 9 , 1
3 , 0 2 5 5
2 3 0 0  DATA 1 8 , E 6 , 1 5 , C 6 , 1 4 , 0 0 , 0 7 , 6
0 , 0 3 F4
2 3 1 0  DATA 2 0 , 8 4 . 9 0 , E 0 , 0 8 , 5 0 . 0 3 . 4
C , 0 3 0 82320 DATA 1c,99,7e,eA.0m,0n,Ae,e
9 , 0 3 2 C
2 3 3 0  DATA 3 5 , 1 8 , 9 9 . 3 3 , 1 6 . 1 3 9 , 3 6 , 1
8 , 0 2 3 8
2 3 4 0  DATA 9 9 , 3 4 , 1 8 , 8 6 , 0 5 , A 9 , F F , 8
5 , 0 4 6 D
2 3 5 0  DATA 0 6 . 2 0 , 4 A , 1 4 . A 6 , 0 5 , 6 D , 4
0 , 0 3 0 8
2 3 6 0  DATA 1 7 . 0 0 , 9 5 . 1 8 . 8 0 , 9 8 . 1 8 , 5e,o2eF
2370 DATA e0ole,D5,so,93,1e,e5,o
3 , 0 4 9 8
2 3 8 0  DATA 8 A , 0 A , 0 A , A A , 8 6 , 0 2 , E 1 D , 3
4 , 0 3 9 1
2390  DATA 1 8 , 0 A , A 8 , 8 9 , 5 4 , 1 7 , 8 5 , D
0 , 0 3 4 3
2 4 0 0  DATA 5 9 , 5 5 , 1 7 , 8 5 . 0 1 , 5 0 . 3 3 , 1
8 , 0 3 8 3
2 4 1 0  DATA 1 8 , 6 5 , 1 0 0 , 5 5 , 0 0 , 9 0 , 0 2 , E
6 . 0 4 1 A
2 4 2 0  DATA 0 1 , A 0 , 0 0 , 2 0 , 0 6 , 1 1 , C 8 , 2
0 , 0 2 9 02430 DATA 08,11,98,1e,es,a7.Ae,a
0 , 0 2 1 F
2 4 4 0  DATA 0 6 , 1 1 , 0 3 , 4 C , 0 6 , 1 1 , 2 0 , 8
4 , 0 1 E 6
2 4 5 0  DATA 9 0 , E 0 , 0 8 , 9 0 , 0 3 , 4 C , 1 D , 6
9 , 0 3 1 9
2 4 6 0  DATA 2 0 , 1 5 , 1 2 , 5 0 , 4 C , 1 7 , 4 9 , F
F , 0 2 6 5
2 4 7 0  DATA 2 0 , 5 6 , 1 8 , 8 0 , 5 6 . 1 6 , 8 6 , 0
5 , 0 3 7 9
2 4 8 0  DATA 7 8 , 2 0 , A 7 , 1 4 , 5 8 , 6 0 , A 5 , D
5 , 0 3 8 5
2 4 9 0  DATA 0 A , 0 A , A A . 8 0 , 3 4 , 1 8 , 0 A , A
8 , 0 2 7 9
2 5 0 0  DATA 8 9 , 5 4 , 1 7 , 8 5 , 0 0 , 5 9 , 5 5 , 1
7 , 0 3 9 E
2 5 1 0  DATA 8 5 , 1 3 1 , 5 0 . 3 3 , 1 8 , 1 8 , 6 5 , 0
0 , 0 3 A 8
2 5 2 0  DATA 8 5 , 0 0 , 9 0 . 0 2 , E 6 , 0 1 , A 0 , 0
0 , 0 4 3 E
2 5 3 0  DATA 2 0 , 8 0 , 1 1 , 0 8 , 2 0 , 8 0 , 1 1 , 9
8 , 0 2 C 2
2 5 4 0  DATA 1 8 , 5 9 , 2 7 , A I : 3 , 2 0 . 8 0 , 1 1 , C
13,02C9
2 5 5 0  DATA 4 C , 8 0 , 1 1 , 2 0 , 8 4 . 9 0 , E 0 , 0
8 , 0 3 0 6
2 5 6 0  DATA 9 0 , 0 3 , 4 0 , 1 C , 9 9 . 6 A , O A , 0
A, 0 2 3 2
2 5 7 0  DATA 8 5 , 0 7 , 2 0 , 7 9 , 0 4 , C 9 . A 4 , F
0 , 0 4 5 62580 DATA 03,4c,A1,94.20,81,90,E
0 , 0 3 A2
2 5 9 0  DATA 2 7 , 1 3 0 , E 7 , 8 A , A 6 , D 7 , 6 0 . 3
5 , 0 4 9 7
2 6 0 0  DATA 1 8 , 2 0 , 9 1 . 6 4 , 2 0 . 6 4 , 9 0 , E
0 , 0 3 7 E
2 6 1 0  DATA 1 8 , 6 0 , 0 7 , 8 A , A 6 . 0 7 , 9 0 , 3
6 , 0 4 7 9
2 6 2 0  DATA 1 8 , 6 0 , 2 0 , 8 4 , 9 0 . E 0 , 0 8 . 9
0 , 0 3 3 1
2 6 3 0  DATA 0 3 , 4 C , 1 C , 9 6 , 8 A , 0 A , 0 A . 8
5 , 0 2 2 7
2 6 4 0  DATA 0 7 , 2 0 , 7 9 , 0 4 . M F E , F 0 , 1
1 , 0 4 3 C
2 6 5 0  DATA 0 S , 2 0 . 0 0 , 0 A , 2 0 , 8 1 . 9 0 . 5
0 , 0 3 E D
2 6 6 0  DATA 0 4 . 3 0 , 1 7 , 4 C , 1 C , 9 9 , 4 C , A
1 , 0 2 9 9

2 6 7 0  DATA 9 4 , 2 0 , 7 3 , 0 4 , C 9 , 9 E , 5 0 . F
6,043E1
2 6 8 0  DATA C 9 . 6 A , S 0 , F 2 , E 9 , 8 A , A A , 2
0 , 0 5 3 2
2 8 9 0  DATA 7 3 , 0 4 , 8 A . A 6 , 0 7 . A 8 , F 0 , 1
7 , 0 4 2 0
2 7 0 0  DATA 5 8 , F 0 , 1 F , 8 8 , F 0 , 2 C , F E , 3
6 , 0 4 6 F
2 7 1 0  DATA 1 8 , 6 1 3 , 3 6 , 1 8 . C 9 , 1 8 , F 0 . 0
1 , 0 2 F5
2 7 2 0  DATA 6 0 , A 6 , 0 0 , 9 0 , 3 6 , 1 8 , 6 0 , 0
E , 0 3 3 2
2 7 3 0  DATA 3 5 , 1 8 , 1 0 , F 4 , A 9 , 2 6 , 9 0 , 3
5 , 0 2 F 2
2 7 4 0  DATA 1 8 , 6 0 , F E . 3 5 , 1 8 , 5 0 , 3 5 , 1
8 , 0 2 C 0
2 7 5 0  DATA C 9 , 2 7 , 0 0 . E 4 , A 9 , 0 0 , 9 0 . 3
5 , 0 4 1 F
2 7 6 0  DATA 1 8 , 6 0 , D E , 3 6 , 1 1 3 . 1 0 , 0 9 , A
5 , 0 3 3 8
2 7 7 0  DATA 1 7 , 9 0 , 3 6 , 1 8 , 6 0 , 0 9 , F E , D
0 , 0 3 F 9
2780 DATA 07,2o,73,o4,cs.sr,so,o
3 , 0 2 9 92790 DATA 4c,A1,94,03.90,9o,Fs,E
9 , 0 5 5 8
a e oo DATA 4 6 , 8 5 , 1 4 , 2 0 , 7 3 , 0 4 . 2 0 . 4
6 , 0 1 DC
21310 DATA 1 2
, A 9 , 1 1 3 , 2
0 , 4 5 , E C .
A 5 , 1

4 , 0 2 E 6
2 8 2 0  DATA 2 0 , 4 8 , E 0 , A 2 , 0 0 , 8 6 , 0 5 , A
9 , 0 3 FD
2 8 3 0  DATA F F , 5 5 , 0 6 , 1 1 0 . 9 5 , 1 8 , 3 0 , 4
C . 0 4 4 3
2 8 4 0  DATA 1 7 , F 0 , 0 3 , 2 0 , 4 A , 1 4 , E 6 , 0
5 , 0 3 4 3
2 6 5 0  DATA A 6 , 0 5 , 5 0 , 0 8 , 0 0 , E D , 5 8 , 6
0 , 0 4 0 8
2 6 6 0  DATA 4
S ,
8 6 , A 0 , 1
7 , 2 0 , 8 8
, 9 0 , A

0 , 0 3 S E
2 8 7 0  DATA 0
0 , 8 9 . 7 0
,
1 6 . F 0 , 2
1 , 4 8 , 2

9 , 0 2 C1
2 8 8 0  DATA 7
F ,
2 0 , 4 8 , E
C ,
6 1 3 , C 8 .
2 9 , 5

0 , 0 3 A F
2 8 9 0  DATA FC . E F , A D , E 1 3 . 0 7 , 4 A , C 5 , C
4 , 0 5 5 4
2 9 0 0  DATA 9 0 , 0 5 , 8 5 , C A , 4 C , D A , 1 5 . A
9 , 0 3 0 8
2 9 1 0  DATA 0 0 . 2 0 , 4 B , E C , 4 C . D A . 1 5 , 6
0 , 0 2 F F
2 9 2 0  DATA 2 0 , 0 9 , 1 2 , E 0 , 0 8 . 9 0 , 0 3 , 4
0 , 0 2 0 2
2 9 3 0  DATA I C , 9 9 , E 1 A , O A , 0 A . A A , 8 0 . 3
3 , 0 2 E 0
2940  DATA 1 8 , A 8 , 4 C , 5 1 , 6 A , 2 0 , 0 9 , 1
2 , 0 2 5 2
2 9 5 0  DATA E 0 , 0 8 , 9 0 . 0 3 , 4 C , 1 0 , 9 9 , 8
A , 0 3 0 6
2960  DATA 0 A , 0 A , A A , 8 0 , 3 4 , 1 8 , A 8 , 4
0 , 0 2 8 8  -
2 9 7 0  DATA 8 1 , 9 A , 2 0 , 0 9 , 1 2 , E 0 , 0 8 , 5
0 , 0 2 CE
alm o DATA 0 3 , 4 C , 1 C , 5 5 , 2 0 , 1 5 , 1 2 . 0 4
0 , 0 1 FE
2 9 9 0  DATA S C , 1 8 , 3 D , 4 C , 1 7 , A 8 , F 0 , 0
2 , 0 2 E E3000 DATA A0,01,4c,e1,eA,20,73,0
4 , 0 2 9 F
3010 DATA 2 0 , 8 5 , 9 4 . 2 0 , 6 7 , 6 0 , A 0 , 0
0 , 0 2 FD
3020 DATA 2 0 . 5 0 , 0 4 , 1 0 , 0 0 , 2 9 , 7 F , 1
9 , 0 2 6 1
3030 DATA 7 F . 0 0 , 0 2 , A 9 , 5 E , 0 9 . 4 0 , 0
0 , 0 3 7 1
3040 DATA 0 A , 0 3 , 6 0 , 6 0 , 0 4 , 2 9 , D F . 0
0 , 0 3 9 F
3050 DATA 0 2 , 2 9 , 3 F , A 8 , 4 0 , 8 1 , 9 A . 4
6 , 0 2 8 F
3060 DATA 4 F , 5 2 , 4 5 , 4 7 , 5 2 , 4 F . S 5 , 4
E , 0 2 7 13070 DATA 0i,53,s0,52,49,s4,05,4
0 . 0 3 6 8
3 0 8 0  DATA 4 F , 4 4 , 0 5 , 4 5 , 4 E , 4 1 , 4 2 , 4
C, 02BA

3 0 9 0  DATA 0 5 , 4 4 , 4 9 , 5 3 , 4 1 , 4 2 . 4 0 , C
5 , 0 3 3 9
3 1 0 0  DATA 4 0 , 4 F , 5 6 , 0 5 , 5 3 . 4 8 . 4 9 , 4
6 , 0 2 E 1
3 1 1 0  DATA 0 4 , 5 3 , 4 3 , 5 2 , 4 5 , 4 5 , C E , 5
2 , 0 3 6 6
3 1 2 0  DATA 4 5 , 5 3 , 4 5 , 0 4 , 5 3 , 4 3 , 5 2 . 4
F,02E13
3 1 3 0  DATA 4 0 , 4 C , 4 9 . 4 E , 0 7 , 4 6 , 4 F , 4
E , 0 2 D9
3 1 4 0  DATA 5 4 , 1 3 , 4 F , 5 0 , 3 9 , 4 4 . 4 5 . 4
6 , 0 2 DE
3 1 5 0  DATA 4 9 . 4 E . C 5 , 4 6 , 4 9 . 5 2 , 4 5 . 0
3 , 0 3 5 7
3 1 6 0  DATA 4 1 1 . 5 5 . 4 0 , 5 4 , C 9 , 4 3 . 4 2 . 4
0 , 0 2 0 0
3 1 7 0  DATA 4 6 , 4 F , 4 E , 0 4 , 5 2 , 4 1 . 4 0 , 4
5 , 0 2 0 0
3180  DATA 4 F , 4 5 , 0 4 , 4 8 , 4 1 , 5 2 , 4 4 , 5
2 . 0 2 E 2
3 1 6 0  DATA 5 6 , 0 3 , 5 3 , 4 F , 4 6 , 5 4 , 5 2 , 5
6 , 0 3 0 0
3 2 0 0  DATA 0 3 , 5 3 , 5 0 , 5 2 , 4 9 . 5 4 , 0 A , 5
8 . 0 3 9 7
3 2 1 0  DATA 5 0 , 4 F , 0 3 . 5 9 . 5 0 , 4 F , D 3 , 4
3 , 0 3 8 0
3 2 2 0  DATA 4 F , I C . 4 0 , 4 9 , 4 4 , 0 5 , 5 3 . 4
3 , 0 2 CF
3 2 3 0  DATA 5 2 , D E , 4 F , 5 6 , 4 5 , 0 2 . 5 5 , 4
E , 0 3 7 F
3 2 4 0  DATA 4 4 , 4 5 , 1 3 2 , 5 3 . 4 5 , 4 C , 4 5 , 4
3 . 0 2 C7
3 2 5 0  DATA D 4 , 5 3 , 4 0 , 4 5 , 4 6 , 0 4 , 5 3 , 5
2 , 0 3 7 7
3 2 6 0  DATA 4 9 , 4 7 , 4 8 , 0 4 , 5 3 . 5 5 . 0 0 . 5
3 , 0 3 7 7
3270  DATA 4 4 , 4 F , 5 7 , C E , 0 0 , 5 1 , 1 3 , 0
3 . 0 2 E F
3280  DATA 1 3 , 9 C , 1 3 , 1 8 , 1 4 . 8 6 , 1 4 , 0
5 , 0 2 6 3
3290  DATA 1 4 , 1 2 , 1 5 , 8 0 , 1 5 , 2 F , 1 2 . 2
E . 0 1 4 C
3 3 0 0  DATA 1 3 , E 8 , 1 2 , 6 8 , 1 3 , 5 E , 1 2 , 6
7 , 0 2 5 F
3310  DATA 1 2 , 7 0 , 1 2 , 1 3 3 , 1 2 , 1 0 , 1 3 , 2
5 , 0 1 7 D
3320  DATA 1 3 , 0 0 , 1 5 , 0 1 , 1 6 , 1 6 , 1 6 . 2
5 , 0 1 6 6
3330  DATA 1 6 , 4 6 , 1 6 , 0 1 , 0 2 , 0 4 , 0 8 , /
0 , 0 0 9 1
3340  DATA 2 0 , 4 0 , 8 0 , 0 0 . 0 0 , 2 1 3 . 0 D , 5
0 , 0 1 7 0
3350 DATA O C, 7 8 , 0 0 , A0 , 0 0 , 0 8 , 0 C. F
0 . 0 3 0 0
3 3 6 0  DATA O C , 1 6 . 0 0 , 4 0 , 0 0 , 5 8 , 0 0 , 6
0 . 0 1 8 3
3 3 7 0  DATA 0 0 , 1 3 8 , 0 0 , E 0 , 0 0 , 0 8 , 0 E , 3
0 , 0 2 0 5
33E10 DATA 0 5 , 5 8 , 0 E , 8 0 , 0 E , A 8 , 0 E , 0
0 , 0 2 8 8
3 3 9 0  DATA 0 E . F 8 , 0 E . 2 0 , C F , 4 8 , 0 F , 7
0 , 0 2 0 0
3 4 0 0  DATA O F , 9 8 , 0 F , 0 0 , 0 F , 0 1 3 , 5 3 , 5
0 , 0 2 3 5
3 4 1 0  DATA 5 2 , 4 9 , 5 4 . 5 A , 2 0 . 4 3 , 4 F
•
4
0 . 0 2 4 8
3 4 2 0  DATA 4 0 . 4 1 , 4 5 , 4 4 , 5 3 , 2 0 , 2 6 , 2
0 , 0 1 0 9
3 4 3 0  DATA 4 6 , 4 5 , 5 9 . 5 7 , 4 F , 5 2 , 4 4 , 5
3 , 0 2 7 8
3440  DATA O D , A 3 , A 3 , A 3 . A 3 , A 3 , A 3 , A
3 , 0 4 8 2
3450  DATA A 3 , A 3 , A 3 , A 3 , A 3 , A 3 , A 3 , A
3 . 0 5 1 8
3 4 6 0  DATA A 3 , A 3 , A 3 . A 3 , A 3 , A 3 , A 3 , A
3 , 0 5 1 8
3 4 7 0  DATA A 3 . A 3 , A 3 , 0 0 . 0 0 , 1 C , D 5 , C
9 , 0 3 8 0
3 4 8 0  DATA 0 D , C A , C 9 , 5 0 , 5 2 , 4 6 , 5 4 , 5
A , 0 3 3 93480 DATA 20,1E,s6,4s,52,53,49,4
F , 0 2 1 6
3 5 0 0  DATA 4 E , 2 0 , 3 1 , 2 E , 3 0 . 3 8 . 2 0 , 1
F , 0 1 7 4
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3510 DATA 4 2 , 6 9 , 2 0 , 4 0 , 2 E , 5 2 , 2 0 , 4
5 , 0 1 E D
3520 DATA 5 6 , 4 5 , 5 2 , 4 5 , 4 E , 4 7 , 4 6 , 4
1 , 0 2 5 4
3530 DATA 4 0 , 1 C , C A , C 8 , 9 0 , 0 0 , 0 1 3 , 1
9 . 0 2 0 3
3540 DATA 5 4 , 0 0 , 6 0 , 6 2 , 6 1 , 6 3 , 6 4 , 6
6 , 0 2 A4
3650 DATA 6 S , 6 7 , 6 9 , 6 A , 6 8 . 6 8 , 6 , 2 , 6
E , 0 3 4 C
3560 DATA 6 ) 3 . 6 F , 7 0 , 7 2 , 7 1 , 7 3 . 7 4 , 7
5 , 0 3 9 C
3570  DATA 7 5 , 7 7 , 7 1 3 , 7 0 1 . 7 9 , 7 6 , 7 0 , 7
E , 0 3 C :
3E80 DATA 7 8 , 7 F , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 FC
3 5 9 0  DATA 0 0 , 0 0 . 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 0
3600 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 0
3610 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 0
3620 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 2 , 0
0 , 0 0 0 2
3630  DATA 0 2 , 0 0 , 0 4 , 0 0 , 0 4 , 0 0 , 0 6 , 0
0 , 0 0 1 0
3640  DATA 0 6 , 0 0 , 0 9 , 0 0 , 0 6 , 0 0 , 0 A . °
0 , 0 0 2 0
3 6 5 0  DATA O A,  00 ,  OC, 00 ,  O C. 0 0 ,  OE, 0
0 , 0 0 3 0
3660 DATA O E , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 E
3670 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 O
3660 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 . 0
0 , 0 0 0 0
3690 DATA 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 0 u
3 7 0 0  DATA 0 0 , 0 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2
0 , 0 0 0 0
3710  DATA 2 0 . 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2
0 , 0 1 0 0
3720  DATA 2 0 , 2 0 . 2 0 , 2 0 , 2 0 . 2 0 , 2 0 , 2
0 , 0 1 0 0
3730 DATA 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2
0 , 0 1 0 0
3 7 4 0  DATA 2 0 , 2 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0 , 0 0 4 0
37S0 DATA M O O ,  00,  00 ,  00 ,  FF
.
,  0 0 , 5
F, 0 1 5 E

PROGRAM: SPRITZ 77;777-EDITOR

le REM
20 REM •
30 RE14 •  S P I R T =  sPRrrt-ED1Rkt
40 M34 •  •
50 REM *  (FONT ADDRESS I N LIKES 10,20) •
6e REM •
70 REM
80 REM
90 XiLtd:RAMFONT DEC(1 1 3 0 0 ") : RO NTY  0,SC
ROLLING OFF
100 ADDRES3DECrF800;PC4.E 53.0:F4KE t t ,
AD/256,CLRAD.PEEK'.56)*256
110 TRAP 1160:C0LOR 0.2:COCCR 4.2:DOLO4 1 :
1.0
120 DEFINE 65.15,63.127,127,248.240.240,24

130 DEFINE 66,255,255.255.255,b0.2.3
140 DEFINE 6
7
.
2 4 0 , 2 5 2
.
2 5 4 . 2 5 4
.
3 1 . 1 5 . 1
5 . 1 7

150 O UI NE 68,240.240.240.240.240,240.242.
240
160 DEFI4T 69,15,15,15.15.15.15.15,75
172. DEFINE 7
0 , 2 4 0 . 2
4 0 , 2 4 0 .
2 4 8 , 1 2 7
,
1 2 7 . 5 3 .
1

5

180 DEFINE 71,0.0,0.0,255.255,255,255
:90 DEFINE 72.15,15.15.31.254.254,252,240
400 DEFINE 71. 8. 24. 62. 426. 62. 24. 8. 2
210 DEFINE 74.16.24,124.126,124.24.16,0
220 DEFINE 75.16,56.124.254.56,56,56.0
230 DEFINE 76.56,56,56,254,124,56.16,0
240 PRINT C 1 R S ( 2 7 ) ; " N ( D I 3 1 ) C 1
1
( 1 1 1 . . 1 1 1 1 1
1 1 3 1 1 1 1 i 4 i 1 i t i l l i i i i 1 l i t -
-250 PRINT " -  ( R E D ) T H E  SPRITZ SPRITE-
E D 1 7
1
0 R ( E
L K )

2643 PRINT " - ( M i i i l l i i i i i 1 H t i ) ) ( 1 . ( 1 1 1 i 1

I I I :  2
1
4 I
F
I
L
:
r
"
" m
O
W
N )
. ( !
1 ;
1 1
1 1
; I t
i i
1 1
: -
-

282 FOR L•0  TO 15:PRINT - -

290 FR:NT W
300 FCR T O  9  s ru.S,CI : fAR

2••4111 ( L E F T )  -  :17.wtt (LE
FT) 3 Z
r
7 ' ,
a  
( 1 -
a
-
7 )
-  
-
D
O
W
N
)  
r
E
r
n

1717) r • NEXT
310 MAP  1 , : 9 • 1 4 , " 4 . 1 !
-
' , L Y 2 1 4 4 ) = 7 "  
= 7 )

Ec7', ' , L . L
.
c • T )
-
Z C Z 8 N ) 0
.  
( E
X )  
7  
( E
O N
)  
a z
r i
-
,

( La m  ( LE M  -• I
320 t ,  ; P R I N T
330 RESTORE:FORL 1  TO 11:READ LSLPRINT 7A
B ( 2 4 ) ;
-
( B L K )
-
( L B L U
) " : L S ,
N E X T

3412 PRINT T A B ( 2 4 1 " - ( M i l i i i i m ! "
352 CHAR
INT
360 PRINT T A B ( 1 9 ) "
-
( G R N ) 0  
1  
:  
2 0 3

1K)
-370 PRINT T A B ( 1 9 ) "
-
( D O W N ) ( L E F T )
-
( D O W N ) ( L a

T )
-
(
G
R
N
) 4  
5  
6  
7
(
1
1
.
X
)
"

380 PRINT T A B ( 1 9 ) "
-
( D O W N )
( L E F T ) - 4 1 1 1 l 1 1 1
i i

t11111
1 1
1
" ;

390 CHAR 1,39_4•CHRS(27)+1'
- 1  
-400 FOP S•.0 TO 7 :X V •2 2 .
,
S  A N D  
3 ) * 5 : Y
% . * 1 9 - 3

*(S>3)
4110 MOVE S  TO XLWENABLI7 S,ENABLZ 3:DISA
BLE S
420 NEXT:St-0:M560.0
430 DEF FNO(D)40-Y%-1-(X% AND 8 )* 2
440 DIM Pt(7):FOR N..44 TO 7 : 1
2
t ( 7 - N ) - 2 1 N : N E X450 (2 % -6 1 6 3 4 6 4 :G W t
460 A-4,D+768-1-6%*32. )a-0-0
470 MOVE .5% TO 20.5:E4ABLE S t ENABLE St:DI
SABLE S t
480 Vt•96.1.3%*4:PCKE 3492,Vt:POKE 3493.Vt4.2
:POKE 3532.V264-1POKE 3531,W0-3
490 FOR Y.*0 TO 15:CHAR 1 , 1 , 5 4 - Y .
-
" I I F  Y > 7  T
HEN (3 %
,
4 7 % .
1 . 2

+
5
0
0  
P
O
K
E 
1
3
3
9
.
P
E
E
K
(
G
5
)
:
F
O
R 
X
.
.
.
0  
T
O 
I
t
:
I
F  
X
.
'
,

7 THEN POKE 1339,PEEK(G954
,
1)
510 I F  FEEK(A4Y+(X AND 8)*2.) AND Ft(!',  AND
7) THEN PRINT -
T V S )  
V O F F ) " ;
: E L S E  
P R I
N T

t20 NEXT X.Y:POKE 1339.0
¶ DONk.•3273+Y%*40.Xt:Pt-PEEK(Nt)
40POKE A , 4 3  OR r t  AND 128

750 00:Kt•PEEK(198):LOOP UNT7L KIY7.64
760 I F  Kt . 3  AND Nt '7  THEN P"474-1:F17417. 769
3ASC(MIDS("+-.".Mt.1)):GCTO 600
570 I F  K t
,
. . 5 7  
T i 7
4  .
9 3 2
: E L
S E  
L
7  
n
7
:
2
(  
7
7
E
N  
7

30:17,SF I F  TtP.14 THEN 830
58e I F  Kt-42 THEN 870:ELSE I F  1061.3 71
-
I E 1  9
90:ELSE I F  Kl i
,
•5 2  
T H E N  
1 1 3 0

59e I F  K t
,
• 1 0  
T H E
N  
G O
S U
B  
6 4
0 1
0 0
T 0  
5 3
2 :
E L
2 E

IF Kt.•12. THEN 012618 660:071
0 5 3 060e I F  M*P
,
1 
T H E N  
G O S
U B  
6 4
0 7
L S
E  
I
F  
M
4
9
2  
T
H

EN GOSUB 660:ELSE POKE Nt.P%
610 X%.03.0-(K15-48 AND X t>0 ) - (0 ^5 1  AND
5)620 rt-ro(13.41 A)n
5)
630 W1
1
0  
5 3 0

640 POKE Nt.160:POKE FNO(0),7EEK(FNO(0)) 0
R M r s  AND 7)
650 RETURN
660 POKE A, 32:PO 11 FNO(0PEEK(FNO3))AND

2 5 5 -P t(M AND 7)
670 RET0RN
530 POKE 1339.0:FOR 1.•5 TO 20;GAIR

-
:
N
E
X
T

690 POKE Ot,OTOKE Tt+1.2:POKE 0%+2.2:POKE
0%4.3,0

700 FOR L4 (  TO A+31:POKE L.O:NEXT
710 MOVE S t  TD 22+(St AND 3 )* 5 . 19 -3 * (S t)3 )
:ENABLE S t  :ENABLE St.DISABLE S t
7
2
0  
M
O
V
E 
S
4
5  
T
O 
2
0
,
5
:
E
4
A
B
L
E 
S
t  
:
E
N
A
B
L
E 
S
t
.
C
1

SABLE St:OU10 530
730 DO:GET KS:LOOP WHILE KS
740 POKE 2021,15:POKE 2022,5:POKE 2023,25:
POKE 2024,38:5CNOIR

750 00:PRINT "(HOME)OOLCUR (1 -16 )  (DO N) ;CHRS(27);:INPUT CMLOOP UNTIL CV%>0 AND
C M 1 7
760 DO:PRINT "(HOMEHDOWN)(DOWN)(DOWN)(DOW
tOL1IMINANCE(0-7 ) (DOWN)7.CHRS (27); ;INPUT L
WLOOP UNTIL LV t
. .
. -1  A N D  
L W 8

770 CVt4.0r16.0-CW-1:P0+11 O t - ( W
,
7 ) - 2 * ( Y t .
,
.

7).CV%
790 MOVE s% Tr  22-1-(St AND 3 ) * t , 1 9 -3 * (S t :
,
3 )
:ENABLE S t  :ENABLE St:DISABLE S t
790 MOVE Sgg. TO 20,5:ENABLE St:ENABLE 0 1 2 7
SABLE S t
900 FOR A N D  8) TD t•(Y%  AND
OR X....1*-(X% AND 8) TO 1+(X% AND 8 ) . 7
312 POKE 2048.-L*40-t1,0A:NEXT X,L
820 RESTORE:FOR I .
,
•5  T O  
1 5 : R E A
D  
1 C I P
P .  
1 ,
2

5.L.LS,NEXT:(JJ10 550
830 DO:GET KS:LOOP WHILE KS
No., POKE 2021.15,POKE 2 0 2 P O K E  2023.25.
POKE 2024,38:SONCLR

85e DO,PRINT -
( H O M E ) S
P R I T E  
( 0 - 7
)  
( D O
W N ) :
CHRS(27);;INUT 
8 % , L c o f  
u N T I
L  
S I P
• 1  
A
N
D  
8

360 T O R E  FOR L-5  TO 15;READ IS:CHAR 1 . 2
5,L,LS:NEXT:G1TO 450
870 Dormr Ks,Locp WHILE XS
8ee POKE 2021.15POKE 2022.5:PO111 2023.25.
POKE 2224.38:SCNCLR
890 PRINT "(HOME)/APE OR DISK? (DOWN).:'
70:GET KS:LOOP 'iNTIL
700 I F  "r:S..."7.."THEN DIP*1:PRINT7AFE":EL2E D%

910 PRINT "(HCNE) (DOWNI(DCWNI(OCWN)(D77
:LE-NAME ( 1 0 ) ( 1 1 O W N ) :
,
" ; C H R S ( 2 7 ) ; I I N P U T  
7 :

720 N s-L Er rs (Fl . :8 )4
,
- .1 1
-
w r ;m:N T

930 POKE 171.PEEK(25):POKE 175,MMX(2t:;PO
XE 1 7 6 . MX (2 7 )
940 POKE 173.25t:PO11 174.Dt:POKE 2034.2:S
YS 615e7
?50 NIP*LEFTS(FS.10)4".SPRI"
960 POKE 171,PEEN(25):POKE I75.PEEK(26);POXE 1 7
-
6 , F
a x (
2 7 1

970 POKE 173.255POKE 174.D%:POKE 2034,0L5
'ES 61507
980 CLR:GOTO l ee
790 DO:GET KS:LOOP WHILE KS
1000 POKE 2021,151P2*KE 2022,5POKE 2023.25
:POKE 2024.38:SCNCLR
1210 PRINT " ( H ) T A P E  OR DI S C (DOWN))
:DO:GET KS:LOOP UNTIL KS
,  -
7 " O R  
K S . • " D "

1020 I F  T H E N  0%.•1:PRINT -
T A F F
-
- E L S E

0
1
1
8
:
P
R
I
N
T  
-
D
I
S
K
-

1230 PRINT . .
( H O M E )
( D O W N )
( D O W N )
( D O W N )
( D O W N )

FILE-NAME (10)(DOWN)>",C1RIP-77); ; ;W: r FS
1040 NP •LE FI S (FS , 1 0 )+“ . P O NI
-
• :7 RI N7
1050 POKE 171,PEEK(25).FOKE 1
-
5 , I T E K ( 2 6 . . ?
ONE 775.PEEKY77)
1060 POKE 174,Ft:POKE 208.2:PO11 229. A7,
7
251070 POKE 2034.208:PO411 2015.0:POKE 223f.A
D/25644:SYS 61844
1080 NtwLEFT5(FS.10)4.".SPRT
1090 POKE 171.PEEK(25);POKE 175.PEEK(26).P
OKE 176.PEEK(27)
1100 POKE 174.DCP2*11 208,243:PC111 209,23
1110 POKE 2034,208:PO11 2235.51:PO11 2236.
24,5YS 61844
1120 RESTORE.FOR L-5  TO I t.READ LS,CHAR I .
25.L.LS:NEXT.G7JTO 550
1130 RESET:PRINT 2H81(27); "M(EK)SFRITI -ED
I MP  EXITED"
1140 PRINT "(DOWN)(0) COPYRIGHT 1989 112 E
VERINGHAN"
1150 DO,GE7 KS:LOOP WHILE KS:END
1160 ME T:P R/ NT (7144(27:,"N(BLX)r ;ER21IE

R), " ERROR I N  LINE";1170 GCTO 1140
1180 DATA ' ( L J  L  -  MOVE " , " A / Z
ON/OFF"
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1150 DATA " F l - C R A W " , " F 2
-  E RAS E

1200  DATA "F3 -  O VER ", "CLE A
R -  CLE AR
1210  DATA "C -  CO LO UR". "F

-  E D I T
12E0 DATA "L -  LO AO " ,

-
E

-  S AV E
1230 DATA "E5C -  E X I TT

10 REM
20 RE M °  •
30 RE M *  S P R I T Z  DEMONSTRATION •
40 RE M *  •
50  REM
60 REM
70 POKE 5 5 , 0 ; P O K E  5 6 , 2 4 8 : C L R ; T R A
P 4 7 0
BO RESET;RAMFO NT S F8 0 0 :FO NTCO RY
0:FOREGROUND 1 6 0
90 COLOR 0 , 1 , 0 : C O L O R  4 , 1 , 0 : C O L O R

1 , 2
100 P R I N T  C H R S ( 2 7 ) " N i r ;
110 D E FI N E  3 6 , 7 , 3 1 , 6 3 , 1 1 5 , 5 7 , 2 3 7
, 2 4 3 , 2 5 5
120 DE FI NE  5 7 , 2 5 4 , 2 5 5 , 2 5 5 , 1 2 4 , 1 2
3 , 6 3 , 3 1 , 7
130 D E FI N E  9 5 , 2 2 4 , 2 4 8 , 2 5 2 . 2 0 6 , 1 3
4 , 1 8 3 , 2 0 7 , 2 5 5
140 D E FI N E  9 9 . 1 2 7 , 2 5 5 , 2 5 5 . 6 2 , 2 2 2
. 2 5 2 , 2 4 8 , 2 2 4
150 DE FI NE  1 0 0 , 7 , 3 1 , 6 3 , 1 1 5 , 9 7 , 2 2

9 , 2 4 3 , 2 5 5
160 D E FI N E  1 0 1 , 2 5 4 , 2 5 5 , 2 4 0 , 1 2 1 , 1
2 0 , 6 0 , 3 1 , 7
170 D E FI N E  1 0 2 , 2 2 4 . 2 4 8 , 2 5 2 , 2 0 6 . 1
3 4 , 1 6 7 , 2 0 7 , 2 5 5
150 D E FI N E  1 0 3 , 1 2 7 , 2 5 5 . 1 5 , 1 5 8 , 3 0
. 6 0 , 2 4 8 , 2 2 4
150 DE FI NE  1 0 4 , 0 , 0 , 0 , 2 4 , 2 4 , 0 , 0 . 0
200  D E FI N E  1 0 5 , 1 2 6 . 2 5 5 , 1 9 5 , 1 9 5 . 1
5 5 , 1 3 5 , 1 5 5 , 1 9 5
210  D E FI N E  1 0 6 , 1 5 5 , 1 9 5 , 1 9 5 , 1 5 5 , 1
9 5 , 1 9 5 , 2 5 5 , 1 2 6
2 2 0  D E FI N E  1 0 7 , 2 5 5 . 0 , 0 , 0 , 0 , 0 , 0 , 0
230  D E FI N E  1 0 8 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 5
2 4 0  FO R 6 = 0  TO  7 : I F  S  AND 1  THE N

P '. 96 :E LS E  P 1 0 0
2 5 0  RE AD O , S R P I TE  S , P , P 4 - 2 , P + 1 , P .
3
,
C
,
6
.
C
.
4
,
C
,
4
,
C
,
6

2 6 0  NE X T S
2 7 0  DATA 3 , 1 5 . 8 , 6 , 1 2 , 5 , 9 , 2
2 8 0  P R I N T T A 5 ( 6 ) " 1 T H E  C F R
I T Z  e aSPRI TE  SYSTEM DEMO"
250  P R I N T "  M MWRITTEN JANUARY 1 9 8
9 B Y  M . R  EVERI NG HAM"
300 P R I N T " M  k ( W I T H  A  L I T T L E  ME L
P FRO M J . S  B A C H ! ) "
310  P R I N T
—
L O I N
I
- 
1
- 
P
- 
I
- 
I
- 
t
- 
1
- 
I
- 
I
- 
l
-

320  FO R T O  7
330  CHA R 1 , 1 4
-
5 2 , 8 . 5
,
8 . " a  
1 H  
7 m

PRINT ENHANCER Plus/4 disk  E 1 9 . 9 9
Pius/4 desktop publishing: Proport ionally  spaced, high quality  printouts,
OrOm BASIC, 3
,
-1 a n d  
s c r i p t
/ p l u s  
S u p
p l i
e d  
w i
t h  
1
5  
f
o
n
t
s  
a
n
d  
f
o
n
t  
d
e
s i
g
n
e
r

program. MPS 801/903, VIC 1525.
RS232 INTERFACE 64, 128 or Plus/4*  E34.99
Measuring on ly  12x69x57mm, the smalles t and neatest unit  available.
Conforms to Commodore 1011A user-port  s tandard Compat ib le  wit h
BASIC, Easyscript, Superscript, Superbase, Min i Offi ce, Script Plus etc.
Connect to RS232 printers , modems  and Whet  devices, Supplied wit h
1 metre of cable (add 75p extra metre') terminated with a male (female')
25-way D-connector, or a custom cable made to your requirements O u r
after sales service for unusual printers  guarantees t o  get  y ou up  and
running. Supplied with a  terminal emulator program, fi le transfer and
other utilit ies on lapo/dIsk•
IBM PC File Transfer Utility  E 9 . 9 9
Captures text o r binary  fi les v ia the COMI RS232 port.  Supplied on a
360k IBM format 57. " disk S imple instructions prov ided by on-line help
VIEWDATA TERMINAL 64 or Plus/4 ....C14.99
Access Presto!, Micronel, CityService etc Works  with any user-port RS232
interface a n d  1200/75 modem.
CENTRONICS CABLE 64, 128  E 1 8 . 9 9
Use with Easyscript, Superscript etc Driv er for BASIC on disk or tape,*
6502 ASSEMBLER 64 or Plus/4* tape/disk E12.99
A sophis t icated two-pas s  symbolic  assembler and  tex t  ed it or wh ic h
supports tape and disk  fi ling. The assembler, editor, source and objec t
code may all be resident in memory  simutaneously, fac ilitating rapid and
interactive code development Very  fast edit/Assembler/test cycles
Z80 EMULATOR/ASSEMBLER 64 disk £12.99
A unique integrated Z80 development package. The emulator compiles
Z80 source code into optimised 6502 which runs on the 64 at about one
sixth the speed of  a 2MHz  Z80 Th e  cross-assembler generates hex or
binary Z80 object fi les. The disk contains a powerful editor and example
programs
Please specity• options. Send cheque/PO. or order by access.
Prices include VAT and P&P_ Overseas orders add E2.50.
Allow up to 1 week for delivery.

YORK ELECTRONIC RESEARCH
The Paddocks, Jockey Lane, Huntington,  York. Y03 9NE.

Tel (0904) 610722

k l = r i

LIS T IN G S

340 FO R f‘ i 2 . 1 . S"2 TO  3 7 - 5 2  S TE P  4
350  P R I N T  "m, , ; a . EJ rn  m i n o r
;360  P R I N T  " i i  e t  ;
370  NE X T N : P R I N T  ":4 V  T "
3EC NE X T S
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350 P R L i
-;
400  FO R 5 - 0  TO  7 : I F  5  A ND 1  THE N

D ( S ) - 0 , E L S E  0 % ( 5 ) - 1
410  MODE S , S E LE CT: MO UE  5  TO  2 0 . 8
. S . 2 : E NA B L E  S
420  NE X T S I V O L 8
430 RE AD S % : I F  S "
.
. . 0  T H E N  
R E S T O R
E

490:RE AD
440  SOUND 1 , 5 % , 6 ; F O R  5 - 0  TO  7
450 S H I F T  S , T E ( S ) : I F  C O L L I D E ( 5 ) T
HEN D ( S ) - 1 - O ( 5 )
460  NE X T S :G O TO  4 3 0
470  RE S E T:P RI NTCHRS (2 7 )"NN?"E RRS
( E R ) "  ERROR I N  L I N E " E L
480  E ND
490 DA TA  6 4 3 . 6 8 5 , 7 0 4 . 7 3 9 , 7 7 0 , 7 E 1 4
, 6 2 0 , 7 5 4 , 7 7 0 , 7 3 9 , 7 0 4 , 6 8 5 , 7 0 4 , 7 0 4
, 7 7 0 . 7 7 0 . 8 3 4 , 8 3 4
5 0 0  DATA 7 3 9 , 7 3 9 , 8 2 2 , 8 2 2 . 8 5 4 . 5 5 4
, 8 3 4 , 9 5 4 , 5 6 4 , 8 8 1 , 8 9 7 , 9 0 4 , 8 2 2 , 9 0 4
, 8 9 7 , 8 8 1 , 8 6 4 , 8 5 4
510 DATA 8 6 4 , 8 3 4 , 1 5 5 4 , 8 6 4 , 8 8 1 , 8 5 7
, 7 8 4 , 8 5 7 , 5 8 1 , 5 6 4 , 8 5 4 , 8 3 4 , 8 5 4 , 8 1 0
. 5 3 4 , 8 5 4 . 8 6 4 , 8 8 1
520  DA TA  7 7 0 , 8 0 1 , 0 5 4 , 0 5 4 , 8 3 4 , 8 1 0
, 5 3 4 , 8 5 4 , 8 6 4 , 8 3 4 , 8 5 4 , 8 6 4 , 7 3 9 , 7 3 9
. 7 3 9 , 7 3 5 , 7 3 9 , 7 3 9
530  DATA 8 1 0 , 8 3 4 , 8 5 4 , 8 1 0 , 5 3 4 , 8 5 4
, 7 0 4 . 7 0 4 , 7 0 4 , 7 0 4 , 7 8 4 . 7 8 4 , 7 8 4 , 7 8 4
, 7 7 0 . 7 7 0 , 7 3 5 , 7 3 9
5 4 0  DA TA  8 1 0 . 7 0 4 , 7 7 0 , 7 3 9 , 7 0 4 , 8 8 5

7 0 4 , 7 3 0 , 7 7 0 , 7 3 9 . 7 7 0 . 7 3 9 . 7 7 0 . 7 3 9
: 7 0 4 , 7 3 8 . 7 0 4 . 7 0 4

5 5 0  DA TA  7 0 4 , 7 0 4 . 7 0 4 , 7 0 4 , 7 0 4 , 7 0 9
, 0

WIN WITH
COURSEMASTER

THE COMPUTER HORSERACING
PROGRAMME

*  RATES ANY RACE IN SECONDS - ANY DAILY NEWSPAPER IS ALL
YOU NEED

*  NEVER Out of date - Both N. Hunt  and Flat - Fast dale entry
*  AMAZING ACCURACY!! - Now you CAN BEAT THE BOOKIES'
,*  Works on the s imple princ ilpe that FAST HORSES BEAT SLOW

ONES!!
*  Clearly  identifi es best selection in every race plus these AMAZING

Features:-
*  First, Second and Thrld choice shown for forecasts and Tricasts etc.

Recommends most suitable type of bet.
*  Ac tually  works out your WINNINGS on most popular bets inc luding

SINGLES and DOUBLES, win and each way, PATENTS. YANKEES,
CANADIANS, HEINZ etc. Good EACH WAY and LONG ODDS bets
clearly shown

*  Will PRINT out your BETTING SLIP for you
*  Maintains  a BANK ACCOUNT - BET Like PROFESSIONALS Do
, Records all your bets in any number of accounts Keep a complete

record of your betting or compare COURSEMASTER against your
favourite tipster.

*  PLUS!! - THE AMAZING COURSEMASTER SYSTEM. This superb
betting system is inc luded in the programme A  system which
regularly  produces huge wins from small stakes. Try  it! Can pay for
itself many times over on the fi rst day!

*  Supplied witth 20 page BETTING GUIDE and MANUAL
FREE HOT TIP OF THE MONTH SENT TO EVERY PURCHASER

Supplied on TAPE at E.14.95 fort- S u p p l i e d  on DISC at £16.95 tor -
All Spectrums, Commodore 64/ A l l  Spectrums, Commodore 64/
128, Amstrad CPC's, BBC & 1 2 8 ,  Amstrad CPC's, Amstrad
Electron Also Available for P C W ' s ,  BBC & Electron. IBM/PC
Sinc lair OL on Microdrive at c o m p a t i b l e s ,  All Amstrad PC's
£15.95. e t c .

Please state machine and disc size

INTRASET LTD. (DEPT VC), FREEPOST (No Stamp
needed) 6 Gilderdale Close, Gorse Covert, Birchwood,
Warrington, Cheshire, WA3 2BR. Or large SAE for
further details.



Contributions

1
7

our Commodore is always on the
look out for  new programs, hints and
tips, articles and even regular series. In
fact i f  you have something that you
think could be of usc to other Commo-
dore owners we want to hear about it.

So if  you have got something which
you th ink  we may  be interested in.
How do you go about submitting it to
us?

Below you will fi nd a list of  guide-
lines that will help us to deal with any
item that you send in to us. We don't
expect everybody t o  b e  t h e  nex t
William Shakespeare but  i f  you d o
follow these simple rules then it  w ill
MUMe our job a lot easier.

1) I I  possible all mater ial sent to the
magazine should be typed or  pr inted
out on a computer printer.

2) All text should be double spaced i.e.
there should be a blank line between
each line of text. You should also leave
a mar g in  o f  about  1 0  characters
around the text.

3) On the very fi rst page you should
put the following:

Name of  the article
Machine that it  is for
Any extras required -  disk, printer
etc.
Your name
Your address
Your telephone number

4) The top of every page should have
the following information on it:

Abbreviation of  the article title
Your name
The page number

READERS S U B MIS S IO N S

So you own a Commodore? So you've
written some programs? So why haven't you

sent them to us?

For ex ample.  s uppos e y o u  h a d
submitted an article on C64 interrupts.
You should pu t  something lik e the
following at the head of  the page:

Inter rupts /ISmith/1

5) Please make sure that you do not
make any additional marks on your
text especially underlining.

6) Try  a n d  w r i te  i n  c lear  concise
English, it does not have to be a work
of literature built  must be comprehen-
sible.

7) O n the bottom o f  each page you
should put the word MO RE i f  there
are more pages to the article or ENDS
if it is  the last page.

8) I f  possible, enclose a lis ting o f  all
programs.

9) Under  , no circumstances us e a
staple to hold the pages together. Use a
paperclip instead.

10) Programs should be included on
either disk or tape. Make sure that you
SAVE two copies of every program so
that we have a better chance of loading
them i f  problems occur.

11) Programs under 10 lines can be
included in the text. I f  your program is
longer than this  you must enclose a
disk or  cassette.

12) I f  your article needs any artwork
then supply clear examples of what is
needed. We don't expect you to be an
artist but we do need to see what is
required.
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13) Photographs, i f  necessary, must
be either  black and white pr ints  o r
colour slides, We can take shots our-
selves so don't worry  about this  too
much.

14) Submissions o f  any  length are
welcome. I f  you have a five line routine
that y ou  th ink  may  be  o f  use t o
someone else we welcome i t  jus t as
much as a full blown six part series.

15) Payment varies quite a lot and de-
pends on quite a number o f  factors,
such a s  c omplex ity  o f  pr ogr am,
presentation o f  program, number o f
magazine pages i t  takes up etc. Pay-
ment is  generally between £10.00 and
E800.00.

16) A l l  payments are made in  the
month that the magazine containing
your article has appeared in print.

17) I f  we do fi nd your submission
suitable for  inclusion in the magazine
we will write to you giving the terms of
publication, the rate of  payment and
an agreement form. Prompt return of
this for m w i l l  a llow us  to  use your
program as soon as possible.

18) I f  you want the program return-
ing to you, should we find it unsuitable
for public at ion,  t h e n  y o u  s hould
enclose a  s tamped s e l f  addressed
envelope.

19) The last and most important point
to make is 'get writing*, we are waiting
for your articles.



first came across the original (and presumably, in view
of this title, unreal Ghostbusters) game years ago at
a computer show I  was helping ou t wi th. Those

wonderful people on the Activision stand played the theme
music from the film non-stop for four days. That, coupled
with an unbelievable amount o f  hype and a  mediocre
product. left my feelings fo r  the original game a t best
lukewarm.

Now years later, with the television programme currently
proving extremely popular, I was interested to see whether
the sequel was going to prove to be a major improvement
on its predecessor. Sadly, the game is little more than a
glorified shoot-ern-up. You must wander round trying to
clear an area of assorted ghosties. ghoulies and things that
go bump in the night. A t the end of the levels (there are
ten in all), you have to dispose of a bigger, butcher badd
who, upon going to that great haunted house in the sky,
lets slip a  key allowing you access to  the next stage o f
the game.

You can destroy the creatures either by shooting them.
or zapping them with your proton beam. This latter method

M E S  R E V I E W
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has the advantage that the ghosts can then be stored in
your backpack for a points bonus when you complete the
level. The disadvantage, though, is that this weapon only
has a limited amount o f energy, whereas your gun has a
limitless supply of bullets.

The energy for your proton beam can be topped up
as one o f a number o f bonuses that can be collected on
your travels. You can also increase your fire power, provide
yourself with a  protective shield o r  enlist the services o f
your friendly neighbourhood slimer. This little critter dances
round your head destroying anything he touches, also
offering a form of increased protection.



Picking up bonuses is simply a matter of finding and
then walking over them. Some are hidden under oil drums,
some carried by ghosts. The most useful ones though are
behind barriers o f spiky things (the graphics aren't clear
enough to determine what exactly) that rise and fall out
of the ground. Contact with these spikes is fatal, so you
have to time your run into the protective ring precisely.

The graphics and sprites are very chunky, and even
though there i s  a  large variety o f  ghosts, my  overall
impression was that the whole thing looked very dated.
Scrolling was reasonably smooth, although there was a fair

ere is something of a rarity a  text-only adventure!
At a  time when even the mighty Infocom have
reluctantly been forced to include graphics in their

games, it's nice to  find someone who ,still believes that a
picture is not necessarily worth a thousand words, and that
the powers of imagination still count for something.

The wizard Kedrigern has invented a  system o f time
share travel. Rather than wasting away when you're old,
you can trade some of that time for a decent holiday now.
Unfortunately, the vagaries o f the system mean that you
can't use up your own years, but somebody else's. Rut i f,
while using their time, you let them use up yours. an amicable

h w i d e  h e a t h e r y  r i d e  p l u n g e s  t h r o u g h  t h e
t r e e s ,  l e a d i n g  d o w n  t o  a n  i r r e g u l a r
c l e a r i n g ;  i n  t h e  C l e a r i n g  S o m e t h i n 9

)o r n a g e  g l i S t e n s  w e t l y .) ) 1 )
Y ou a r e  s t a n d i n g  o n  t h e  s t a i n e d  p i l l a r .
T h i s  i s  a  s l i p p e r y ,  P r e c a r i o u s  p e r c h .
T h e r e  i s  a  h o l l o w  f u l l  o f  w a t e r  i n  t h e
t o p ,  l i n e d  w i t h  t h i c k  s p o n g y  p u r p l e
L i c h e n ;  a n  e a g l e  f e a t h e r  fl o a t s  o n  t h e
i n k y  w a t e r .  T h e  f e a t h e r  i s  a  l u s t r o u s
g o l d e n - b r o w n  a n d  g l o w s  w i t h  m o r e  t h a n  a
h i n t  o f  s u p p r e s s e d  m a g i c .
A h a i r l i n e  c r a c k  r u n s  u p  o n e  s i d e  O f  t h e
P i l l a r ,  a c r o s s  t h e  t o p ,  a n d  d o w n  t h e
O t h e r  s i d e .  I f  y o u  p u t  y o u r  e a r  r e a l l y
c l o s e  t o  t h e  s i d e  o f  t h e  P i l l a r
,  c /
"
.

e n o u g h  t o  f e e l  i t s  c o l d n e s s .  P e r h a p s  i t
w o u l d  b e  j u s t  i m a g i n a t i o n  b u t  y o u  p t i g h t
h e a r  a  v e r y  s l i g h t  g r a t i n g  n o i s e .s
i
o

c a n  s e e  a n  e a g l e  f e a t h e r .
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amount o f screen flickering. The Ghosibusters theme tune
has been tarted up to  include a few new sound effects,
but I must confess to preferring the original.

Like the original, The Real Ghosibusters is lacklustre_
There's nothing here to make you sit up and take notice.
It might be worth a second look i f  you are a fan o f the
series, but overall. I  can't imagine myself rushing back to
have another go.
Title: The Real Ghosibusters Supplier: Activision Price:
(
.
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settlement can be reached and everybody ends up with what
they want.

That, at least, is the theory. Rut Kedrigern refused to
license his invention, and made himself many enemies who
wanted a share o f the action. Now he has a problem, as
somebody has managed to penetrate the system and steal
some time from the customers so that they are returning
old, withered, even dead.

In an attempt to sort out the problem and save himself
from financial ruin, the wizard sent his assistant Jocasta
to investigate, but she has now disappeared and so i t is
up to you h e r  twin -  to see i f you can sort things out.

The game loads in two sections, and there is plenty
for you to get your teeth into. Location descriptions are
both long and atmospheric, and you'l l  have to  read
everything very carefully in order to glean the appropriate
clues. There is a nice touch o f whimsical humour running
through the story too. The problems and puzzles, together
with the  storyline, show a  considerable amount o f
imagination and invention in what has all too often been
reduced to a hackneyed art form. The parser is perfectly
adequate, and I  found no problems with the vocabulary
either.

Time Thief is on disk only and at only five pounds,
represents excellent value for money. The game is only
available through mail order, address below.

Touchline:
Title: Time Thief Supplier: Rig Sky Software, 35 Old
Evanton Road, Dingwall, Rossshire 11
1
15  9 R B .  P r i c e :  
£ 5 . 0 0

(disk).
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market some four years ago the
Amiga has gone from strength

to strength. Today it is one of the most
powerful and versatile home compu-
ters available. And yet, recently it has
actually gone down in price. So, the
band o f Amiga owners is growing all
the time.

I always maintain that a computer
is as good as what you make o f i t.
This is especially true for computers.
Nobody has any queries about what
to do with a television set or a video
recorder or a hi-fi. Once you've bought
it, you just get i t out of its box, plug
it in, press the ON- button, and Bob's-
Your-U ncle.

Computers are very different from
that. When you start a  computer i t
does very little at first. Al l  you've got
is a clever box of electronic bits and
pieces.

This is true even for a machine as
powerful as the Amiga. Its real might
is hidden underneath the surface, only
unleashed by good software and by
your own enthusiasm to get to know
the machine and make use of its inert
capabilities.

Sure, when you  switch o n  the
Amiga, the first thing you are greeted
by is Workbench. And that's a whole
lot more then what you get from most
other computers at start-up, especially
the 8-bit machines we all grew up with,
like the Commodore 64, the Sinclair
Spectrum a n d  t h e  A c o r n  B B C
machines, I don't know if some of you
still remember the ancient days o f
computers when all you were greeted
with at start-up was a flashing cursor
of some kind.

Amazing how far things have come
since!

But, Workbench too is merely an
environment in which to make things
happen on the Amiga. It's not the main
event itself.

Workbench is basically an appli-
cations program that allows you to run
other programs and d o  some disk
operations, like disk copy, disk for-
matting and so on. Al l  the facilities
of Workbench are made possible by
an important pa r t o f  the Amiga
operating system, called Intuition.

Whenever you resize a  window,
pull down a menu, click the gadget
on the left hand side of a window which
makes the window vanish, it's Intui-



lion, not Workbench, that makes it all
happen.

Intuition is a programmer's delight
because i t  puts all the sophisticated
facilities o f  the Amiga right a t his
fingertips. The programmer does not
have to draw lines to form the borders
of a  window, nor does he have to
construct pull-down menus or compli-
cated gadgets. Intuition does it all for
him, and  in forms h i m whenever
something rea l l y  importan t has
happened.

When you first try to find out more
about the Amiga, and especially how
to program i t, the task seems quite
daunting. This isn't helped b y  the
literature which is supposed to  help
you, like the massive Amiga manuals
published by Addison Wesley. You
wonder what kind of computer genius
it takes to understand the workings of
the Amiga, let alone, to  be able to
program it.

But once you've overcome th is
initial barrier and get some insight into
the Amiga, you'l l  discover to  your
surprise that the Amiga is in fact one
of the easiest machines to program!

Yes, that's true! Never mind, i f you
program in Basic or in C or even in
machine code, the Amiga puts all its
capabilities more easily at the disposal
of the programmer than any other
machine! Before you know i t, your
program will have windows and pull-
down menus, gadgets and requesters
and w i l l  run  comfortably i n  the
multitasking environment o f  the
Amiga together with other programs.

To help you  o n  you r way t o
discovering the workings of the Amiga
and how to unleash its power for your
own purposes and desires, Yo u r
Commodore i s  starting th i s new
monthly column.

My main aim in this column is to
discuss a l l  aspects o f  Amiga com-
puting with special emphasis on pro-
gramming the Amiga.

For this I'd like to hear from you!
What are your main interests in Amiga
computing? What persuaded you to
buy an Amiga in the first place? What
do you find most difficult and con-
fusing about the Amiga?

In short, send me your opinions,
your queries, your suggestions.

But let's start the ball rolling by
having a closer look at Workbench 1.3
which most of you will have by now.

AMIG A

If you compare Workbench 1.3
with i ts predecessor Workbench 1.2
there seems very little difference. The
main advantage with Workbench 1.3
is that i t runs a bit quicker because of
new facilities like fast text and fast
filing.

You are also able to rename the
Ram disk, something you couldn't do
on Workbench 1.2 because there was
a bug.

The main advantage with Work-
bench 1.3 does not lie with Workbench
at all, but with CL1. The new shell
window makes the real difference to
Workbench 1.2.

As far as commands are concerned
Shell is very much like CLI, except
for tw o  new commands. I ts  main
advantage lies in the vastly improved
editing facilities, which has to be a big
improvement, because the old CL1
didn't have any editing facilities at all
- except backspace.

Shell acts more like a screen editor
than a line editor. Unlike the CL1 it's
got a history. That is, you can use the
cursor up and down keys to  recall
commands you have typed in before.
This makes it possible to edit a wrong
command you've given instead o f
having to type i t all in from scratch
again.

You can also use cursor left and
right to correct anything you've typed
in wrongly or add something you've
forgotten.

Then the Shell has got two new
commands which are extremely useful:
Alias and Resident.

Alias allows you to  design your
own commands. For example, I have
made up for my purposes some aliases
to give me the directory o f the disk
in drive 0 and I .  "d0" gives me the
directory of the disk in drive 0, while
"d 1" gives me the directory of the disk
in drive I. Furthermore, "d2" gives me
the directory of the disk in drive 1 with
option i, while "d3" gives me the same
for drive I.

With the Alias command you can
use square bracket s to  signi fy a
filename or variable which can then
be given together with the Alias. For
example:

alias dO dir df0:11

gives you, i f used by itself, a printout

YOUR COMMODORE july 1989
77

of the directory in drive 0 (which is
of course the inbuilt drive), if you enter
"do MyDirectory" you get a printout
of "MyDirectory" on the disk in drive
O.

The other new command the Shell
has is Resident.

This makes a  command behave
works as i f  you had copied a  CL1
command into the RAM disk so that
it executed quicker and without the
Workbench disk in the drive.

Resident also works for programs
But there is the restriction that resident
only works for CL I commands and
programs that are re-entrant and re-
executable, meaning programs that
can be used by several processes at the
same time in the Amiga multitasking
environment. This is not as restrictive
as i t seems since most programs can
be made resident quite happily with
the "resident pure" option, even i f at
first i t refuses to make that program
resident. Al l  you have to do is exper-
iment a bit with the program to make
sure that the machine won't play up.

Finally, the Shell has a  startup
script, called "Shell-startup". You can
find i t  i n  the  s-directory o f  the
Workbench disk.

In the Shell startup script you can
enter all your favourite aliases so that
they will be automatically initialized
every time you  start a  new shell
process.

This seems to me to  be the main
advantage w i th  Workbench 1 .3 .
Workbench 1.3 has a  much larger
startup-sequence than Workbench 1.2
and even uses a  sub-script, called
Startup11. Al l  this enables you to set
up your own Amiga work environment
as it suits you.

To finish off, let me know about
any good scripts you've written lately.

.info

Send your queries, hints and general
Amiga comments to:

Amiga Workbench
Your Commodore
Argus House
Boundary Way
Hemel Hempstead
11 ens
HP2 7ST



The Disk

I f  you think that one of our programs looks very interesting, hut you can't
afford the time to type it in, then our software service will help you out
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keyboard having just finished a marathon typing session
entering one o f  the superb programs from You r

Commodore. Your fingers reach for the keyboard and press
the letters R, U and N. You press RETURN, sit back and
nothing happens.

Everyone has probably faced this problem. When it does
happen it's a matter of spending hours searching through
the program for any typing mistakes. No matter how long
you look or how many people help you, you can usually
guarantee that at least one little but slips through unnoticed.

The Your Commodore Software Service makes available
all of the programs from each issue on both cassette and
disk at a  price o f E6.00 for disk and .E4.00 for cassette.
None o f the documentation for the programs is supplied
with the software since i t is all available in the relevant
magazine. Should you not have the magazine then back
issues are available from the following address:

1NFONET LTD, 5 River Park Estate; Berkahmsted, Herts,
HP4 IFIL.
Tel: (04427) 7666 I

Please contact this address for prices and availability.

-
Programs on the disk will also be supplied as totally working
versions, i.e. when possible we will not use Basic Loaders
thus making use of the programs much easier. Unfortunately
at the moment we cannot duplicate C16 and Plus 4 cassettes.
However programs for these machines will be available on
the disk.

What programs are available?
At the top of each article you will find a strap containing

the article type, C M Program etc. So that you can see
which programs are available on which format, you will
also find a couple of symbols after this strap. The symbols
have the following meaning:

OLD

This symbol means that the program is available on cassette.

These programs are available on disk.

READERS SERVICE M E M

Software
for Sale

Please Note
Since the programs supplied on cassette are total working
versions of the program, we do not put disk-only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.

JANUARY 1989

PREFAB SPRITES A  powerful sprite editor for the C64.
DAZPRO -  A  simple but helpful text processor for the
C64. Available on disk and cassette but will only store files
on tape.
UDG COMPRESSOR S a v e  on memory when using
UDG's in your programs. For C64 only.
WILLIAM TELL - Our popular arcade game for the CM.
+4 AUTORUN -  Improve tape loading on your Plus/ 4
cassette. Only available on disk.
MINIBASE A  database for C128 owners.
ORDER CODE
DISK YDJAN89 £6.00
TAPE YCJAN89 £4.00

FEBRUARY 1989

TAPE MENU -  Add a  menu system to  your program
cassettes (CM).
SONIC EFFECTS - A superb sound editor for the CM.
F DUMP -  Dump your C64 text screens to printer with
ease.
DATA LOADER A  simple way to enter those reams
of C64 DATA lines.
SPRITE LIBRARY - A collection of birds to your growing
library (C64).
PLAY THE GAME -  A  superb fruit machine programe
for the Plus/ 4, (Available on disk only).

ORDER CODE
DISK YDFEB89 £6.00
TAPE YCFEB89 E4.00
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MARCH 1989

NAME ()TY TAPE/D1SK ORDER CODE PRICE

•
_

.•
JULY '89 TAPE (E4.00) YC JUL'89

JULY '89 DISK (E6.00) YD J U L
1
8 9OVERSEAS POST El

TOTAL

PERSONAL FILE - A cross between a wordprocessor and
a database that allows you to set up "cards" that can be
quickly altered (C64 Disk only).
LETTER WRITER -  An 80 column text editor for writing
those personal letters (C64).
BASIC WORKSHOP -  A  single key entry system, just
like a Speccy! (CM)
HEAD FOR HOME -  Our version o f a popular board
game for C16 and Plus/ 4 owners - available on disk only.
SPRITE LIBRARY - Geometric shapes form this month's
installment (CM).
ELECTRONIC NOTEBOOK -  A personal diary on disk
(C64 disk only).
WILLIAM TELL -  Our very popular arcade adventure
for the CM.
ORDER CODE
DISK YDMAR89 E6.00
TAPE YCMAR89 £4.00

APRIL 1989
BASEX -  Give your C64 new sound, graphics and toolkit
commands as well as a machine code assembler with this
Basic extension.
AUTOSCROLL -  Professional text screen scrolling with
this CM utility.
BALANCE SHEET -  Keep your bank manager happy by
keeping better track of your money with this CM program
(disk only).
ICON 64 -  Add icon control to your own programs with
this CM utility.

rORDER FORM P L E A S E  COMPLETE IN BLOCK CAPITALS

NAME
ADDRESS

READERS SERVICE 11

ORDER CODE
DISK YDMAY89 £6.00
TAPE YCMAY89 £4.01)

POSTCODE
I enclose a cheque/postal order for E m a d e  payable to ARGUS SPECIALIST
PUBLICATIONS LTD.
All orders should be sent to: YOUR COMMODORE,
READERS SERVICES, ARGUS HOUSE, BOUNDARY WAY, HEM EL HEM PSTEAD, HERTS. HP2 7ST
Please allow 28 days for delivery.
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80 COLUMNS -  A suite of Hi-res graphic commands for
Cl28 80 column users.
ZEUS -  A  disk file copier for Plus/4 users. Available on
disk only.
MULTI-PRECISION A R ITH M E TIC  -  A  suite o f
powerful mathematical routines expanding your CM's
number crunching abilities.
STORAGE SPACE -  Use the R AM behind the C64's
Kernal and Basic ROMs for data storage (available on disk
only).
ORDER CODE
DISK YDAPR89 E6.00
TAPE YCAPR89 £4.00

MAY 1989
ANTI-FREEZE -  Protect you r C M  programs fro m
cartridge-based freezers.
MULTI-COLOURED LIST - Brighten up your C64 Basic
listings by adding on-screen colour.
PRINTFX - A suite of powerful screen printing commands
to add to your Plus/ 4's Basic. (disk only).
BANKER 128 - Money Management for Cl28 disk users.
TURBO TOUCH A  superb typing trainer for C64 disk
users.

Cassettes or disks are available from March 1986. Please
ring the editorial office (01-437 0626) for details of these.



Lineage: 58p per word.
(including VAT)
Semi display: £10.95 plus VAT per single column
centimetre minimum 2cm. Ring for information on
series bookings/discounts.
All advert isements in this sect ion must  be prepaid
Advert isements are accepted subject to the terms and condit ions
printed on the advert isement rate card (available on request)
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1E3 =  0 4 4 2  66650
Send your requirements to:
CLASSIFIED DEPARTMENT
ASP LTD. ARGUS HOUSE,
BOUNDARY WAY,
HEMEL HEMPSTEAD HP2 7ST•
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T-Systems
61 High Street, Orpington, Kent BR6 OJF

Access Card accepted. Tel: 0689 22196
411 once% irrrbed % 41 sea P&P

SPECIAL
OFFERS

You'll never believe
OUR PRICES

3 5, •.iisks i  0 only
5•25' disks. x 10 only. •
Storage Box 25 x 3 5
- •Storage Box 50 x 3.5' •
Storage. Boa 63 3 . 5 . .   E 7  99
Storage Box 103 x 5.25 E 7 . 9 9

ALL PRICES INC VAT & CARRIAGE

19.99
14.50
[3.99
t5.95

Crofton Mkro Supplie%
FR EEPOPST

London. SE4 25R
Telephoor 01-469-3240

SERVICES

COMMODORE SUPPLIES
054 Power Supply E 1 9 . 9 5
CBM Plus 4 Power Supply E 2 9 . 9 5
C-16 Power Supply Z 1 2 . 9 5
1530 Dateseile E 2 7 . 9 5
1531 dalasette E 2 7 . 9 5
StmOnS BasiC Extension £9.95
 Serial Lead (for didnve/printer)

E5•95
C64 reset Switch E 4 . 5 5
Dust Cover (please state compuler)

E-3.50
Prices include VAT 8, P&P. Allow up
to le  days for delivery Cho/PO to

Omnidels Lid (Y.C.) 23 Curzon Street.
Derby, DE1 2ES. Tel 0332 291219.

TERMS AND
CONDITIONS ARE

AVAILABLE ON
REQUEST,

ARGUS HOUSE,
BOUNDARY WAY.

HEMEL HEMPSTEAD,

HARDWARE

COTSWOLD COMPUTERS
MILTON KEYNES

Call today for t ile  best prices in  the
Area.

AMIGA A500 inc MODULATOR
E374

AMIGA A500 x 10 Star Games Pack
EMS

ST EXPLORER PACK
E299

Phis a ll software at discOunt ',Dees
All prices include V• A •I

22 Potruan Place. F la w  Mead. Milton
Keynes MKS 2LH

Phone (0908) 082331

SOFTWARE

ONLY POOLS AND
HORSES

Two programs for  the price of one
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9/1, 8 at 8/1, 15/2. 9 at 7/1, 7 at 13/2 10 at
e ll 1 2  at 11/2 etc

CMD B4/128 Tape E11•95. Disc El2  95
Other programs available covenng all
aspects or racing and football form

Write Or phone for details
BOXOFT programs SAVE TIME not

west. II BOXoll CLEVER and get the
BEST

B o x o u r  V C , 65 Aliens Meadow. Neston
South Wirral L6 4  9 5 0  051-336-2668

WHY NOT
FAX US

DETAILS OF
YOUR

ADVERTISEMENT
0442 66998

WICKED P.O
Commodore 64 &

Amiga Demo's Utilities
& Games on Disk or

Tape on 64 for £2 and
Amiga E3

To join make cheque/
P.O. of E3 for Free

giant Ian & Mic demo
compilation sample

and quarterly
Catalogues to Reptilia.

WICKED P.D
33 Noble Square,

Basildon, SS13 1LT

FOR SALE

esoteric
DISK MATE 1 5 4 1 e 0 3 4  Disk Toolkil
SECUREWORD W P  Data Encryption
PSYCHOLOGY • Analyse your character

Disk Only E lk in inr P&p
15 U n m o o r Est. Limner,  Redruth,

Cornwall. TR16  6HN
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YOUR COMMODORE
SPECIALS

TECH DRAW 6 4  -  A
c omprehens iv e t e c h n i c a l
illustrat ion a i d  f o r  C 6 4
owners f o r  bo t h  d is k  a n d
tape. Co mma n d s  av ai lable
inc lude LINE DRAW,  RAYS,
B O X ,  C I R C L E ,  A R C ,
ELLIPSE, FREEHAND,  FILL,
HATCH & TEXT.  Wipe copy,
move and rotate.  save and
load or print  your drawing all
for E8.95 tape or disk. Order
Codes TD64T (tape) TD6413

(disk)
Fu l l  d e t a i l s  i n  Y o u r

Commodore July  1987.

SPEEDY ASSEMBLER
Your Commodore's  very own
Assembler,  a  100% memory
resident program for loading
from tape or disk, featured in
t he  Y o u r  C o m m o d o r e
Machine Co d e  Series  a n d
now t h e  Y . C .  s t a n d a r d
assembler only E9.95 Tape or
Disk. Order Codes
YSPASSD (dis k ) YSPASSR

(tape)
Order f r o m Y o u r  C o m m -
odore Readers Services at 9.
Hall Road,  May lands  Wood
Estate, Heme l ,  Hemps t ead
Herts HP2 7BH. Please make
cheques pay able t o  A.S.P.
Ltd., o r  t e l e p h o n e  y o u r

Access/Visa order on
0442 41221

SAMDALE
COMPUTERS LTD

better than ot
I
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RING NOW Credit Card Hotline o w l
742617

THE LATEST SOFTWARE FOR
COMMODORE CO4/C128IAISIGA
Ring now id( a free arca est on 0621

742617
or send stating name and address and

machme type
SAPADALE COMPUTERS LTD
is Austral Way, Highlie ld Rise,

Althome, Essex CM3 SDN

PUBLIC DOMAIN SOFTWARE
for the C641128.

We have 150 chsks full of all types of
Programs

All disks are E2 95 each
NOW FORTH

Irom (375 per cirsk
Send SAE or phone for free catalogue

(slate mode)
Kingsway Computer &vote s

Dept 15 140 Rue/elate Road, Sheffield
SS 90E T e l
-  
( 0 7 4 2 I  
5 1 1 8 4
2 9



Repairs
Guide

0442
66650

906114 E9.30 901227 E10.95
6510 E9.95 8501 £8.95
5526 E9.50 C64 Power Pack E22 00
6581 E11.25 C64 Cassette Unit E22 00
6569 E21.50 C128 Power Pack E69 00

Inc Vat & PP

CROYDON COMPUTER
CENTRE

ngstoc o a  ,  o r n  on e a
Surre ,  CR4 7JJ Tel: 01 683 2646

COMPUTER SERVICING
lEsEd a lma  11179

We repair o n  the premises — quick
turnround

* Commodore
*  B B C & Electron (Approved Service Centre)
* Ams t rad & Torch (Approved Service Centre)

* Dis c  Drives. Printers. Monitors
Mail Orders by phone Access & Visa accepted

COMMODORE SPARES & REPAIRS
REPAIRS

C64., C .1  £ 2 5  Inc.
C1281541  E 3 2  Inc.

Thre e  FrOnth warro n ty,  1 We l k tUrn ro u rKI

SPARES

OASIS COMPUTER SERVICES
Dept 4C, Ridgeway Road, Salisbury, Wiltshire,

SP13131J. Tel (0722) 335061 E t  214

"COMPUTER KAPUT?"
PET ViC20
PLUS4 C16

C64 C128
AMIGA
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FOR  REPAIRS CALL
vkt• 9" 0 1 - 8 6 1  2835•'c NW LONDON-HARROW

VISA

P M ENGINEERING
UNI T 260,  MI LTO N S CI E NCE

PARK,  CAMBRI DG E  CB4  4WE

ST. IVES (0223) 420007

T N U M  Fl..1 MIRRUDION
FOR FAST, RELIABLE AND PROFESSIONAL

REPAIRS AT COMPETITIVE PRICES

.1%
We c a n a l so suppl y  Har dwar e,  Sol l war e,  Bl a nk  Di sks,

Accessories and Spare parts.
C64 Repairs E25.00 inc. VAT (p&p FREE)

HINDLEY ELECTRONICS
The Computer repair specialists

SAME DAY —
_ _ L E
A S T  
1
6 .  
2
4
h
r

SERVICE T U R N A R O U N D
(CALLERS) ( P O S T A L )EXPERT COMPUTER REPAIRS

COMMODORE — SI NCLAI R — AMSTRAD — ACORN — BBC
S TANDARD CHARGES (INC VAT AND FULLY I NSURED RETURN POSTAGE)

Commodore 64
Commodore
1541 disc drive
Spectrum 48k

E25,00 C o m m o d o r e  64C £ 2 9 . 0 0  C o m m o d o r e  128 £ 3 2 . 0 0
E.25.08 C o m m o d o r e  vic 20 £ 1 0 . 0 0  A M I G A  500 £ 3 5 . 0 1 1
02 .50  ( O T H E R  D R I VES R EPAI R ED  RI NG FOR  D ETAI LS

A c o r n  E l e ct ro n  £ 2 1 . 0 0
E25.09E18.00 S p e c t r u m  + 2  £ 2 5 1 0  A m s t r a d  cpc 464

3 MONTHS "NO QUIBBLE W ARRANTY  ON ALL REPAIRS
SPARES — SPARES — SPARES — SPARES

Low prices E.G Spectrum 48k M EM BR AN E £3.99 Spectrum + /6 .99 LOW PRI CES
COMPUTER Ws and GENERAL COMPONENTS WHY PAY MORE (Send large SAE for full lists)

HINDLEY ELECTRONICS
DEPT A 97 MARKET STREET, HI NDLEY WI GAN WN2 3AA Tel (0942)522743

nmputer repairs. Callers requiring same de) service please ring before culling and add 10% to standard charge -  Standard c he w,
do not include repairs to external .1VIRS E Cr power units tape recorders joysticks tic. A  surcharge may be levied for machtnes that

have sustained 3rverc damage E.G fire flood tamper

VTS COMPUTER REPAIRS
01 -  407 9829

Simply send y our unit  to the address below
securely packed wit h  fault  desc ript ion and

max fee.
.COMMODORE, AMSTRAD. BBC, SINCLAIR

, MORE O 8 . 0 0

VTS COMPUTER REPAIRS
12 Lyly House, Gt. Dover Street,

London, SE1 4E0.
FAST, RELIABLE TURNAROUND
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TO ADVERTISE
IN

YOUR
COMMODORE
TELEPHONE
0442 66650

•
CLASSIFIED COUPON

CLASSIFIED COUPON
ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID.
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS.
I enclose my Cheque/Postal Order tor E  t o r
insempons, made payable to Argus Speclaltst Publicatioes
!Delete as necessary)
PLEASE DEBIT MY ACCESS/ BARCLAYCARD NO

1 1 1 1 1 1 1 1
EXPIRY
DATE

F O R I N S E R T I O N S
Name

P O S T CO DE

DAYTIME TEL NO

Signature  D a t e

CLASSIFIED DEPT. ARGUS HOUSE,  BOUNDARY WAY.
HEMEL HEMPSTEAD HP2 1ST.
RATES: Lineage 58p per word (VAT Inc) Semi-display: E10,95 +
VAT per single column cm minimum size 2cm.
Series discounts available.
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13
Readers Problems
Though the Commodore 64 is one ol
the world's most popular microcom-
puters, i t can be very difficult to find
specific in formation abou t yo u r
particular machine.

At the Your Commodore office we
receive literally hundreds o f  letters
from you, our readers, on a wide range
of subjects ranging from the simple
Can you  g ive me  the  telephone
number for...', to  the more complex
I'm trying to write a program that uses
a split screen. How do I do it?'

Unfortunately, the volume of mail
received has become so great that i t
is impossible to answer every letter and
still manage to  publish a  magazine
each month.

For this reason we have fe l t i t
necessary to  produce a  number o f
guidelines fo r  getting information
from us:

I) We cannot guarantee to  answer
every letter sent t o  the  magazine.
Should i t  become apparent tha t a
number of readers are suffering from
the same problem, then we will reply
to the letter via the Letters page.
2) A new helpline has been set up. This
w ill be  open fo r  your queries o n

Tuesday and Thursday afternoons
between 2.00pm and 4.00pm. We will
not be able to deal with our telephone
queries at any other time. If our tech-
nical adviser is not available when you
ring, then a message will be taken.
3) If you are having problems with one
of our listings, can you please let us
know in writing. This will enable us
to see if a number of people are having
the same problem. When a common
problem becomes apparent with a pro-
gram, then a correction sheet will be
issued. Enclose a  self-addressed,
stamped envelope and we will send you
a copy of the correction sheet as soon
as it is available.

We are sorry that i t  has become
necessary to instigate these rules. How-
ever, we are sure that you will agree
with us that the more time that we
can spend making Your Commodore
the m o s t  in formative  magazine
around, the better.
For program queries write to:
Program Corrections
Your Commodore
Argus House,
Boundary Way,
Hemel Hempstead
H P2 1ST
Tel: 0442-66551
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a
Bug Finder
We'd like to remind our readers that
we run a Bug Finder service.

If you have typed in one o f our
programs and despite much checking,
you still can't get it to run, then send us
the following:
Two copies of your program on tape
or disk.
A description of your problem.
I
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may omit this).
A stamped. self-addressed envelope
for return o f the program to you.

Should any of the above be missing
then we will not be able to deal with
your query.

We will try to point out where you
have made errors and place a corrected
copy of the program back on to your
tape or disk before we return it to you.

Do not send a program to  us as
soon as it stops working, please check
it several times first.

We d o  get a  large number o f
queries and so it may take a while for
us to deal with yours personally.
Note: we can only deal with problems
relating to programs published in Your
Conunodore.
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By Alan Batchelor



Financial Systems Software Ltd
RENEGADE
The leading Amencan disk back-up/utility package is now available in the U.K. The worlds most
powerful disk backup package? We are sure that Renegade is the most powerful & the easiest to use
package of it's kind Renegade automatically detects the protection method used autoselects the
required copier & copies the disk & all this within seconds

*  Single or dual state of the art Nibbler
*  Single or dual high speed data copier
*  1541171/81 Fast file copier - any direction
•  GEOS module, copy all GEOS software
•  GEOS file copier - works under desktop
et Error Scanner with unique sector editor
•  G CR Editor for the experienced hacker
*  Scrolling MIL monitor with drive monitor

The specification & support are impressive, the speed incredible, backup heavily protected disks in
under 60 seconds. Renegade includes over 300 parameters, more than anyother similar product on
the market & additional parameters are released every two months! Also Renegade is updated three
times a year to ensure that Renegade will always be a step ahead of anything else on the market

Nothing can stop you from taking total control of  your software Renegade gives you the most
advanced backup tools on the market for one remarkably low price & unlike some companies that
claim utilities unlimited in power. Renegade is produced by a company that knows that the customer is
our most valuable asset Renegade E24.95

JIFFY DOS
Jiffy DOS is an enhancement disk operating
system that finally gives your Commodore com-
puter the  disk-access speed i t  ha s  always
needed. Programmed ont o  tw o RO Ms tha t
replace the Kemal ROM in your computer & the
DOS ROM in your disk drive, Jiffy DOS provides
features that no other product can match. Jiffy
DOS is compatible with the minority of commer-
cial software &  hardware & includes the latest
ROM updates from Commodore. 1 2 8  Users
enjoy fast disk access in both 64 & 128 modes.

Jiffy DOS is available for  all these machines,
C-64, 64C SX-64,  C128 &  C1280 Computers.
1541, 1541C. 1541-11, 1571, 1581. FS0-1.  Blue-
Chip, Excelerator +,  Excel 2001, Master 41 &
Oceanic compatible disk drives.

Fitting is simple, unplug the old ROM. & plug in
Jilly00S. A small on/off switch is fitted through
the computer case N o  soldering i s  usually
required.

GEOS v2.0
The Graphic Environment Operating System for
the 64 & 128

If your productivity programs don't relate to each
other, it's time to consider adopting GEOS, the
totally intergrated software system Like any good
family. GEOS products work together &  grow
together. In fact, for  every application you add,
your capacity for production actually multiplies.

A strong family resemblaca

All GEOS products work & look pretty much the
same Same menus, same icons s o once you
learn how to point & click, you pretty much know
how geoPublish. geoFile. geoCalc & every other
family member works.

GEOS family members freely swop data with one
another. so importing text & graphics between
programs is never a problem. Which means you
spend more time creating stuff &  less time
deciphering all those other instruction manuals.

Marry into the family.

Now, when it comes to improving your looks, the
best way is by marrying into our family. Because
GEOS Text & Graphic Grabbers take your old
data & convert it into GEOS formal so that your
C64 & 128 can deliver beautiful offspring. So if
you would like your software to relate to each
other, adopt the GEOS family.

SOME OF THE FEATURES

et Capable of copying Rapidlot( protection
et Byte Pattern Search for high speed searches

For 641128 1541/71/81 & compatible drives
et Perfect for 128 users, copies full 1571 disks
*  350+ Parameters for those lough programs
et Dum p Parameter catalogue to printer
*  Exclusive - subscriber service for updates
et Ful l  technical support - of course

FEATURES I NCLUDE

111 Speeds up all disk operations
•  Works with virtually all software & hardware
et Ca n be totally switched out - if necessary
*  Easy to install, uses no extra cabling or ports
*  Al l  disks are 100% compatible
et Does  not bypass important error checking
•  Bui l t-in DOS wedge with over 20 commands
et 1 5 x  Faster loading Program files
*  4 x  Faster saving Program files
et 7 x  Faster loading Sequential files
er 4 x  Faster saving Sequential files
et 4 x  Faster loading Relative files
et Access command channel 5 times faster
*  E.G.  Load 202 blocks in 12 seconds

Jiffy DOS 64 or 128 Only 159 95
Jiffy DOS Computer ROM Only E34.95

Each additional drive ROM E2495
Please specify computer & drive

THE GEOS FAMILY

GEOS v2 With WYSIWYG word processing, spell
chocking, mail merging, colour painting & sup-
port for all GEOS compatible applications GEOS
64 E39 95 120 E4915

GEOChart Give your numerical data visual i m -
pact with geoChart 64 or 128 (40 col E19.95

GEOPublish v2. A desktop publisher with a host
of features for  creating posters, newsletters &
flyers & brochures. 64 or 1281140 cols) E39.95

DeskPack Rue.  Six addon programs, includes
Grabber. Icon Editor, geoDex & geoMerge. 64 or
128 £24.95

FontPack Plus. A  collection of 53 fonts for use
with any GEOS package 64 or 128 E19.95

Becker BASIC Write your own BASIC application
programs under the GEOS system 64  E39 95

GEOSpell. Spell check your work or search for a
word with a 28,000 word dictionary 64 E19 95

GEOCalc. A  versatile spreadsheet for  home
business use 64  E29 95 128 E49.95

or

GEOFile. Manage data &  graphics simply
easily. 64 E29 95 128 E49.95

GEOWnte Workshop. Special  utilities for  the
professional writer, geoWrite v2.1, geoMerge &
Text Grabber. 64 E24.95 128 E39.95

Commodore 1351 Mouse E29 95

&

VIDEO TITLE SHOP 64

A new versably product designed to enhance
your home video productions Wi th this utility
you can combine your VCR or video camera &
computer to create specialized video product-
s i ns for viewing at home, business or  school.
Title your  videos with graphic screens, text &
borders. E19.95

PRINTSHOP 84

Now with a few keystrokes, you can write. design
& print like a  commercial printshop Produce
greeting cards, stationary, signs, posters & large
banners Software, manual, coloured paper  &
envelopes included E29.95

PRINT n WEAR

Printout your  latest creation onto this special
paper & then iron the image onto your clothes.
Ideal for  most dotrnalrix printers. 10 Sheet pack
El 2.95

SPECTRUM 128

A deluxe paint program for the 128 Spectrum is
a full  featured paint program which uses 80
column display for  640x200 pixel resolution
Spectrum displays all 16 standard colours plus
an additional 1 2 8  colour . .  Am ong de  m any
features are air brush, erase mirror, block fill or
erase, pixel &  colour  editor. The  Preference
Manager allows you to draw objects on horizon-
tal or  vertical axis, shade objects &  adjust the
backlight to shadow objects. globally modify
graphics & text Spectrum includes a slidethow
viewer &  addon disk which contains 27  new
fonts. Requires 64K video RAM & Commodore
1351 mouse E39.95

DISK WHI Z 128

A powerful disk management package for  the
128 & 1541./71/81 disk drive Using the friendly
desktop environment you can scratch, rename,
erase, lock or  unlock files, view data files direct
to screen, create 1581 partitions & backup disks
& files. On screen help always available. E4.95

HOME DESIGNER 128

Home Designer is a sophisticated CAD package
that allows you to create extremely detailed &
accurate drawings at virtually any scale With 50
powerful drawing commands, five drawing layers
& ful l  library figure support i t  i s  perfect for
professional quality drawings. ideal for  house
plans schematics, precision engineering design
& home use Being the only object based CAD
package, on the market Ws in a class on it's own.
With bit-mapped packages when you enlarge an
area you see fat dots. with Home Designer the
resolution of the drawing is increased. Supports
joystick. keyboard & mouse E34.95

WRI TI NG WI TH VI ZAWRI TE CLASSIC

A new guide to writing with the classic word
processor. Some of the many chapters include,
getting started, exploiting the  Glossary, di sk
indexing, changing headers & footers, laying-out
your documents, how  t o  us e  your  printer,
creating your own dictionary, writing with Vint-
write and much more Includes a  companion
disk full of examples & information. E9.95

To Order -
Prices include VAT & U.K. delivery. Add E1.25
per order  for  handling. Overseas orders send
advertised price plus E2.00 for Airmail Please
send Cheque,  Postal Order, o r  Credit Card
details VISA/ACCESS orders accepted by tele-
phone. Callers & Trade orders welcome.

18 High Street. Pershore, Worcs, WR10 1BG Tel: (0386) 553153



T E R N A T I O N A L

Quite simply the best football
simulation available for the 64
Nothing short of superb.

ZZAP 64

AVAILABLE NOW FOR
COMMODORE 64
€9.95 tape €12.95 disk
Coming soon for Spectrum & Amstrad

GAME
OF THE YEAR!

WINNER OF CCI OSKARS FOR
BEST SPORTS SIMULATION

AND BEST GAME OF THE YEAR!

Audiogenic Software Limited, Winchester House,
Canning Road, Harrow HA3 7SJ, England

Order by phone on 01 861 1166 E l


