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variety of
graphics
packages
Games
and utilities
to wrestle with
Add spice to your
games with our great
new series

read before ou bu

• Compunet
calling-
Commodore's
new modem
puts you intouch

JANUARY 1985 4
1
, 85p 1111 .11 .11



•

Trade Enquiries: ANI RO G  S O FTWARE
10 VICTORIA IND. PARK. VICTORIA
ROAD. DARTFORD. KENT.
(0322) 9 2 5 1 3 / 8
Mail Order: 8 HIGH STREET. HORLEY.
SURREY 2 4  HOUR CREDIT SALES
HORLEY 02934 6083
Payment by: P.O. - ACCESS - VISA - 50p
POSTAGE & PACKAGING

In the year 2525 A.D., time travel is
finally perfected. Scientists o f  the
project send you into the time void
equipped with an armed, all terrain
vehicle. Your objective is  to assist
mankind in his various battles : from
the prehistoric age to the aftermath of
the final conflict. Only a  successful
mission c a n  assure y our  return.
Features include 'Hi-Score table, two
player option, t wo skill levels and
continuous play facility.
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Welcome to this g i n
month's issue of Your
Commodore. The

apditor considers m a
tompunet and offers
the compliments of Alk
toe season.411111
HOME CO MPUTING  H AS
long been regarded b y  the
uninitiated as a solitary pursuit.
We are supposed to sit for days
on end, without food or drink,
in s emi- dar k ened r o o m s
huddled ov er  t he  keyboard
with only the strange glow of
the screen to keep us company.
It c an happen, o f  course,
though I  have yet to go for a
period o f  longer  than t w o
hours w i t hou t  s ome f o r m
(usually liquid) sustenance. All
the signs point in the opposite
direction but  have you tr ied
convincing peop le? Show
them the two joystick ports on
the 6 4  a n d  p o in t  t o  t h e
increasing number  o f  games
which require the use of both.
Tell them about the growing
number of computer clubs and
their ever increasing member-
ship. Show them that programs
are written for useful purposes
and not for  their  own sakes;
indeed te ll them that many
programs, a n d  n o t  j u s t
commercial ones, are written
by teams of people, someone
des igning t h e  g r aph ic s ,
someone else the music and so
on. All to no avail.

The answer c ould hav e
arrived i n  t h e  s hape o f
Compunet. A t  last Commo-
dore owners can communicate
with each other through the
medium o f  their  computers.
By attaching the modem to
your CBM 64 you could be at

6frilviENTE
the forefront of a whole new
form o f  communication. O f
course, viewdata (  o f  which
Compunet is another manifes-
tation) is not new. Prestel and
its offshoot Micronet 800 have
been with us for  some years
and it is also true that neither
have really fulfi lled their initial
promise. Prestel suffers from a
debilitating identity crisis: is it
aimed at the business or the
domestic user? I t  began as a
method of using all that spare
telephone capacity during off-
peak times  but  i t  was soon
adopted by diverse sections of
the business community . I n
order t o  repair  the  balance

Micronet 800  was  s tar ted.
Directed at  the home micro
user i t  offered an innovative
and well presented package
(and still does) but it is very one
sided — Micronet provides the
information i n  t h e  for m o f
news, i n f o r m a t i o n  a n d
s oftware a n d  t h e  u s e r
downloads it.

Compunet  o f f e r s  t h e
revolutionary advance o f  a
two-way service. The user can
up-load his  own software as
well as  down- loading other
people's, You c an fi nd  o u t
more in the article on the new
service in this issue, Let me just
finish by saying that Compunet

offers Commodore owners the
chance to  dispel forever the
myth of the computer hermit.

The Plus/4
The other  b ig recent launch
from Commodore is, of course,
the new machines. Last month
we lo o k e d  a t  t h e  VIC ' s
replacement, the C16 and word
is already coming through that
it's selling extremely well. At
the price and with its specifica-
tions this is not at all surprising.
The Plus/4 which we look at
this month is rather different.
The market does not already
exist for it. Instead it will have
to create its own.

The idea behind the Plus/4
certainly looks promising and
we shall take a look at the built-
in software next month.

For t h e  m o m e n t  t h e
hardware is considered by our
reviewer w h o  i s  n o t  u n -
impressed.

All the best

This issue also contains a large
number of  graphics related
articles. T h e  C ommodor e
machines are all renowned for
the e x c e l l e n t  g r a p h i c
capabilities bu t  there is  also
room fo r  improvement. You
can choose the solution which
most suits you by reading our
reviews of  lightpens, of  Logo
and the Turtle, of the Koala Pad
and o f  many  o f  t he  Com-
modore dr awing packages.

So whatever your interest
there is something in this issue
of Your Commodore for you.
And strange as i t  may seem
(and i t  o f t en  confuses u s
although this  is  the January
issue y o u  s h o u l d  b e
reading this before Christmas:
so f r om a l l  o f  us  a t  Your
Commodore may we wish you
a very merry Christmas and a
Commodore fi lled New Year,
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Following the review
of the Commodore 16
last month, Mike
Roberts places its big
brother, the Plus/4,
under the magnifying
glass.

THE COMMODORE PLUS/4 IS
Commodore's first entry into
the top level home/very small
business b r a c k e t .  C o m -
modore said tha t  i t  wasn't
suitable for running a business
but went on to say that it could
be used in certain applications
by a 'professional' person. This
is o n e  o f  t h e  most hones t
statements that I have heard a
computer company say on the
subject of the business use of a
home c o m p u t e r .  C l i v e
Sinclair onc e  said that  y ou
could run a power station on a
ZX80 (1K RAM, 4K RO M no
keyboard!)

Wher e t h i s  bus ines s
subject comes from is the four
built in software packages —
wordprocessor, spreadsheet,
database, a n d  graphics  —
hence Plus/4, but more about
this is a later article.

Externally the  Plus/4 is  a
gunmetal, wedge shaped box
with a  keyboard ta  king up
most of  the room on the top
and ports and interfaces taking
up the whole of the back and
sides. Now it becomesobvious
why Commodore opted fo r
the smaller type of connector
instead of keeping it the same
as they have for  ages. I f  the
normal 'c hunk y ' ty pe edge
connectors a n d  D  sockets
were used there would not be
enough room around the edge
of the machine.

The magic touch
The keyboard excels  ev en
C ommodor e 's  b e a u t i f u l
quality although some people
express reservations w hen
they first get their dabble with
it. However, after a period of
use everybody loves it.

The k ey boar d  i s  v er y
6 s im i la r  t o  t he  SX-64, and is

angled, s c u lp t u r e d  a n d
curved. This ma k es typing on it
a r e a l  dr eam. T h e  lay out
consists of 68 k eys, 60 of which
are normal and 4 function key

PLUS/4:
HOW DOES IT

ADD UP?

•••

above the top row and four
cursor control keys arranged
in a cross shape. One odd thing
about these keys is the shape,
they look  like arrows —  the
way t h e  ar row i s  point ing
indicates the  direc tion that
the cursor will go in.

The ports around the back
and sides of the box show a
departure f r om t h e  64/VIC
stable. The VIC and 64 had
almost identical I/O.

All change
Most things, however, have
been changed; the cartridge/
expansion p o r t  has  b e e n
reduced in size to stop people
shoving CBM 64 cartridges into
it. I do not know whether the
highly advanced structure of
the C BM 64's s lot w ith  it s
facility for second processors
is duplicated on the Plus/4. But
given t h e  na tu r e  o f  t h e
machine as a small systems/
serious dev ice, this  is  more

than a distinct possibility.
The Plus/4 support sideways

ROMs; t h e s e  w e r e  fi r s t
implemented o n  t h e  BBC
micro s ome years ago and
computers are starting to getthese featured. Commodore
call t h e m  'F unc t ion  k e y
packages'. The reason for this
rather strange name is  that
when the machine boots up, it
checks to see if there are any
ROMs attached. I f  there are
then it will assign each ROM to
a function key . The internal
software uses this  system so
pressing Fl gets you into it. If
the ROMs are removed the
function key  goes back to its
original state. External ROMs
will go on F2. I t  is  un known
how many ROM cartridges can
be attached to the machine at
once, b u t  t h e r e  i s  t h e
possibility of four (BASIC. the
in-built R O Ms ,  p lu s  t w o
others).

The two D9 connectors of
the C B M  6 4  h a v e  b e e n
dispensed with and replaced

with m in i  D I N  connectors .
This means you can only buy
Commodor e 's  j o y s t i c  ks.
Commodore joysticks are not
the best things in the world.
even their  new 'hi-tecP style
ones.

The Cassette r ec o r de r
soc ket is  also a  m in i  D I N
connector, this is because the
C16 cassette deck is different
to the o ld  tape decks. The
Plus/4 is at its  best with disc
drives, including the new high
speed ones intended for their
new range of machines.

Thanl(fully, Commodore
have left  the Serial BUS, and
the audio/v ideo c onnec tor
alone. A l l  C ommodor e ' s
existing peripherals, that use
these ports, will work  straight
off, s o  t h e r e  a r e  already
printers a n d  d i s c  d r iv es
available f o r  t h e  mac hine.
However, it may be worth the
wait to get hold of their  new
discs which use the cartridge
port and are a lot faster than
the old ones.

1
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H a r d w a r e  R e v i e w

Inside knowledge
Moving o n  t o  t h e  internal
hardware r e v e a ls  s o m e
surprises. Most of the insides is
driven via one big chip. Called
either the 7501 or the TED chip
depending on your inc lina-
tion, i t  c ombines  a  6510
processor a t  2MHz  w ith  a

• s o u n d  gener ator ,  t imer s ,
i n p u t / o u t p u t ,  m e m o r y
ban k ing, a n d  g r a p h i c s
generation. I n  a ll i t  has  19
registers to control things.

Sound quality is as good as
the next mans although it only
has two channels. These can
be two sound channels or one
sound and o n e  nois e ( fo r
special effects). Nearly all theadvanced sound features o f
the SID chip have been lef t
out lik e AMR,  fi ltering, and
modulation.

Graphics ability is superb. It
is natural that  this  w i l l  b e
compared w i t h  t h e  C om-
modore 64 as there are a lot of
similarities in  spec. However,
the graphics are different and
there a r e  c u r r en t ly  t w o
schools of thought as to which
is better the CBM 64 or  the
Plus/4.

Simulated sprites
The big difference is sprites.
These wonderful things that
ma ke games  programming
easy have been chopped from
the Plus/4. In their  place is a
software simulation o f  them
from BASIC where you can
extract an area of the screen
and store i t  in a  string. This
string can then b e  recalled
and put back on the screen at
any point. There are also other
options to manipulate these
objects, but they are not true
sprites; a large 120 byte object
takes about a  quarter  o f  a
second to write to the screen.
I feel that the world can live
without sprites, for  a t  least
another computer generation
(about 1 8  months ) ;  t h e
Commodore 64 and Atari were
just too far ahead of their time.

The trade-off against t he
sprites is  more colour. The
screen of the C16 can have 128
colours (121 excluding black)
made u p  o f  16 colours, 8
luminenc e  l e v e l s ,  a n d
flashing. Screen size is 40 x 25
text with four other graphics
modes. T he other  graphics
modes are 320 x 200 with the
previously ment ioned 1 2 8
colours being used in a colour
map system. and 160 x 200 in a
multicolour form. Both hires
screens have an opt ion t o
leave four  text lines  a t  the
bottom of the screen. There
are s ome o t h e r  graphics
modes and options but these

are only available by POKEing.
User defined graphics (UDGs)
are obtained by POKEing and
manipulation of registers.

The manual gives no hint of
these although they are very
straightforward t o  ob t a in .
When playing with LIDGs one
other  f e a t u r e  b e c o m e s
appar ent .  A  c h a r a c t e r
generator is 2K long, (256 x 8
bytes) the C16 one is only 1K
long, how  come? Well,  the
long and short of it is that the
C16 uses a hardware reverse
field attribute. The top bit of
the c u r r e n t  c h a r a c t e r
displayed indicates whether itis inver ted o r  not. This has
some advantages a n d  d is -
advantages. The advantage is in
memory consumption. T h e
disadvantages are that you can
only hav e  128 UDGs, and
flashing wor k s  i n  a  rather
strange way. A  reverse fi eld
space is  shown as  a  blac  k
square. Wh e n  y ou  fl ash i t
instead o f  getting a  flashing
square nothing happens. This is
quite c onfus ing u n t i l  y o u
realise that a  flashing space
doesn't change.

Other features
Other  m o d e s  n o t  d o c u -
mented in c lu d e  Ex tended
Background Co lour  mode ,
which giv es  y ou  d if fe r ent
background colours as well as

foreground c o lo u r s ,  a n dmulticolour characters where
each character can be made
up out of a number of colours.
There may be others but I must
wait unt i l  I  get a  technical
manual to find them out.

This b r in g s  m e  o n t o
another point. The BASIC is
ideal f o r  an  inexper ienced
user or an experienced BASIC
user, b u t  w h a t  a b o u t  u s
machine c o d e  hac k s  a n d
people w h o  wou ldn ' t  u s e
BASIC if they were paid to?

The answer is  TEDMON.
This is a full feature assembler,
d is as s emble r ,  m o n i t o r ,
debugger. I t  i s  s imilar  t o
Extramon 7.5 and is very good
indeed. This  m a  kes wr it ing
assembly language very easy as
you already have most of the
development software bu i l t
in.

The monitor  can also be
called b y  us ing t h e  r es et
button. This is a great feature
and is in a little recess just by
the power supply. Press it in
and the machinegoes back to
its power on state — memory
contents are preserved but it
is awkward toget at them. The
beauty of  i t  all is  when you
keep the STOP key  pressed
down at the same time as you
press in  the  reset key . The
computer jumps  i n t o  t h e
monitor, k ey  in 'X' (for eXit)
and you are back in  BASIC,
complete with intact program.The manual is  excellent

k i

and way  past Commodore's
usual standard. It is informative
and instructional for  the first
time user . F or  t h e  ex per -
ienced per s on t h e r e  a r e
memory maps  and  regis ter
details.

In conclusion
The Plus/4 scores over its little
brother the C16 by having 64K
of memory, and now comes the
good bit — the BASIC has built
in memory ban king so that you
can use the extra memory to
the full. When using hi-res this
only cuts  you down to  SOK.
Compare that to  a BBC that
leaves you with a fi fth of that
after h i- r es  has  t ak en  i t s
chun k ou t .  This  mammoth
(sorry elefant inel)  memor y
will mean that there should be
a lot of huge adventures and
great arcade games o n  t h e
mar ket to use these.

The BASIC is  identical to
the C16 and all Raid last month
applies h e r e .  T his  i s  t h e
computer o f  now, excellent
BASIC, k ey board, software
built in, and best of all a vast
amount of user memory. The
problem is whether it is worth
it at the pr ice — 1299. This is
well b e lo w  t h e  BBC w i t h
which i t  is  comparable. But
then the BBC always was over
priced. Only  time will tell, as
the Plus/4 is carving a new area
in the market.

I I  I
1
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ATTENTION! ATTENTION! A L L  COMMODORE USERS!

A FREE LIGHTPENI
Yes a  FREE L ig h t  Pen !  w i t h  e ve ry  GRAPHKIT!
Graphkit is the  u lt imate  in  drawing!,  designing' o r
painting! fu s in g  t h e  l ig h t  p e n  o f  cou rse ,  wh ic h
incidentally has a full 3 year warranty!) Graphkit will
amongst other things a llow you to:
•  Draw free handed on the screen anything f rom a

Micky Mo u se  t o  yo u r la test  in tegrated circu it !
With all the fill colour and erase facilities of course!

•  Save/load yo u r la test  maste r p iece to / f ro m th e
disk/tape drive

•  Or d irectly copy the drawing on the screen to  the
printer! And keep it for ever or send to a friend as a
post card!

•  Design your own colourful sprites and characters
• Play the games in the package! or use the light pen

in your own gamesieducation/programs

GRAPHKIT i s  ava ilab le  o n  d isk  a n d  tape .  Ta p e
version is E l 595 and disk version (recommended) is
1 9.95.

DMON comes on DISK a t  only€9.95.

TORNADO 2 0 / 6 4
Do you use tapes? Are you sick and tired of wait ing
for your programs to  be Loaded/Saved fromlon the
tape? Then you need a TORNADO!! Tornado a llows
you t o  Save/Load/Verify you r Basic/machine code
programs faster than a CB M 1541 d isk drive does!
Due to  popular demand! Tornado no c o m e s  wit h
new a n d  mo re  p o we rf u l  co mma n d s p lu s  e x t ra
instructions to assist you in making fast versions of
your e x is t in g  ma c h in e  co d e / B a s ic  p ro g ra ms .
Tornado is available on tape fo r CBM 6 4  and 8K +
Vic 20 .
BREAKER 2 0 / 6 4
Do your Run/Stop and Restore keys often fa il? Do
you want to come out of those crashes?' Or get into
those unbreakable programs?! Then wh a t  are you
waiting for, get yourself a BREAKER!! Reset switch
and le t  yo u r compu te r k n o w w h o  i s  t h e  boss! !
Breaker ca n  b e  connected  t o  y o u r  ma ch in e  i n
seconds, no soldering. Included with  the Breaker is a
copy o f  b a sic recove ry so f twa re  o n  tape . N o w
available fo r any CBM 6 4  or Vic 20,

d o m o r  • I M E E
,  ' • •
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Please send me  T o r n a d o  at E9.95 + my
freel Breaker

All you 1 540/1541 disk usersDMON
1 I s  h e r e  a t  
l a s t .  
D m o n  
i s  
t h e  
d i s k  
m o n i t
o r  
y o
u  
h a v
e  
b e
e n  
w a i t
i n g  
f o
r  
i
t  
w i
l l

allow you to:
•  read/write blocks from/to  the disk
',d isplay and edit b locks on the screen
•  display and send disk messages/commands
• transfer your programs from tape to disk or disk to disk or even disk to  tape! •  and more!

A FREE BREAKER WITH
EVERY TORNADO IF YOU

USE THE COUPON BELOW
NOW!

BSF CSL, 82 FURNACE DRIVE, CRAWLEY, W  SUSSEX
RH10 6JE.

i enclose cheque/PO/cash to the sum of E

Name C o m p u t e r

Address

YC/ 12/ 04

Please send me  B r e a k e r  at f  7.95

Please send me  L i g h t  Pen at £11.95

Please send me  G r a p h l u t  at E15.95 (tape)+ my free LP

I P l e a s e  send me  G r a p h k i t  at f19.95 (diskI+ my free LP P l e a s e  use this form and block letters only. All pricesare inclusive of p&p (mail order only, add £2 if outside
I  U X I .  Please post to:Please send me   . D M O N  at f9 . 95 BSF CSL,  82 FURNACE DRI VE,  CRAWLEY,  WEST
L   S U S S E X  RH1 0  SJE.
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Commodore i n  t h e  classroom
COMMODORE W I L L  B E
sponsoring the prestigious 1985
British Computer  Soc iety
Schools' Computer Quiz . I t
commited itself to increasing
the number of  computers in
schools in 1984 and sees this
quiz as  a  v ehic le f o r  i t s
education offensive next year.
Commodore has contr ibuted
sponsorship o f  over  £50,000
including prizes, for  schools
worth over £12,500.

In conjunction w i t h  t h e
quiz, Commodore is running a
special s c hools ' l o a n  a n d
sponsorship scheme. Every
school taking part in the quiz
will be offered the free loan of
two complete Commodore 64
computer systems f o r  three
months and, if at the end of the
loan period the school wishes to
keep t h e  loaned systems.
Commodore will match every
£7.00 the school raises w ith
£3.00.

The quiz comprises a quiz
master and six to eight team
and ind iv idual r ounds  o f
questions. Schools in each area
will be asked to select a team of
three pupils — one under 17
years, one under 16 years and
one under 15 years. Local area
heats start in  November and

N e w s

the 40 schools thus emerging
as winners of the branch finals
will each receive a Commodore
communications modem f o r
use w i t h  Compunet, C om-
modor e ' s  n e w  o n - l i n e
database service. The 40 branch
finalists w i l l  then g o  o n  t o
compete i n  e igh t  regional
fi nals t o  w i n  p r iz e s  o f
Commodore 64 computers and
1541 disc drives, in total worth
over £5,500.

The eight regional finalists
will then compete in a national
final scheduled for  July 1985.
The winning school will receive
0,600 worth o f  Commodore
computers and  peripherals ,
and the runner-up will receive
Commodore equipment worth
£700; there will also be many
different prizes for  indiv idual
team members.

Commodore plan to folow
each regional fi nal w i t h  a
'roadshow' g iv ing  parents ,
teachers, children and local
people the chance to try out
C ommodor e 's  r a n g e  o f
computers along w ith  the ir
educational and  recreational
software and the new modem.

Further details are available
from Commodore Education
Department on 0536-205252.

VIC 20 word processing
ATLANTIC SOFTWARE HAVE
released their  TOTL range of
word processing programs for
the VIC 20.

TOTL. TEXT.2.0, for the VIC
20 with at least 8K expansion
claims to offer full formatting
control, text input, editing and
insertion in a single mode, with
full cursor control, forwards
and backwards scrolling and
direct sc reen edit ing.  This
package can be used not only
with Commodore printers but
also w i t h  s u itab ly  l i n k e d
parallel and RS-232 interface
printers. TOTI.TEXT.2.0. i s
menu-driven and incorporates
machine c o d e  sections t o
speed loading and printing and
may be used to print multiple

Norbain interface
NORBAIN M I C R O  L I MI TE D,  characters, a very fast graphics
have launched their  Turbo-  d u mp  and a special line buffer
point/GT, a  pr inter  interface whic h doubles thetext printing
for the Commodore 64and VIC speed on printers without on-
20, following an exclusive UK boar d memory.
distribution agreement w i t h  T h e  Turbopoint/GT inter-
the American manufacturer, fac e also includes an optional
Telesys Computer Peripheral p lug- in 16K pr inter  buffer to
Products, o v e r c o m e  the low print speed

This interface enables the o f  t h e  pr inter  when trans-
Commodore 64 and VIC 20 to fer r ing data to the printer at the
be connected to most of  the computer 's  maximum speed,
popular mak es  o f  p r in te r  T h e  Turbopoint/GT printer
currently available o n  t h e  inter fac e s ells  f o r  f  65.00.
market. It features a DIP switch Norbain Mic r o  Ltd. c an b e
selector for  different printers contacted at  Norbain House,
as w e l l  as  t h e  pr int ing o f  B o u l t o n  R o a d ,  R e a d in g ,
en hanc ed C o m m o d o r e  Berkshire, RG2 OLT; telephone
graphics inc lud ing reverse 0734-752201.

copies f r o m  memor y ,  o r
documents of any length from
files.

TOTL.TEXT.2.5 is  provided
for the VIC 20 with 16K and
contains extra features such as
embedded footnotes ,  e n -
hanced characters and printing
direct from tape or  disc files.
Direct keyboard input while
printing makes this  program
suitable for mailshots and form
letters.

The software is available on
tape and disc and prices range
from 01.95 t o  £19.95. TOTL
software i s  available f r o m
Atlantic Software, 28 Park Farm
Road, Kingston, Surrey, KT2
5TQ.
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WILDEST DREAMS SOFTWARE
Rental a r e  work ing o n  t h e
premise that i f  you can rent
video films why not computer
games? This  company, f r om
November 9th, will be offering
a package of new Commodore
games tapes for  rental only .

The Ultimate Game
IF YOU'VE EVER SEEN ONE OF
Ultimate Play  T h e  Game's
programs y ou ' l l  k n o w  w hy
Spectrum owners rave about
them. Atic Atac and Sabre Wulf
are b o t h  n o w  c las s ic s .
Unfortunately, CBM 64 owners
have been deprived —  until
now. The Staff o f  Karnath is
their first game for the 64 and it
should b e  o u t  i n  t ime  f o r
Christmas. I t  i s  a n  arcade
adventure in the style of their
most recent games and going
on pas t f o r m  t h e  graphics
should be breathtaking.

Ultimate Play t he  Game,
The Green, Ashby de la Zouch,
Leicestershire, LE6 5)U.

DOMARK HO PE T H AT  A
£25,000 p r iz e  w i l l  d o  f o r
'Eureka' what million pound
bingo prizes have done for
Fleet Street sales, since they
expect it  to be a number onf
hit by Christmas.

Eureka c ompr is es  fi v e
complete adventure stories in
one. Wi t h  a  p lo t  unfolding
across fi ve t ime zones from
pre-history to the present day.
The fi ve adventures can b e
enjoyed independently  a n d
each contains vital clues that
lead t o  the  E25,000 reward.
Each adventure starts with a
mission and your success in the
adventures is  aided by  your

E 1 0 skill as a warrior.
 E u r e k a  was programmed by

Hungarian software company,
Andromeda. I t  t o o k  t h e
equivalent o f  fi v e years t o
create along with the skills of
four g r aph ic  ar t is ts ,  t w o
musicians and a professor o f
logic.

11111111111111k

Dream makers
These tapes will be available for
hire o n l y  t h r o u g h  v i d e o
dealers.

Wildest Dreams  c an  b e
contacted a t  P.O . Box  84.
Coventry te lephone 0203-
663085.

t One for the road
CRL H AS ALSO  RECEIVED
approval from the AA for  its
C o m m o d o r e  v e r s io n  o t
'Highway Code'. This program
• c o t s  o f  ov er  a  hundred
questions, all of which can be
ound w i t h i n  t h e  b o o k

produced by HMSO.
The user chooses either a 25

question test or  ten question
test from which he/she is given
a perc entage r a t ing.  T h e
program includes a number of
graphics which represent road
signs a n d  traffi c  situations.
'Highway Code' will cost 15.95.

CRL can be  contacted at
CRI House, 9  Kings  Yard,
Carpenter's goad, London E15

The program i s  accom-
panied by a booklet of riddles
and verse which, together with
the game, leads to my s ter y
telephone number somewhere
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BRITISH TELECOM'S N EW
software house is producing a
new range of low-price home
computer games under  t h e
label Firebird. M r .  Richard
Hooper, Chie f  Executive o f
British Telecom's Value Added
Systems and services, hopes
that these games, which retail
at f2.50, "...will offer the same
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quality  as  s ome produc ts
costing twice as much." Five
Commodore and two VIC 20
titles are included in the initial
release. These are all games,
but M r .  Hooper  hopes  t o
eventually o f fe r  " . . .  educa-
tional software and other types
of programs".

Eastern promise
in Britain, a t  £14.95 for  the tape version

Eureka, which has already a n d  £16.95 for the disc version.
been translated in to  French D o m a r k  can be contacted at
with a  Spanish trans lation 228  Muns ter  Road, London
underway, is available on the 64 5W6.
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ERE SPIRITED OFF TO
the Premier Theatre in Shaftes-
bury Avenue o n  Halloween
night for  a sneak preview of
Colombia Pic tures  'G hos t
Busters'. Already bored silly by
Ray Parker Ir's song of the same
name, I faced the evening with
trepidation. But I was in for a
surprise. With it's 'good clean
f u n '  a p p r o a c h .  I  c a n
understand h o w  th is  o u t -
standing p iec e  o f  f a m i ly
tntertainment i s  achiev ing
such success in America. The
film, which tells the story o f
three N e w  Y o r k  p a r a -
psycholgists w h o  s et  u p  a
ghost-fighting business, has
become the all-time box office
record for Columbia Pictures.

Our e v e n i n g ' s  f r e e
entertainment w as  a t  t h e
invitation o f  Activ is ion w h o
have acquired from Columbia
Pic tures  t h e  e x c l u s i v e
worldwide rights t o  develop
Ghostbusters home computer
software. The game claims to
follow the fi lm closely, using
the music and characters from

hostbusters.
As with the fi lm, the game
uires you to fend off a ghost

invasion of New York and make
sure your chostbusters make it
to a final dramatic showdown
at the Temple of Zuul. With the
cash you are given to build a
Ghostbuster franchise, y o u
choose and equip) your own
vehicle and watch your debits
and credits r is ing o r  falling,
depending on your skill as a
Ghostbuster. V)lith all sorts of
gadgets at your fingertips, such
as a n  En e r g y  D e t e c t o r ,
Marshmallow Sensor or ghost
Vacuum, you must search for,
catch and store ghosts. New
York street maps are provided
to guide you on your mission.

Your progress is checked by
a Status Report and, if  you're
successful enough and earn
enough money , t h e  Ghost-
busters franchise and secret
number y ou acquire can be
used next time you play. Your
own secret number  may be
seen o n  a n y  v er s ion  o f
Ghostbusters anywhere in the
world.

The game is now available
on the Commodore 64 at 00,99
for the tape version and 09.99
for the disc version.

At Argus nobody can
hear you scream...

COMPUTER GAMES BASED
on box-office hits seem to be
all the rage. Argus Press Soft-
ware w i l l  b e  releasing their
game, Alien, on 19th Novem-
ber to pre-empt the relauch of
the sci-fi horror movie on Jan-
uary 1st. The game will be on
sale in over 250 cinemas across
the South of England and WM.
Smith wi l l  hol d a competi t i on
in the cinema on the opening
night in each town; the prize
will be a copy of the game.

Alien is the first of Argus'
Mind Games to  inc lude PCS
(Personality Control System)
which sets up the personality
variables for  each game. The
behaviour of each character in
a pa r t ic u la r  s i t u a t io n  i s
de te r mined  b y  s p e c ifi c
instructions, the history of the
pers onality  a n d  h i s / h e r
experience in the game.

The point of the game is to
try and beat the Allen whil
you are increasingly trapped i
your spaceship, the Nostromo
You are aided in your struggle
by trackers and other weapons,
but have your characters got
the courage to use them?

Alien is  available o n  the
Commodore 64 at (8.99.
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KUMA COMPUTERS AR E
hoping that, rather than splash
out vast sums o f  money on
computer games, that some
Commodore users might need
some assistance in  investing
their money. With their  latest
game, 'Stock Mark et ',  they
have s imulated t h e  London
Stock Exchange. Players ar e
given news items on company
shares and advice, hints and
tips for likely good investments
— although not all of these are
accurate. Players win or  lose
money through placing and
managing investments.

Stock Market can be played
by 1 to 4 players and costs 16.95.
Kuma Computers Ltd. can be
contacted a t  1 2  Horseshoe
Road, Pangbourne, Berks, RG8
7)W, telephone 07357-4335.

FOLLOWING THE SUCCESS
of their  'The Commodore 64
Games Bo o k ' ,  Me lb o u r n e
House have released a sequel,
'Commodore 64 Games Book
2'. Melbourne House c laim
that t h e  book  contains  3 0
'completely new and original
games l i s t i n g s '  w i t h  a
CHEXSUM lis ting supplied at
the end of each program so the
r eader  m a y  d e t e r m i n e
immed ia te ly  w h e t h e r  a
program typed in  contains a
transcription error , i n  which
case the line number where the
mistake h a s  oc c u r r ed  i s
pinpointed.

In keeping with the times,
Melbourne House have also
released the 'Commodore 16
Games Book', which includes a
v ar iety  o f  g a m e s  f r o m
educational a n d  s imulation
games t o  gambling games_
Once again, the CHECKSUM
utility is supplied,

E 1 2
' C o m m
o d o r e  
6
4  
G a
m e
s

Book 2 '  retails a t  f6.95 and
'Commodore 16 Games Book'
at (5.95. Melbourne House
(Publishers) L t d .  c a n  b e
contacted a t  Castle Yard
House, Castle Yard, Richmond
TWO 61T; telephone 01-940-
6064.
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Stock market

M o re  M e l b o u r n e  games

KOSMOS SOFTWARE HAVE
released Commodore 64 ver-
sions of their educational titles,
The French Mistress, The Ger-
man Master and The Spanish
Tutor. The programs provide
learning aids for thousands of
foreign wor ds ,  v erbs  a n d
phrases_

Each package consists ot a
tuition control program and
pre-recorded lessons, wh ic h
can b e  used in  a  variety o f
learning modes and, finally, a
translation tes t  mode. Each
language is  covered by  two
cassettes (Level A and Level B)
covering different areas o f
grammar and vocabulary.

Each cassette costs f8.95 (i.e.
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07.90 per language) although
Kosmos insist that the cassettes
may be bought separately as
each contains the  necessary
control p r ogr am.  Kos mos
Software Ltd. can be contacted
at 1 Pilgrims Close, Harlington,
Dunstable, Beds  L U 5  6LX;
telephone 05255-3942.

M el bourne
House
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Scrolling Stones
SEA, SUN, SAND AND NOW
software. The Isle of Wight has
got t h e  l o t .  So f t w a r e ?
Commodore has just launched
Spirit of the Stones, an arcade
game with 21 locations based
on a scrolling map of the island.
However, as well as a game you
also get the chance to join in a
treasure hun t  f o r  4 0  small
talisman, each containing a
single diamond and fo r  the
Great Wight Eye all of  which
have been scattered around
the is land. Fortunately, (Or
perhaps unfortunately ) y ou
don't have to  take the ferry
over to the island to claim the
treasure.

Included with the game is
the book of the Spirit of  the
Stones, a tale of smuggling and
the supernatural which tells the
tale of how the talismen came
to be  scattered. T he book ,
written by island resident John
Worsley, is  also full o f  visual
and v er bal c lues  t o  t h e
whereabouts of the stones and
one of  the first steps for  all
would-be treasure hunters
must be the deciphering of the
runes or secret writings which
border the pages.

Those c lever  enough t o
unlock the key to this puzzle
and fi nd one of the talismen
will also be eligible for a share
of the Royalty Fund into which
sop will be deposited for every
package sold. However, the
share-out will not be until 1993
or when the m i l l i o n  ceiling is
reached.

Secret o f  the Stones costs
114.99 and is  available from
,Commodore.

Four from Beyond
BEYOND HAVE ANNOUNCED
the launch of four Commodore
64 titles — Ankh, Aztec, Mr .
Robot and My Chess

Ankh is  described as  a
"computer m i n d  game... in
which play er s  ex p lo r e  a
mys ter ious , m a z e - l i k e ,
'Metarear w o r ld " .  Ex plore
with y ou r  'mindpr obe ( a
device t o  man ipu la te  o r
destroy objec ts  f ound  o n -
screen). Within each section
their lies a task, which must be
solved through the mindprobe
and creative thinking, a tool or
treasure to collect for help in
solving future puzzles, o r  a
trap. Beyond reckon you will
need assistance with this game
and are, thus , prov iding a
special helpline. They are also
offering a  pr ize t o  the fi rst
player to  solve a particularly
difficult problem within the
game.

In Aztec, players control an
'Indiana Jones-s ty le h e r o
searching a forbidden temple
for a  priceless golden idol' .
Each Az t e c  adv entur e i s
different and, as the game is
loaded, the computer creates
an eight level adventure setting
from a library o f  32 different
floors.

In Mr . Robot, players use
the Robot Factory to create and
play their own screen designs
on the A-side and guide Mr.
Robot around a  2 2  screen
obstacle course, c ollec t ing
power pills  and k illing alien
fires, on the B-side.

Beyond des c r ibe t h e i r
Chess II,with nine levels of play
and a default of 2, as 'the Rolls
Royce o f  c omputer  chess
programs'. You battle against
the computer in 3D with a view
of the chess pieces from the
rear and the side of the board.

All t h e  games  w i l l  b e
available on cassette at 0.95 or
on disc at £11.95. Beyond can
be contacted at Lector Court,
153 Farringdon Road, London
EC1R 3AD.

Tymac Talkies
TYMAC HAVE RELEASED A
series of 'talkies' for the Com-
modore 64 and VIC 20. These
arcade games feature speech
w i t h o u t  t h e  u s e  o f  a
synthesiser.

The games include Gandalf,
where you fi re power bolts at
ruthless attackers, Pegasus and
the Trials of Perseus where you
must fi ght  s trong creatures
while searching for treasures of
the ancients in combat with the
SarrlUrdi a n d  c o d e  name :
DEADZONE wher e,  a s  t h e
heroic lieutenant, y ou mus t
battle w i t h  t h e  mad leader
of a  hos t ile nat ion wh ic h
has developed a deadly virus
which he plans to unleash on
the world. Also available from
Tymac, for  the VIC 20, is  an
educ at ional/ fun p r o g r a m
called Type Snyper. Wizard's
Graphics, a  V I C  2 0  ut i l i t y
designed t o  generate h ig h
resolution mut l i- c o lour ed
graphics quickly and easily on
screen, s hould b e  available
soon.

Tymac Talkies are designed
by t h e  Amer ican company
Game Gems Inc. Tymac (UK)
Ltd. c a n  b e  contac ted a t
Nettleton House, Calthorpe
Road, Edgbaston, Birmingham,
B15 1RL.
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What? said Dylan

CRL, WH O  HAVE ALREADY
released t h e  program 'T he
Magic Roundabout for  the 48K
Spectrum, will be releasing the
Commodore 64 version before
the end of the year.

The program is based on the
BBC's p o p u la r  c h i ld r en 's
programme. The game takes
place i n  a n d  a r ound  t h e
c onfi nes  o f  t h e  M a g i c
Roundabout where Dougal is
trying to build a sugar house.
His fellow characters insist on
eating t h e  sugar cubes h e
needs t o  c o m p l e t e  t h e
construction as the sugar gives
them all much needed energy.

WHITBY COMPUTERS LTD.
claim to have produced a Spec-
trum simulator for the Commo-
dore 64, It sells for E14.95 and
should allow y ou t o  use all
Spectrum BASIC programs and
some machine code programs
on the 64 without modification.

Spectrum simulator
It should be available just after
Christmas o n  t u r b o  lo a d
cassette. We'll believe it when
we see 41

Whitby Computers Ltd. can
be contacted at 7 Chubb Hill
Road, *Whitby, Nor th York -
shire; telephone 0947-604966.

WE APOLOGISE FOR SOME Page 36, column 1 — line 100
errors in the article 'The BASIC should read:
Facts Pt. 3' (December issue, pp 100 IF A <-20 GOTO 100
34-36). They are as follows:

Program 3.5 page 36, column 3Program 3.1 page 35 — line 130
 should read: _ line 120 should read:
130 IF A < 20 GOTO 110 I F  I <  >17 then PRINT
Program 3.2 page 35 — line 130 Page 36, column 3, 5 lines from
should read: b o t t o m  —  Line 120 should
130 IF A -  2 0  GOTO 110

COMMODORE USERS CAN
now t u r n  the ir  64s in t o  a
musical instrument with a new
music package from Commod-
ore. T he  package is  c alled
'Music Maker and comprises
software, a book containing 28
popular songs  a n d  tutor ia l
material and a  24 key piano
style keyboard which fits over
the computer keyboard.

'Music Mak er '  has  been
specially developed f o r  t h e
Commodore 64 by Music Sales
Ltd, the world's leading music
publishers.

The software's eight built-in
voices s imulate instruments
such as the guitar, piano and
synthesiser; all the parameters
of each sound can also b e
altered t o  create almost any
sound within the capability of
the Commodore 64. A tune can

Game of the Century?
JEREMY SAN, FOUAD DATAN
and Andrew Glaister are re-
s pons ib le  f o r  C e n t u r y
Communications Ltd's  n e w
arcade game, Skyline Attack,

After t a k in g  o f f  f r o m
London, the aim of the game is
to pilot your plane across the
world's cities, shooting aliens
and s c or ing po in t s  w h i l e
watching your fuel gauge. The
game, for  either one or  two
players, includes 18 different
types o f  aliens, 10 levels and
joystick or keyboard option.

Sterling down under
STERLING PUBLICATIONS
Limited hav e  enter ed t h e
games mar k e t  t h r o u g h  a
new ly - fo r med  d i v i s i o n ,
Sterling Software, whose first
titles include the winner of the
Sterling Software competition
Orpheus in the Undeworld.

Orpheus is  an arcade/ad-
venture game inv olv ing a
treasure h u n t  thr ough 120
screens while avoiding a series
of hazards . T h e  pr ogr am
features split screen scrolling
and s e c r e t  pas s ageway s
through walls.

Orpheus in the Underworld
retails f o r  E6.95 o n  t h e
Commodore 64.

read:
FOR I = 1 TO 10000

2, W e  have been bombarded
with telephone calls regarding
a couple of blurred linesof data
statements i n  t h e  program
'Turbo 64' (pp. 38-39).
Line 255 should read:

be created around a range o
rhythms from waltzes to disco,
with  p re -p ro g ra mme d  b a ss
patterns. Y o u  c a n  a lso  u se
'Music Maker' to create three
note polyphonic music.

'Music Mak er '  caters fo r
those Commodore users with
no musical experience with its
single step input mode which
allows songs f r om the book
provided to  be  entered into
memory by note or letter. The
rhythm is then 'tapped out' on
any k ey  and the completed
tune played by the computer.
Finally, t h e  p iano keys ar e
duplicated on the screen and
light u p  when t h e  corres-
ponding note is played.Music Maker w ill sell for
E29.95 and will be available on
disc o r  c as s et te  b e f o r e
Christmas.

A nov el addit ion is  t h e
game Sssnakel which provides
an alternative to staring at a
blank  s c r e e n  w h i l e  t h e
program loads.

Skyline Attack is  available
on t h e  Commodore 64  fo r
E7.95. Centur y  C ommun i-
cations is a division of Century
Publishing Company Ltd. and
can be contacted at Portland
House, 12-13 Greek  Street,
London W1V 5LE; telephone:
01-434-4241.

Home Computer Line
BRITISH TELECOM (BRAD-
ford) have set up the country's
first c omputer  informat ion
service called 'Home Computer
Line'. Callers dialling a Brad-
ford number will hear a three
minute t a p e  c ov er ing a l l
aspects o f  computer owner-
ship. The information should
init ia lly  c o v e r  har dw ar e ,
software, per ipher als  a n d
computer world news.

For f u r the r  infor mat ion
contac t B r i t i s h  T e le c o m
(Bradford), Telephone House.
11 Broadway, Bradford, %Ai
Yorkshire, BD1 1BA; telephone
Bradford 392424.

December issue e r r a t a
255 DATA CC,FF,A9,00,8D,A7,
02,A9,01,8D,A8,02,20,44,E5,A9

Line 585 should read:
585 DATA 05,EA,D0,F2,A0,00
A2,04,B1,BB,C4,137,90,03,A9,20

We a p o l o g i s e  f o r  a n
inconvenience caused to  our
readers.

' =  E



NAVIGATOR
Shy Stida ad

Vaddent -  E s s a y

•  •  •  •  •

•  •  •  •  •  •

EXECUTIVE OFFICER
Ddat Imaprotha
Camas. L .

•  •  •  •  •  •

SCIENCE OFFICER
Sectetae, & W o n (  --

OccruonallyIIlog

•  •  •  •  •  •

•  •  •  •  •  •  •  •  •  •  •  •

CAPTAIN
Deperslable Courageous —

ExcelksIlLeaoer

•  •  •  •  •  •

ENGINEERING Of RICER
Reeskally Skoog, Ic a I 0

Pearrtaily Rebollota,

•  •  •  •  •  •

•  •  •  •  •  •

OFFICER
didd Aaamous

Autraread Resourarkt

•  •  •  •  •  •

ENGINEERING OFFICER
Croce!, nabalkout

Unbusassorthy Unflappable

•  •  •  •  •  •

THE CREW
Personnel
files follow—
yours to
command —
well almost._

frtiND
SPECTRUM 48K• CBM64

Featuring
the unique
Personality Control System

No. 1 Golden Square, London M R  3AB. Telephone 01-437 0626
E8.99



ZX
SPECTRU

SIMULATOR
FOR THE

commodore 64+
ONLY E14 - 95 !

IF YOU H A V E  A  COMMODORE-64
MICROCOMPUTER, THIS BRILLIANT
PROGRAM WILL ALLOW YOU TO USE
VIRTUALLY A N Y  SPECTRUM BASIC

PROGRAMS WITHOUT
MODIFICATION !

Just think  of it ! -  your programmes will think  you
really have a  Spec trum ! Because your 64 has  a
proper keyboard plus  RS232, disk -handling, and
serial por t  fac ilit ies , w e  are thr owing in a  lo t  o f
features of ZX-Interface-1 * as  well.

WHY Y O U  S HO UL D G E T A  SPECTRUM SI MULATOR

You can type in (virtually) all these Spectrum
listings from magazines, as well as those for
the 64.
It's a n  incredibly cheap w a y to  ge t
fac ilities  of another computer.
And i f  you 're  upgrading fro m Spectrum to
64, y o u r  o l d  p rograms d o n ' t  a l l  become
obsolete.
Spectrum Basic is in many ways easier and
more powerful than Commodore Basic. Why
not compare them for yourself ?

FULL TECHNICAL DETAILS AVAILABLE FREE
• Tr odor nor k i . o f  5 ,1
,
,1 ,0  r  
R e s e o l c O  
L i d

• Ir ode r oo r k  o f  Cor nr oodor o Business MothloreS i tc l

all th e

zx-spEcrillum sIIMULATOR
FOR SPEEDY M A I L  O RDER SERVICE, S E N D
CHEQUE/P.O. FOR E14.95 (Access/Visa accepted)

to
WHITBY COMPUTERS LTD

7. C H U BB H ILL  R O A D ,  WH I T BY,  N .YO R KS,
Y021 1JU T e L  0 9 4 7
-
6 0 4 9 6 6

COMMODORE 64
FAST LOADERS T A P E  TO  DISK

A B S .B. S.
(RAPID BACKUP SYSTEM)

A NEW GENERATION conversii. ii -111'y' developed f rom the
acclaimed Hypersave-64. R.B S. converts virtually all your long
loading cassette programs to TURBO-LOAD faster than the CBM
disk drive Mult i-part  and autorun programs are handled with ease.
Converted programs load independently. No additional hardware.
no Pokes, no SYS calls, no user knowledge required Load The
Hobbit i n  120 seconds, Tornado Lightning load. Fastback now
obsolete. A13 S. will convert more programs than any competing
utility Cassette C7,50p.

HYPERSAVE - 64
Retaining the flexibility which the Programmer demands Hyper-
save leaves you in control. 8 additional Basic commands Save.
load, verity up to 48K continuous RAM at HYPERSPEED with full
error c hec k ing Conv ert ed Programs  re load independent ly
Autorun lacility Hypersave also allows a small number of fast
loading programs lc be converted to Hyperload C assette E7.50

The mos t  powerful security backup utility on t he market a n
unbeatable price Fo r  all standard rate programs Al l  program
sections load and save continuously. Incorporates a sooh.sticated
header reader Versatile and user friendly C a s s e t t e  E4.50

BACKUP - DELUXE

DISKUS I
Introducing the new market leader. This is the simplest to use ane
most efficient tape to disk transfer utility yet devised No program
rewriting is  required and transferred programs will automatically
run when loaded F o r  single. multi, and aulorun programs.
*Automatic fi lename handling. 'Efficient use of Disk space. '  No
user knowledge required Diskus  I  wil l handle several proram
types which other utilit ies ignore. including headerless tiles A
bonus program is included which will transfer a number of fasl
oading programs to disk C a s s e t t e  E9.99

PRO -  SPRITE
Library. Editor. Animator for single and ri . u t o u r  spi • J oy s t i c k
control, Packed with features. Menu dr •  100
0
.
,
h  r - . • !  •  • .
,
e  c o d r
,

Complete with your first sprite library C a s s e t t e  E7.50

DISKLIS 1  i s E9,99 SPECI AL DI SCOUNT any  Iwo of the
remairder lust E9_919 All tour only €19.99 Free secrets' I / 0 guide

with every order

Fast despatch guaranteed Cheque/P.O. or S A E to:

DOSOFT
2 Oakmoor Avenue, Blackpool FY2 OEE.



It you've got
problems then 1 .111
Grahame Davies is , ,
A
1
here to solve them ,
Z Mif you think we've got
problems, let us
know!

L e t t e r s

wk.
111

Dear Sir,
I am writing to ask you how do
you program t h e  program-
mable function keys, F1-F8, on
the Commodore 64.
Yours faithfully,
E. Kenworth
Lancashire

We answer,
The function keys on the CBM
64 cannot b e  programmed
from BASIC. If you press one of
these keys, i t  generates a
character and you can then test
for this  character us ing i t s
ASCII value. T hey  c an b e
"programmed" using a bit of
machine code. This  patches
into the interrupt and tests to
see if there is a function key in
the fi r s t  pos it ion  o f  t h e
keyboard buffer. If there is, the
keyboard buffer is fi lled with
the r e q u i r e d  c o m m a n d
remembering that the buffer is
only t e n  charac ters  long .
Program 1  demons t r a tes
this and you can put your own
commands i n t o  t h e  d a t a
statements at the end of  the
program. Note that a left arrow4,--L indicates a carriage return.

Program 1
18 REM FUNCTION KEN' MOO B Y  OMEN MANDERFIELD 1 / 1 1 / 8 4
2e FRINT"LORMINO MACHINE CODE"TF*12.4096
38 MEAD M:IFA<>999THENPUKEP,A:P.P. I .1
,
30T036
48 PRINT"SETTINO UP FUNCTION K E Y S " : 1
4 ,
1 2
1
1
1
4 0 9 8 + 6 4 1 1 6

50 FORI.ITO7'READ as:peiRmfte60 iraleaTems.1).04"TmEmmeLeFTscas,Lemuts)-1)..cmfts(13)
Te M6oRi +CHM* ( /
80 FORJNITOLEN(116):POKEP+IM16+J-1,ASC(MIDS(664));NEXT
90 NE X T: S Y S 1 2 8
4
1 8 3 6 : E NI
800 DATAl28,169,130141,28,3,169,192
805 DATA141,21,3,88,98,169,192,72
618 DATA16So26472J8)72•72,72,76
815 DATA49,2340165,1S8J205,255,267.206
820 DATA3.76,188,254,170,169A118,2
825 DATA160,0,217,00J192,240,8,200830 DaTa192,6,22a,246,76,1861,294,152
635 DATR10,10,10,10,168,185,96,192

DATA240,9,157,118,2,209,232,224
845 1ATA16,268,242)134,198,76,188,254
856 DATA133,137,134138,135,139,138•140
855 DMTA999
876 lam
869 REM DEFINE YOUR OWN FUNCTION KEY DEFINITIONS HERE
e9e REM
980 DATA KUN+o"OLIST"'LOADSAVE
920 DATA NEXTJTHEN,INAVT,DOTO

REIDY.

Dear Sir,
I am using a Commodore Pet
for my project at school, and
the school has no handbook
for it. I would be grateful if you
could answer these question%
for me:
a) H o w  'do y o u  ge t  au to

repeat on all keys on the
PET?

b) W h a t  a r e  t h e  s o u n d
channels and how are they
used?

c) Wh a t  is the PEEK location
for reading the keyboard?

Yours faithfully,
Jim Watts
Portsmouth
We answer,
a. Y o u  cannot get auto repeat

on all of  the keys on the
PET.

b. Location 59467 controls the
sound. POKE this location
with sixteen to turn on the
sound and POKE i t  with
zero to turn the sound off.
If you PRINT CHR$(7) a bell
will sound and automati-

c
.

cally turn o f f  the sound.
Location 231 h o l d  t h e
chime time of the bell. Try
POKE231,0:PRINICHR$(7).
This location defaults t o
sixteen. Location 59466 sets
the musical timbre of the
sound. POKE this  with a
number (0-255) to change
it. The best values to use
are 15, 31 and 51. Location
59464 contains the actual
note to be played.
Location 151 returns which
key is being pressed (255 if
no key psessed).
Location 152 is one when
the s h if t  k ey  i s  be ing
pressed.
Location 158 holds  t h e
number o f  characters in
the keyboard buffer. Thus
POKE158,0 w ill c lear the
keyboard buffer.
Location 227 is the length
of the keyboard buffer.
Location 623 contains the
characters in the keyboard
buffer. I f  you extend the
keyboard buffer by using a

command such as  POKE
227,40 you will overwrite
first cassette buffer which
should be fine in nearly all
circumstances.

Dear Sir,
own a Commodore 64 and

' Your Commodore' covers a lot
of my interests. lam just getting
used to  the BASIC language
and am taking great interest in
your 'BASIC Facts' series.

I would like to see more on
graphics, especially 'Fun Grap-
hics', such as how to get 3-0
graphics.

Could you tell me how to
move a graphic using keys on
the keyboard. Also, could you
please t e l l  me  what a  user
defined graphic is.
Yours faithfully,
A. Denman,
Barnsley

We answer,
The program over the page
demonstrates how to move a
sprite about the screen using
the keys indicated in the REMS.
This may be easily adapted to
move any other object.

OUTPUT
I
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'40 REM'
te e  RER DR
.
R F C R  
S P
R M  
I

ROO BRTA "MI31111.111111111111111'
1018 BATA '11  1 1
-1020 DATA .
1 1  
1
1
-

..031 TATA 9 1  1 1 1  I I "
10
4
1 
O
R
T
A  
"
I
L  
I
I
I  
I
t

A m  EIATA '11  1 1 •
.,ase DATA ' I L  I I  1 1 •
:OM Derel " I I  1 1  I I '
110
,
8 
D
A
T
A  
"
1
1  
L
i  
I
I
"

LOBO BATA "LI I I  I I I "
1110 DATA '111111111111 t  I I "
L:11 TW•R 1 1  I I  1  I I "
1121 DATA 9 1  I I  I  1 1 1 "
1230 DATA * I I  I I  I  I  I L '
:1 4 0  TRTR "1 1  1  1  I I "
1151 ORTM ' I I  I  I  1 1 '
lige Deem - Li  I .  1  1 1
-11
7
0 
N
t
r
e
l  
'
I
I  
1  
I  
1
1
"

Ilea eterel "11 I  I  I I "
1198 P TA ' I I  1  i  I I '
lags o r s  "111111111111111111111111"

eastrv,

A User Defined Graphic
(UDG) is a character specially
designed by a programmer (i.e.
you!). The CBM 64 has 256 pre-
defined characters and a vector
pointing a t  these. They are
stored i n  R O M .  Yo u  can
change the vector t o  point
elsewhere in RAM and define
your own characters. On the 64
you have to redefine all of thecharacters so the best thing to
do is to copy all of the character
information out of ROM and
then redefine as many as you
require.

Dear Sir,
I a m  strongly thinking o f
purchasing a disc drive for my
Commodore 64. But, I  have
read in  different magazines
that the Commodore 1541 disc
drive is a  little bit  sluggish.
Please could yo u  t e l l  m e

E
1
8
w
h
e
t
h
e
r  
t
h
e
r
e  
a
r
e  
a
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y  
o
t
h
e
r

disc drives which are compa-
tible with the Commodore 64.
Yours faithfully,
Graeme Lee
West Sussex

We answer,
There are no other disc drives
that may be directly bolted on

to the .
C B M  
6 4 .  
T h
i s  
i
s  
d
u
e  
t
o

the specialised serial port used
by Commodore. The speed of
the 1541 is mainly limited by the
speed of this cable. There is at
least one add on extra that you
can buy that will considerably
speed up the 1541 but might
have other memory or buffer
limitations. Alternatively you
can b u y  a n  IEEE cartridge
(which should plug. onto the
user port) and this will open up
the whole world of IEEE devices
including t h e  Commodore
single and twin disc versions as
well as hard discs, ten pen
plotters and so on. A cartridge
like this may cost around 00.

Dear Sir,
Two weeks ago I  bought a
Commodore WC 20 computer
from a  l o ca l  shop, T h e
computer was reduced i n
price from 1129.95 to E99.95.
Not knowing very much about
computers, b u t  interested
enough in buying one for my
own education as well as my
children's, I  thought this offer
represented a  g o o d  buy.
Unfortunately, having bought
the i t em I  n o w  fi nd that
software availability is being
run down for this particular

machine. Furthermore, I  am
informed that the supply of 3-
16K RAM may prove difficult as
shops are running down stocks
in order to make way for the
new Commodore 16.

At the time, I was not made
aware o f  t h e forthcoming
change in machines and I  am
anxious to find out if the new
Commodore 16 software can
be used on the VIC 20, or if an
expansion unit can be obtained
to bring it into line with the '16'.
If so, where can I purchase such
a unit?

Having read your first issue
of the magazine, lam delighted
that a  series on VIC Games
Programming is available in an
easy t o  understand format.
However, i n  v iew  o f  t h e
difficulties described above,
could you let me know where I
can get games such as 'MultiTron , described on page 35 of
your October issue, and also
whether my computer can be
updated or not.
Yours faithfully,
P 1 Lycett,
Stafford

We answer,
Commodore 16 software will
not run on the VIC 20. As this
machine is being phased out,
stocks o f  games w i l l  u n -
doubtedly dwindle although
all the current owners will still
want to buy new games. There
are st i l l  p len ty o f  shops
stocking a  large range o f
excellent games. If  you have
trouble getting software o r
RAM expansion boards then
there are certain to be adverts
in your local press from people
wanting to  sell their second
hand equipment. The VIC 20
cannot be upgraded to become
a Commodore 16.

Sumlock w h o  released
MultiTron are at Royal London
House, 1 9 8  Dean sg at e ,
Manchester M3 3NE.

Dear Sir,
I have a VIC 20 and a Zero
Electronics 64K RAM card. I
want to get into, and use, the
'other' 32K since I understand
enough to wreak 32K out of the
card. The October issue o f
Your Commodore said "There
is indeed 64K o f  RAM..."
(Mastering Machine Code,
p.7): although I have a VIC 20,
have 1 some 'fiddling around'
to do with my card?
• H e x  doesn't vex but  al l
helpers I  turn to don't speak
English! Can you assist?
Yours faithfully,
B.E. Rivett,
Devon

We answer,
The article was referring to the
CBM 64 when it said "There is
indeed 64K of RAM...", I do not

know anything specific about
this particular RAM card but
there are some guidelines I can
give. There must be a manual
supplied with it telling you how
to use it .  I f  this manual is
unclear t h en  t r y  get t ing
in contact with t he manu-
facturers. The principle will
probably b e one o f  paging
banks of RAM in and out. This
means that you use bank one
which contains 32K, then you
page this out and page bank
two in and access the second
32K. To access the first bank,
you have to page it  back in
again. Therefore you can look
at either bank but not both at
the same time.

Dear Sir,
I h ave  ju st  purchased a
Commodore 64. Needless to
say I  am lost! The hand book
tells the minimum. Could you
advise me on a better book (or
books) where a t  least t h e
graphic symbols are listed.
Yours faithfully,
T. Davis
Blackburn

We answer,
The best all round guide giving
simple and  advanced tech-
niques, information and data
charts i s  t h e Programmers
Reference Guide which costs
about 0 5  f rom "a l l  good
computer shops".

Dear Sir,
Please can you help me with a
simple problem. I  am having
great difficulties trying t o
devise a  random number
generator in a machine code
program on my CBM64. Have
you got any ideas?

We answer,
There are a number of ways of
doing this. Firstly. you can use
any of the memory locations in
the 64 which are constantly
changing. A good example of
this is the clock. You can also
time a n y  variable length
operation in your own code
such as how long a  key is
pressed down.
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Amazing graphics, fast and furious action, challenging
strategy, compelling adventure th i s  first wave of

games from TALENT has got the lot!
Wr i tten by professional  computer  scientists using

power ful  new programming techniques (which leave
machine code standing).  s  have pushed home

micros to l i m i t .
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KALAH
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INSTANT CREDITCARD 24 HOUR ORDERING SERVICE TEL 041 552 2128
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Display the time of
day on the screen
whilst programming
with this handy 4 .
machine code routine
from Les Allan.

HAVE YOU EVER WONDERED
how much time is spent on the
family computer when writing
or debugging a program? Well
here's a chance to find out with
a simple screen clock that can
be used either as a digital clock
to keep an eye on things or as a
time elapsed indicator.

Buried away  ins ide t h e
computer i s  t h e  Complex
Interface Adaptor (CIA) chip
which performs as well as many
other things the Time of Day
Clock (TOD). This is a special
purpose t imer  fo r  real t ime
applications. The TOD consists
of a 24 hour (AM/PM) clock
with s e c  resolution being
organised i n t o  4  separate
registers: 10ths o f  a  second,
seconds, minutes, and hours.
The AM/PM flag is located in

SCREEN
CLOCK

'



the MSB of the hours register.
A specifi c sequence o f

events must be followed for the
proper setting o f  the TOD.
TOD is automatically stopped
whenever a write is made to the
MS13 register and will not start
again until a write to the 10ths
of a  second register. This
assures tha t  t h e  T O D  w i l l
always start at any desired time
since the entered time is frozen
until the final write to the 10th
of seconds is made.

Window display
This program creates a window
in the top right hand side of the
screen to continuously display
the time. The interrupt routine
is re-routed to a machine code
program loc a ted  h i g h  i n
memory SCF08 so that every
time an interrupt occurs the

RE A DY .

clock can be updated. The only
limitation t o  this  program is
that the interrupt pointers must
not be  altered by  any other
program.

The program wor k s  b y
taking the HEX value of data,
converting it  to binary coded
decimal, carrying out a check
to see i f  it is within the legal
range a n d  P O K i n g  i n t o
memory. Hex data has been
used because it keeps the data
statement tidy, makes it easier
to read and is the working code
of the machine. Providing that
the final check sum is OK the
machine c o d e  r o u t in e  i s
activated and the display set to
enter the correct time of day.
Error trapping is  again pro-
vided to ensure that only the
legal range o f  t ime can b e
entered. When the values have
been correctly entered, press-
ing any key will start the clock
from that desired time.
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Combination changes

The s equenc e h a s  b e e n
arranged t o  create pleasant
colours for the clock, border,
screen and cursor as the prime
purpose for  this routine is to

allow .1 check to be made on
time w h e n  pr ogr amming.
However, if a change to these
combinations is necessary then
a few simple pokes is all that is
required.
Warning!!
As these locations are used by
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the machine code routine it is
essential that no mistakes are
made o r  t h e  program w i l l
irrecoverably c ras h. I t  i s
therefore essential that a save is
made b e f o r e  f u n n in g  o r
changing these values.

POKE 53113,0-15
POKE 53183,0-15
POKE 53188,0-15
POKE 53193,0-15

s o k
_To turn on the screen clock at

any time all that is required is to
enter SYS 53000. To turn off the
screen clock enter SYS 53200 or
Press RUN/STOP and RESTORE
keys simultaneously.

Further information on the
TOD can be found from the
Programmers Reference Guide
Appendix M on page 431.

Program Listing

P O K E 5 6 3 3 1 , A 4 T
P R I N T C H R 4 < 1 7 / T A B ( 7 )
.
M I N U T E S  
' S P 4 1 1 1 I N P U
T M 1 4

I F L E N I M 1 4 8
,
8 , 2 T H E N P R
I N T C H R * 8 1
4 5 I C H R 4
8
1 4 5 > C H R O
( 1 4 5 ) 1 0 0
T
0 5 1

T . . . 1 6 , 1 1 8 V A L I L E F T • C M 1 4 , 1 / 1
4
V A L ( R I G H T S I M
1 0
,
1 1 )

I F T > 8 9 T H E N P R I N T C H R * I 1 4 5 ) C H R
1
4 8 1 4 5
)
C H R O
( 1 4 5 ) 1
G O T
0 5 1

P 0 K E 5 6 3 3 0 , T
P R I N T C H R * ( 1 7 ) T A B I 7 ,
-
9 E C O N 3 S  - 5 P 4 )
,
I N P U T S E *

I F L E N ( S E * ) ( ) 2 T M E N P R I N T C H R I I ( 1 4 5 ) C H R 4 ( 1
4 5
) C H R
0
(
1 4 5 ) 1 0 0
T
0 5 6

T m 1 8 . 8 0 , 8 A L ( L E F T 4 1 . S E 4 , 1 ) > . V A L ( R I G H T *
8
S E * ,
1
/
)

I F T ) 9 9 T H E N P R I N T C H R O I 1 4 5 ) C H R 4 1 ( 1 4 5 ) C H R 0 ( 1 4 5 )
1 8 0
T O
5 6

P O K E 5 6 3 2 9 , 7
P R I N T C H R O ( 1 7 ) C M R 0 ( 1 7 ) C H R O ( 1 7 ) T A 6 C 6
) .
A N Y  K E Y  T O  
S T A R T
.

D E T K E Y * 1 1 F K E Y *
4 . .
T H E N 6 2
P 0 K E 5 6 3 2 0 , 2 1
9 Y S 5 3 2 0 0 1 R E M  S W I T C H  O F F  C L O C K
S Y 6 5 3 0 0 8
1
R E M  
S W I T
C H  
O
N  
C L
O C
K

E NO
1
RE M    H E M  D A T A  F O R  M . ,
,
C  R O U T I N E  
O O O O O O  
0 0 0 * *

D A TA  A 8 , E E , 1 3 0 , 9 8 , C F , 7 8 , A 0 , 1 4 . 0 3 , 8 0 , 2 6 , C F . A 9 ,
9
E ,
8 0
.
1 4

DATA e 3 , A 0 , 1 5 , 6 3 , 8 D , 2 7 X F , A s . c F , 8 0 , 1 5 , 0 3 , 5 6 , 6 6
, 2 1 ,
E A
D A TA  7 9 , A 0 , 2 6 , C F , 0 0 , 1 4 , 0 3 , A D , 2 7 , C F , 8 D ,
1 5
,
8 3
.
5 8 , 6 0 ,
A
0

D A TA  1 8 , 0 0 , 2 9 . F 0 , 4 A , 4 A , 8 5 , F E , A 9 , 1 C . 0 5 , F D , A 8 , 8 8
,
A 0
, 0 8

D A TA  D C , 4 6 , 2 9 , 7 F , A 2 , 8 0 1 , 2 0 , 8 2 , C F , A 0 , 0 A „ D C . 2
8
,
8 2 ,
C F
,
A
0

D A TA  0 9 , D C , A 2 , A E , 2 8 , 1 3 2 , C F . A D , 0 0 , 0 C , 2 9 3 , C F .
6 1 8 , 8 3D A TA  A 9 , 9 0 , 2 C , A 9 , 8 1 , 2 0 , 9 7 , C F , A 9 , 9 0 , 9
1 ,
F D
,
A
9 , 0 0 , 0 5 ,
F E

D A TA  A 8 , 0 F , 9 1 , F 0 , 0 0 , 1 0 , F 8 , 6 C , 2 6 , C F , 4 0 , 2 0 ,
1
3 F
,
C F
, 6 0 , 2 0

D A TA  9 3 , C F , E 1 A , 2 0 , 9 7 . C F , 6 0 , 4 A , 4 A , 4 A , 4 A , 2 8
, 0
F .
0 9 , 8 0 , 8 1

D A TA  F 0 , C 6 0 , E E , E E , E E , A 8 1 , 8 0 , 0 E , D E , M 0 ,
9 1 3
, C F
,
C
9
. E E

D A TA  0 0 , 1 4 , E E C F , 2 0 . 4 4 , E 5 , A 2 , 8 0 1 , 9 0 , E 3 , C F , F
8 , 8 7 , 2 0DATA 0 2 , F F . E 8 , 4 C . B P , c F , A 9 , 9 F , 8 1 3 , 2 e , 0 e , A 9 , e c
, 8 0 , 2 1 , 0
e
DATA m 9 , 6 1 , 6 o, e 5 , 0 2 , 4 C , 3 7 , c F, e e , 4 4 , E 5 , m 9 , 0 E , 0 0 , e 8 ,
0 0D A TA  0 0 , 8 6 . 0 2 , A 9 , 8 6 , 0 1 3 , 2 1 , 0 0 , 4 C , 2 0 , C F , 0 5 ,
2 0
,
2 8
,
2 1 9
.
2 0

D A TA  2 8 , 2 8 , 1 2 , 2 0 . 4 3 , 4 2 , 4 0 , 2 0 , 3 6 , 3
4
, 2 0 , 2 0 .
2 8 , 4 3 , 4
C
, 4
F

OA TA  4 3 , 4 0 , 2 0 , 1 1 , 1 1 , 8 2 , 0 0 , 0 0
D A TA  E N O

0

S C R E E N  C L O C K  F O R  C 8 m  6 4
0

OTH E R  A U T H O R S  N O T E  T H A T  N O  C OM M OD OR E
S Y M BOLS  M A K E  F O R  E A S I E R  P R O G R A M  R E A D I N G

0

2 1 S T  S E P T  1 8 0 4  •
•



THE COMMODORE 6 4  IS  A  VERY
sophisticated computer; its sound and
graphics capabilities make it one of thebest devices available to the home user.
But, why, oh why was the machine not
finished with a state of the art BASIC? This,
it seems was an over-sight, in an effort on
the part of Commodore to get a 64K
computer "out the door" earlier, in case
they were beaten t o  the punch by
Japanese Cowboys or English whizz-kids.
Specification is everything these days
though, so we are stuck with superb
facilities that cannot be easily accessed.
Or can they? For graphics, we  can
purchase software solutions t o  our
hardware problems i n  the  form of
graphics software.

Graphics Software
Let me demonstrate how a problem to a
novice can be  easily overcome with
software. To draw a line on a computer
you have to (a) PLOT an invisible point
and (b) DRAW from that point to another
point, and for both of those points you
need precise co-ordinates like so:

10 PLOT 100,100
20 DRAW 50,5

This means you've instructed the
computer to go from the bottom left of
the screen (0,0) to 100 pixels across to the
right and 100 pixels upwards (100,100)
without making any marks on the screen
(PLOT). Then from 100,100 drawing a line
50 pixels up, producing a diagonal line
from 100,100 to 150,150. I  don't know
about you, but this kind of thing gives me
a headache after the 400th line of my
drawing.

The same problem on the same 64
becomes simple when you boot up your
graphics program, like PAINTPIC from
Kuma. You can select the "line" option,
move the cursor with your joystick or keys
to the start position, mark it and move to
the finish position. The second method is
more accurate and less work, especially in
complex drawings where you don't Hant
to have to work out the exact co-ordinates
of single pixels.

There are essentially three types of
graphics software available to the 64 user:
Draw or painting programs, languages,
and Games Designers or Sprite Editors.

Draw programs

E
2
2

With Draw programs, o r  "painting"
programs as they are sometimes known,
the process of producing graphics screensor titles for your programs is reduced to
merely "drawing" your design directly
onto the screen, a bit like the old Etch-
a-sketch gadgets. They are however a bitmore sophisticated than that, as you have

the facility to colour individual pixels or
lines, or even whole blocks of the screen
at will.

There are quite a few draw packages
available now. DOODLE by Quicksilva,
for instance. This is a disc based drawing
system, and as such, is quite advanced (if a
teeny bit slow.) You can perform a great
many juggling acts with a  drawing:
copying a section to "stamp" all over the
screen, or use as a brushpoint, "box","line" a nd "circle" modes, a nd
something called ZOOM, which enlarges
an area of the screen, to allow you to draw
with greater precision.

Another two similar packages are the
cassette based systems, PAIN1PIC by
Kuma and PANORAMA by Talent. Of
the two I  find PAINTPIC the better,
inspite of the fact it's less user-friendly
that PANORAMA, i n  part because
PANORAMA has some really annoying
sounds in it. Why do you need sound in a
drawing program? I find myself asking the
same question. The cursor stutters across
the screen to a kind of synthetic bell
sound, which on auto-repeat clatters like
an empty machine-gun. In the end I had
to turn the sound off to concentrate. Not
only that, but if you make any mistake like
entering an option which is not available,
you get the most horrendous noise. I
don't know what it's meant to represent,
but to me it  sounds like a  metallic
squirrel being cut in half by a circular
saw in an echo chamber! (Screeekra-
nnnnnnnnnnnngggssshhhhhhhhhh!!!)

PAINTPIC is a far quieter piece of kit. It
is fast, accurate and colourful, making full
use of  the Commodore's capacity for
multicoloured drawings. It's a shame the
manual ic so difficult to understand.

The last piece I  looked a t  was
something called ROLF HARRIS'
PICTURE BUILDER. This is a  kind of
computer aided nursery block program
from the originators of the machine itself.
You can use the character blocks on the
machines keyboard to build up pictures
of low-res or character graphics. Simple
stuff, y ou may say, but  computer
education must begin somewhere, so why
not with toddlers?

LI
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Computer Graphics language
The second type of program is by far the
most far reaching and useful of the three,
as it is the computer graphics language.
ULTRABASIC '64 is the best example
of this type o f  program. T h e  disc
based ULTRABASIC 6 4  i s  a n  e x -
tended BASIC, boosting the (not to put
too fine a point on it) prehistoric BASIC
supplied with your machine. This means
you can reap the benefits of  built in
TURTLE funct ions, a n d  generally
enhanced control o f  colour, line and
sound capability. An excellent piece of
software with an interactive tutorial on
the disc, and well written documentation.

•
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The final, and most popular area o f
interest in  graphics at  the present is
Games Designers and Sprite Editors.
Games Designers do just that; allow you
to create your own games, which you can
play or lend to your friends. Such beasts
for the 64 are the excellent GAMES
CREATOR a n d  G O  SPRITE f ro m
Mirrorsoft. Let me start by congratulating
Mirrorsoft on  the quality o f  all their
products. T h ey a r e  slick, sensibly
packaged, well documented and user
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friendly. GAMES CREATOR allows the
user to  define his own sprites, back-
grounds, bullets and sound effects, even
music, with no difficulty. And they're not
just simple effects either! You've got
jumping and gravity effects, scrolling
backgrounds, animated sprites, f u l l
length musical pieces and explosive, not
to say good'n'noisy sound effects. This is a
very detailed a n d  satisfying games
constructor, the only drawback being the
need to drive all your new games using
the master program. OK, so you can't sell
your game and become rich, but you can

E 2 4 re-design your own favourite game. As
this type o f  program goes GAMES
CREATOR is very good.

GO SPRITE is a bright and racy sprite
creation and animation package, with lots
of icons and arrows pointing to applicable
parts o f  t h e screen. I t  displays t he

different "frames" o f  your sprite like
frames of film, and animates them while
you watch. You alter the sprite either with
keyboard controls or a joystick, moving
the cursor to the facility you want to use
and pressing the fire button. Of this type
of program, Go Sprite is the best I've seen.

Two other packages are not so good.
GRAPHICS MASTER is OK but nothing
new and a bit oddly laid out. It  does
however have more colour combinations
than many other sprite editors I've seen.

GRAPHICS DESIGNER is possibly the
most erratic piece of software I've ever
seen. It  is "User-violent", in that at no
time d o  you know what i t  is  that
the program is doing! The flimsy manual is
garbled and t h e o n  screen prompts
evasive. For instance, what would you
make of the phrase "F?". I know what I'd
say!

Drawing to an end
The applications of these pieces is up to
you. It is possible to use them for games,
business graphics. animated cartoons or
even art for its own sake. I suggest that
before you buy any package that you
match its facilities with your skill and your
needs.

One last point. I'm fed up with people
buying d ra w  programs a n d  doing
"abstract computer art" or "computer.
type" pictures; using an art program like a
computer instead of using a computer
like an artistic tool. For goodness sake,
when you buy a draw program. DRAW!
Be creative. Don't just doodle. There
aren't nearly enough people in the world
who know about computers and the arts,
so there's plenty of room for you in the
computer art world of the future.

C



FIRST
AID

for your 64
Computers, like people, are fallible. They need the right

combination of code and care to perform effectively in the
business or the home. And that requires first hand knowledge
from you to creatc a healthy operating environment for your

Commodore 64.

Knowledge about machine language, about the lesser known
qualities of the 64, about the disc drives, graphics, and about the
tricks and tips to keep your 64 on line. That's why First Publishing
has now launched in the UK a series of high quality books and

software packages to provide a complete health care kit for your
64. Commodore 64 users throughout Europe have already found it

a tonic. We think you will, too.

' I -o r  i  brochure on all the Commodore 64 hooks and software packages available f ro71
First Publishing. please t ill in the coupon and send to: Amanda York. First Publishing.
Unit 2011. Horseshoe l a d .  Horseshoe Park. Panghourne. Berkshire.  1
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Simon Rockman calls up
Commodore's new number,
Compunet, an on-line
database ser v ice
-
t k i r
-
t he

Commodore 6
-
4.
COMPUNET IS THE BIGGEST THING
that has happened to the Commodore 64
since the machine was launched two years
ago. When y ou buy  the Commodore
communications modem you get a year's
free subscription t o  the new database
service. Anyone who is used to dial-up
databases w il l  fi nd Compunet a  cross
between PRESTEL and bulletin boards.
PRESTEL is a passive system where only
specially authorised people (Information
Providers (IP's) are allowed to  put up
pages; however, Compunet has had a
section called T he  Jungle".

Here anyone can put up a page of text
or a program and charge for  it. When
another user wants to read that page or to
load that program they can buy it. The
money is automatically debited from their
account with half of it going tot he person
who provided the information and the
other half to Compunet. The maximum
price for a page is £999.99.

When dealing with large sums like this
the system needs to be secure against the
intruders and hackers who could put up a
page under their own name and then use
a stolen I D  and password t o  read it .
Compunet is one of the most secure pub-
lic systems invented. Every Compunet
modem has its  own fingerprint, a code
number built into it which is specific to
your ID. To use a different account you
need a different modem. This level of
security should open the door to major-
transactions such as booking holidays and
home banking. The system sounds great
so lets look at what happens when you go
to use it.

Compunet in use
After the small black box  arrives from
Commodore you rush to the computer
and unwrap the package. The manual is a
single flimsy sheet of paper, the rest of it is
on the system. (I have never understood
why peop le  s t i l l  l i k e  us ing paper
directories when they  could use the
computer they are talking to do the work
of look ing things u p  fo r  them). The
modem contains an 8K ROM. This holds
your secret serial number and some of the
routines necessary f o r  a  conversion
with the Compunet mainframe. The rest
of the routines need to be loaded, from
tape, disc or from the mainframe itself. It
is in this last form that the program is first
sent to you.

To call up the mainframe you simply
press shifted C return; this is the connect
command and prompts y ou w ith the
question "Dial Number?". Depending on
where y ou are in  the UK you dial a
telephone number given in  the leaflet
which comes w i t h  t h e  modem. The
modem then dials the number out like a

normal telephone. When the  modem
finishes dialling it prompts you with the
message, -
C o n n e
c t i n g '  
a n
d  
t h
e n  
t
h
e

border changes colour as i t  connects.
Compunet does not have a mainframe to
itself (although th is  i s  supposed t o
change); i t  shares t ime o n  a  DEC 10
mainframe owned b y  ADP computer
services, whose telephone line it also uses.
While the two computers seem to  be
doing nothing during logging in they are
in fact chatting away. logging you into the
correct area of the DEC and establishing
who you are (from the code number in
your modem).

When these fermalities are completed,
Compunet asks you fo r  your  I D  and
password. The ID is an eight letter code
which is used to identify you as the source
of any information which you upload. At
the moment the password can only be
changed by  Compunet; however the
facility for the user to change the pass-
word will become available and will add
an extra level of security.

Once logged i n ,  Compunet does
the clever trick of interrogating your '64. It
finds out what software you have loaded
before you logged in. I f  you have the
latest version of  the extra software the
system lets you straight through. I f  you
have not got anything soft loaded (loaded
from tape or disc) then Compu net sends
you the software you need. This is called
linking and takes a  l it t le  while. The
process is a little slower than using a 1541
disc drive and so, although disc users
decide to  save on the cost of the tele-
phone call, tape users may decide to link
every time they log in rather than wait for
cassette tape to load. If the extra software
has been updated since you last saved it
the system will send you an update.

Because the mainframe always knows
what system you are using (a Commodore
64) it  can send you routines and expect
you to be able to run them. It would be
possible for you to have a program which
shares the work between the mainframe
and the micro. This would speed up any



games which involved player to player
interaction. The mainframe could jus t
send a code and the software in the micro
would translate i t  in to a sequence o f
movements. This is looking to the future;
there is a fair bit on Compunet as it is.

The Jungle i s  fi n e  f o r  pos t ing
announcements, b u t  y o u  m a y  w ant
to send a private message to a few friends.
For this there is the Courier service. This
allows you to send the same information
to up to five people. When one of them
logs in a small letter box appears on the
title page to tell them that there is mail
waiting. The first page of the letter shows
the recipient who else has had the same
letter. No charge has yet been announced
but this is likely to  be an inexpensive
service.

Fun and games
Besides all the bor ing betting, home
banking and estate agent services which
make the database profi table for  the
owners, there is Compucat, a database of
rumour and gossip which is  run by  a
computer freak who seems to know some
very important people.

Compucat is not to be confused with
Comp-U-Card, a  d is c ount  or der ing
scheme which allows you to buy over the
modem w i t h  a  reasonable discount.
Because Comp- U- Car d r equ ir es  a
scrolling screen the system has to send
you some special software, called a link,
which supplements  t h e  C o m p u  net
software.

A similar link  is used for  the systems
adventure game. This is MUD: standing
for Multi-User Dungeon, i t  is the best

lor

adventure game written. The vocabulary
is much better than that of the Hobbit
and t h e  lex ic al analysis allows  f o rcommands like "Get it ' and "Kill Him".
There are three types of objects: items
like the crown and swords which can
be c ar r ied,  mob i les  — c ompute r
generated as s ailants  w h i c h  c a n
be fought and may be carrying treasure
which can be added to your haul and,
thirdly, real people. Other players enter
the same fantasy land: you can follow, talk
to, fi ght with o r  even kiss the other
players. MUD is huge; some people get
really addicted to it, living as an enchanter
or Necromancer is much more fun than
being a computer programmer. There are
so many  facets t o  M U D  tha t  i t  i s
impossible t o  cover them in  any one
article; the best way to find out about it is
to play it. Good luck.

Thor the Wizard has just disappeared
in a puff of

• Si;

11. 1 1
,
1 .1 1
1

• , i g a
, _

 alit
L.

liffiltiliirkkil;•
.
Q'
s

H a r d w a r e  R e v i e w

Jane firbank, Editor of Compunet

Nick Green, Compunees ideas man.



If you need some help

routines a r e  s pac ed t h i s Routine Iw o :  th is  measures
distance apart; the code is used whether  a  c o l l i s io n  h a s
by SYS ' s t a r t  o f  t he  code occurred between up to eight
subroutine'; by tes  us ed i n pairs of sprites that have been
locations 52992-53247 must be defined beforehand Sp r i t e

in creating your own
games, follow this
new series from David
Rees. 1.

IN THE FOLLOWING SERIES, I
hope to be able to give you an
insight into creating your own
fast, impres s iv e a n d  w e l l
packaged ac tion games. The
series contains four parts, the
first three of which will contain
ideas, examples  a n d  s u b -
routines.

Part o n e  deals  w ith  t he
foreground probably the most
important par t o f  any action
game. This emcompasses the
objects which are t o  move.
acting out (1) instructions from
you (the good guy); (2) your
indirect instructions (eg. your
laser bolt, or (3) the computer's
logic (the bad guys).

The first thing to consider
concerning the foreground is
tactics and, more especially,
their limitations. It is very easy
to make a game where you

GAMESMANSHIP
wipe out the enemy in one fell
swoop, but this would not be
challenging enough. Thus, a
game has t o  b e  diffi cult t o
make it  more fun. There are
two ways to make a game more
challenging: you can make the
enemy m o r e  intelligent o r
vicious, or  you can limit your
own mov ement/weaponry .
The second choice is better in
this case as it  speeds up the
game. Intelligence, or  enemy
weaponary, takes up plenty of
processing t ime  and  would
turn a BASIC game into a slow
joke. O nc e this  foreground
format is decided, you can start
on the background (which part
two will cover).

Now the format is decided,
you have to implement it. It is
up to you how you do this, but
to help speed things up, I have

Program Listing 1

1 R E M 4 4 4 4 4 4 * * 4 4 4 * * * 4
4 4
4 4
2 RE•40AME MACHINE CODE*
3 REM4SUBROUTINES PRT 1 *
4 REM* B Y
5 REM* D A V I D  REES 4
.6 R E M 4 4 * * * * * * * * * * * * * * 4 4 4
10 A(P=1 3 1 3 9 :A( .2 )=2 7 7 7 0
500 FORN=1T06:T=0
510 F O R M = 0 1
-
0 2 5 5 R E A D A
: I F A < O T H E
N 5 3 0

520 P O K E 4 8 8 9 6 . * N 4 2 5 6
. 4
M
,
A : T = T + A : N E X T

530 PRINT"MTOTAL FOR ROUTINE"N" I S : " T
540 PR IN T" IT SHOULD BE:"A<N )
550 IFH=-2THENEMIJ
560 NEXTN
998 REM* ROUTINE 1  4
999 REM4SPRITE MOVE*
1000 D A T A 1 6 9 , 1 , 1 3 3 , 2 5 1 , 1 6 0
, ,
1
7
3
,
1
6 , 2 0 8

1010 D A T A 3 7 , 2 5 1 , 2 4 0 , 2 , 1 6 q , 1 , 1 3 3
,
2 5 2
1020 D A T A 1 8 5 , , 2 0 8 , 1 3 0 , 1 ) 2
0
7
,
2 2 4
, 0

11143 D A T A 2 4 0 , 1 2 , 2 4 , 1 2 1
, ,
2 0 7
,
1
4 4 ,
3
, 2 4

1040 D A T A 2 3 0 , 2 5 2 , 2 4 , 1 4 4 , 9
,
5 1 '
7 ,
2 4 9
, ,
2
0 7

1050 D A T A 1 7 6 , 2 , 1 9 8 , 2 5 2 , 2 4
,
1
5
3
, ,
2 A
8

1060 D A T A 1 6 5 , 2 5 2 , 4 1 , 1 , 2 4 0
,
8
,
1 6 5
,
2 5
1

1070 D A T A 1 3 , 1 6 , 2 0 8 , 2 4
,
1 4 4
,
7
,
1 6 5
, 2 5 1

1080 D A 1 A 7 3 , 2 5 5 , 4 5 , 1 6 , 2 0 8 , 1 4 1
,
1 6
,
2
0 8

1090 DAT A185)  1 , 2 3 4 3  1 7 ,  2.1
7
1 ,  2 . 2 4  ,
1100 D A T A 2 4 0 , 7 , 2 4 , 1 2 1 , 1 6 , 2 0
7 ,
2
4 ,
1
4 4 , 4

1110 D A T A 5 6 , 2 4 9 , 1 6 , 2 0 7 , 2 4
,
1 5 3
,
1 ) 2 O R

1120 D A TA 6 ,2 5 1 ,2 0 0 ,2 0 0 ,1 9 2
,
1 5 ,
2 0 8
, 1 5 4

1130 D A TA . . . - 1
REM* R O U T I N E  2

1199 PEM*SPRITE/SPRITE COLLNION4

included some machine code
subroutines. An explanation of
each one follows. Note that the
first listing gives a general way
to POKE the machine code to
memory. You can put as many
routines as  y o u  w an t  i n t o
memory, in any order, and at
any sensible location with the
following limitat ions :  e a c h
routine is  no more than 256
bytes long so it is easier if all the

reset before using the routines.
Routine one: on using this

routine via SYS (routine start),
every sprite that you want to
move w i l l  b e  moved b y  a
predetermined amount i n  X
and/or Y  direc tions . T h e
routine is very quick, as you can
POKE in values before the main
part of the game starts, as well
as during it. POKE registers as
below:

POKE 52992+(sprite no.) x 2 ,  X increment
POKE 52993+(sprite no.) x 2 ,  X add(0) or subtract (1)
POKE 53008+(sprite no.) x 2 ,  Y increment
POKE 53009+(sprite no.) x 2 ,  Y add(0) or subtract (1)

POO D A T A 1 7 3 , 3 2 , 2 0 7
,
4 1
, 7 ,
1
4 1 , 2 , 2 0

1210 D A T A 1 6 0 , , 1 3 2 , 2 , 1 8 5
,
3 :
:
:
,
2 0
7 , 2 0 1 , 8

1220 D A T A 2 4 0 , 1 1 1 , 2 4 , 1 0
,
2 4
,
1 6 8
, 2 4 , 7 4 , 2 4

1230 D A T A 1 7 0 , 1 6 9 , 1 , 2 2 4
, ,
2 4 0
, , 2 4 , 1 0 , 2 4

1240 D A T A 2 0 2 , 2 0 8 , 2 5
0 ,
4
5 ,
1 6
, 2 0
R

1250 D A T A 2 4 0 , 2 , 1 A 9 , 1 2 8 , 1 3 3
,
2 5 1
,
1
8 5 , , 2 0 8

1260 D A T A 2 4 , 7 4 , 2 4 , 1 0 1 , 2 5 1
,
2 4
1270 D A T A 1 4 1 , 2 5 0 , 2 0 7 , 1 8
,
1
,
2
0 8 , 2 4 , 7 4 , 2 4

1280 DATA141,251,207
1290 D ATA1 6 4 ,2 ,1 8 5 ,4 1 ,2 0 7
1300 D A T A 2 4 , 1 0 , 2 4 , 1 6 8 , 2 4
,
7 4
,
2
4

1:MO D A T A 1 7 0 J 1 6 9 , 1 , 2 2 4
„
2 4 0
,
6
,
2
4 , 1 0 , 2 4

1320 D A T A 2 0 2 , "
7
0 8 2 5
0 ,
4 5
,
1 6
,
2
0 8

1330 D A T A 2 4 0 , 2 , 1 r . 9 , 1 2 1 3 3
, 2 5 1 , 1
A
5 , , 2 0 8

1340 D A T A 2 4 , 7 4 , 2 4 , 1 0 1
,
2 5 1
,
2 4

13F.
0 
D
A
T
A
1
4
1 ,
2
5
2 ,
2
0
7 ,
1
8
5 ,
1
,
2
0
8
,
2
4 ,
7
4
^
2
4

1360 DATA141,253 ,207
1370 D A T A 2 4 , 1 4 4 , 6 , 2 4 , 1 4 4 , 1 3 6
,
2 4
,
1
4 4 , 7 7

1380 D A T A 1 7 3 , 2 5 A ) 2 0 7
,
5
,
2
. 2
7
,
2 5 2
, 2 0 7

D A T A 1 7 0 ; , 2 , 7 3 , 2 5 5 , 2 4
,
1 7 2
, 3 2
)
2 0 7

1400 D A T A 1 9 2 , , 2 4 0 , 5 , 7 4 , 2 4
,
1 3 6
,
2
0 8 , 2 5 1

1410 D A T A 2 0 1 , 2 4 0 , 5 , 1 6 9
,
2 4
,
1
4 4 , 2

1420 D A T A 1 6 9 , 1 , 1 3 3 , 2 5 3
,
1 7 3
,
2 5 1
,
2
0 7

1430 D A T A 5 6 , 2 7 , 2 5 3 , 2 0 7 , 1 7 6
,
2
, 7 3 , 2 5 5

1440 D A T A 2 4 , 1 7 2 , 3 2 , 2 0 7 , 1 9 2
, ,
2
4 0 , 5 , 7 4

1450 D A T A 2 4 , 2 3 , 2 0 8 , 2
5
1 , 2
0
1
, ,
2
4 0 , 5 , 1 6 3 ,

1460 D A T A 2 4 , 1 4 4 . 2 , 1 6 9 , 1
,
3 7
,
2 5 3

1465 D A T A 2 4 , 1 4 4 , 2 , 1 6 9
, ,
1 6 4
,
2

1470 D A T A 1 5 3 , 4 9 , 2 0 7 ,
9 0 0
, 1 9 2
,
R
,
2 0 8
, 1 6 1

1480 D A T A 1 6 0 , , 1 6 9 , , 2 4 , 1 2 1
,
4 9
,
2 0
7 , - :
'
4 , 2 0 0

1490 D A T A 1 9 2 , R , 2 0 2 , 2 4 6
,
9 6
, - 7

READY.



P r o g r a m m i n g

one of the colliding pair has its
number POKEd to  530254-pair
no ; sprite two's value is POKEd
to 53033-Epair no. The result
collision) i s  PEEKed f r o m
53041+pair no, and in addition,
by PEEKing 780 directly using
this routine, the number  o f
collisions detec ted w i l l  b e
given. This is a very quick way
of telling i f  a  collis ion has
occurred during that go. The
last register that you need to
know about is  53024, which
controls the proximity of  the
collision i  how c los e  t h e
objects' centres have to be for a
collision). When POKEing a
value here, zero gives a range
of two pixels: one gives four
pixels, two gives eight pixels
etc.

If I have not explained this
clearly enough, listing 2 gives
examples of how to use each
routine.

Next m o n t h :  Sc r olling,
sprite/background c ollis ions
and gunshots.

Program Listing • 2

1 REM *********4 4 4 4 +4 4 4 **
2 REM+ EXAMPLES OF USE *
3 REM+ O F
4 REM*GAME MACHINE CODE+
5 REM4SUBROUTINES PRT 1 +
6 REM* E Y
7 REM+ D A • I D  PEES 4
8 R E M * 4 0 4 4 4 4 * * * * * 4 4 4
,
4 4 4

REM* CODE START BYTES*
10 R1=49152:R2=491524-256
18 REM+SET UP ROUTINE 1  REGISTERS
19 REM*X ADD
20 FOR N=A TO 7
30 POKE52992+1142RND(1)*4
40 NEXT
49 REM* ADD/SUBTRACT
50 FOR N=0 TO 7
7
3
7
1 
P
O
K
E
5
2
9
9
3
+
N
*
2
,
I
N
T
(
R
N
D
(
1
)
4
2
)

7A NEXT
79 REMO ADD
80 FOR N=0 TO 7
90 POKE53008+N+2,RND<1)44
100 NEXT
109 REM+ ADD/SUBTRACT
110 FOR N=0 TA 7
120 POKE53009-042,INT(RND(1)42)
130 NEXT
139 REM4SHOW SPRITES
140 V=53248:POKEV4-21,255
150 FOR T O  1 5
160 POKEVi-N,RND(1)*255
170 NEXT

1S0 POKEV4-32,0
190 FOR H=0 TO 7
▪ POKEV+394-N,N4
-
8
210 NEXT
•  R EM 4 SET  UP ROUTINE 2  REGISTERS
299 REM4PRECISION + / - 1 6  PIXELS
•  P1 l KE5 3 0 2 4 , 3
.
2
0
9 
R
E
M
4
S
P
R
I
T
E 
N
U
M
B
E
R
S
+

310 FOR H=0 TO 7
320 PO KE5 3 0 2 5 1
-
N, 8

NEXT
•  P O K E 5 3 0 2 5 , 0
7490 POKE53033,1
•  PO KE5 3 0 2 5 +1 , 1
▪ POKE530334 .1 ,2
479 REM4C1:LR HOME]
•  P R I N T " n "
490 POKE780,0
500 SYSR1:SYSR2:T=T1-1:IFT>999THEN700
510 IFFEEK(780)=OTHEN500
520 FOR N=0 TO t
5.1
1
X
=
P
E
E
K
(
5
3
0
4
1
1
-
N
)
:
I
F
X
<
>
0
T
H
E
N
5
6
0

540 NEXT
550 GOT0700
5E
7
.0 
X
=
V
A
-
N
-
4
-
3
9

570 POKEX,(PEEK(X)+1)AND15
POKEX4-1,PEEK(X+1)+1)AND15

590 PRINT"HIT  ON REGISTER"N
600 nOT0500
70A RHN

=



tend off alien and
bomb attacks with
your powerful laser in
this game from F.G.
Tout. . 1

You start with 3 lasers and waves, 15 levels of difficulty, all
get an  extra one  every 3rd 8 sprites, screen scrolling and
wave. The game includes 13 background music.

IN T HIS G AME F O R T HE
Commodore 64, you control a
powerful laser that runs on a
track. You  are, also, under
attack from various aliens (and
'things).

To lo a d  t h e  game, h i t
shift/run-s top. P lac e  t h e
joystick in  por t 2: left = left;
right = right; fi re button = fire
laser.

You score 50 points for each
alien y o u  destroy a n d  100
points f o r  each bomb but ,
watch those bombs, they will

LASER
CIC

blow u p  the track. H i t  t he
damaged track or an alien and
you lose a life.

Program Listing Part  One

& A V A E 5 3 6 1 1 0 , 1 . 6 0 . 0 , 5 3 t e t . 9
,
A m i m
7 .
4 1
.

3 • AINT • 1 1 1 1 0 1 1 1 1 .1  1  @ P L E A S E  6 0 1 7
55 ACm4 4 4 4 mJil1
te  00074110011$110014148Toe5emeA06 r4 A 4 -1 1 ) . 0 4 0 8
Pe PO KE2 8 1 1 6 4 4 T 4 2 5 0 5 4 ,AINEHy5 l
40 KE KT T
50 D A T A 1 8 8 . 1 4 6 . 1 4 1 . 2 1 . 3 . 1 8 0 . 0 . 1 4 1 . e 8
,
1 1
,
0 1 5 .  4 1

55 O A T A I S S , 1 3 4 . 1 4 1 , 6 1 , 1 1 . 1 8 0 . 4 1 1 . 1
4
1
,
e e . 1 . 1 1 0
,
1

Ke O A T A 1 7 0 . 0 . 1 4 1 , 1 0 1 , 1 7 . 2 4 0 . 5 7 , e 1 0 6 . i . t 4
7
, 1
7
3 , 1
, 1 4 7 , 0 6 1
.
6 , 1 4 0 , 6
.
4 4 ,
e
3 6 1 , 8 , 1 4 7 , 1 6 , 1

7e o 0 T A O , 1 4 1 . 4 , e l e , 1 6 6 . 1 4 7 , 1 4 1 . 5 . 1 1 6 . 1 0 0 , 1 4 1 . 1 4 1 . 6
,
e 1 E
,
1 0 0 . 0
3
.
1 4 1 , 4 , 1 1
E .
1 8 5
.
1 5 , 1

ST
45 D A T A  • 4 6 ,  I  . t t e .  1111P.S. 1411
,
, 1 4 1  •
0 . 1 1 1 1 , I S S  .
1 3 1 . 1 4 1 . 1  .
4 7 , 7 0 1  
.
4 4 , 1 E 3 4

66 0 4 ri m t8 0 , 1 8 , 1 4 1 . 8 , 1 4 T . 1 4 1 . 4 . 8 1 8 . 0 4 , 1 4 4 , e 4 e .  -1
i i 0  PO K1 2 1 1 2 8 ,1 1 .PO KE3 7 6 3 6 .6
I re  F O R 1
,
0 1 1 0 0 5
.
6 6 6 0 H P
, 4 0 . 0 1 J

130 6 0 6 6 3 7 0 1 1 6 6
,
1 , 1 4 9 t A C m 6
3 8 1 6 4 4 T .
L A 1 P O K E 3
0 4 6 0 . 6 , 0
U
-
e

148 KE P T I A0 1 6 3 7 3 4 1 0 , 1
,
1
150 C A 7 A e 0 . 1 0 1 4 . 1 4 . . . . . 4 1 4 , 1 0 , e 5 , 1 7 7 , 1 4 . e e
, 2
6
7 , 1 8

LSO D 4 7 A 1 6 , 6 3 . 1 1 . 1 7 . 3 7 , 1 6 . e 2 , 1 2 7 , 8 , 1 1 . 8 . 6
,
F 0
,
6 1
4
. 1 0

113  . e 1 4  1 4  . r3 .  1 7 7 . te  1 1 6 - 5 3 .  1 e .-1 7 4 3 1
,
, 1 8 , 1 1 , 1 E 7  .
6 4 1 , 4 , 1 1 . 4 , 1 1 1 , 0 1 4 ,

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

I l l  p o r m e s , i s 7 . s e A r S . 1 7 s . s e d e s t , e e s . l e . e s
,
i s e . s e , s e . e S , s e
, 1 7 , 3 7 , 1
s
,
s a
,
m a
s , 4 8 , 0 4
.

6
le e  D A T A 3 1 , 0 4 , 1 1 P . 3 1 4 , 1 5 , 1 4 . 4 2 , 0 4 . 1 1 1 , 4 0 . 1 8 0 , 1 5 , 2 4 , 7 0 , 1 e , . 0 1 . 8 4
,
1 0
,
6 5 .
1 7 7
.
4 8
0
8 , 8
.
1 0

I l l  o e T e e e . e 2 t . s 4 , e e . e e s , 1 e , e s , e 1 e . 1 e d 2 e . s 7 1 . 1 e . 1 e . e e 7 . 1 .
,
2 1
, 1 5 4 , 1 4 , 4 1 8 , 1 1
e p s e

F i e  O AT A4 1 .0 .0
Re 0  0 0 7 A 0 6 . 1 . 7 , 1 4 , 1 1 1 . 1 7 7 , 1 8 , 1 1 1 1 . 8 1 4 , 1 6 , 8 9 . 1 7 7 , 1 1 8 , 6 e . 2 2 7 . 1 8 . 1
0
.
0 2 , 2 8
.
1 7
.
3 , 7 , 1 6

6 1 0  D 0 1 ' 0 I 7 , 9 7 . . 1 1 . 1 7 , 3 7 . 1 1 0 , 1 9 . 1 1 1 3 , 1 0 , 1 1 . 0 2
7
. 3 4 . 0 . . . g
,
e 1 1 .
0
1
1 , , 1 0 , 8 ,
S
,
S
, 4 0
. &
1 4
.
3 4

6 4 0  0 0 1 0 6 ,6 ,1 1 ,2 4 ,7 1 1 .0 4
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5 0
.
2 4 5
.
3
.
1 7 0
.
1 0 2 . , 6 0
.
4 8
.
5
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Part 1
10 — 499
500 — 4080
5000

Part 2
5 —  499
30000 — 35119
39999 — 49320

Part 3
1 —  130
200 —  — —
500 —  530
1000 — — —
4000 —  4099
500 —  5099
7005 —  7110
7700 —  8010
8300 —  8310
9100 —  9799
9800 —  9960
10000 —  10199
20000 — — — —
27000 2 7 0 1 0
40000 —  40120
60000 —  60130
62000 —  62080
63000 —  — — —

Music (interrupt and data)
Sprite data
Instructions

Download U.D.G.s
Sprite data
Net/Code data (REMmed)

Clr sound and set variables
Define function
Set sprite variables and colour
Go to  tit le  page, cir regs.
Main routine
Check if  track damaged
Check if  bomb hit track
Check collision regs
Sound
Change aliens for waves
Cleared wave
Screen
Laser h it and decrement lives
Game over
Score, lives, e tc
Title page
Key reference
Game in tro

Program Information

Program Listing, Part Two

PLEASE I T8 P 4 4 4 5 3 0 0 8 , 1
,
0 0 4  
1 . 0 1 0 0
1 1 4 7
.

IS cu 2 i cc . 0 1 1 4 . .
21.4 4 4 5 4 3 2 1 4 ,P4 2 4 c6 8 3 3 4 ,0 4 4 1 3 1 4 6 4
•  0 3 1 4 1 4 1 ,0 .4 4 4 (1 1 .44 .006L
40 4 0 4 0  -11120841411 .PO41LES08 .8 .PEESc . 8 ) . M E N T
ss  8 0 4 4 . ,P E E stI ,0 1 0 1 4
S0 PO 4 4 6 4 2 2 4 ,0 1 4 1 0 (3 8 2 )4 )0 0 1
108 1 1 4 4 1 3 4 1 .7 4 T Akt1 0 4 7 1 ()-IT HENPO SE1 1 4 8 0 0 .8 .7 .4 M ICC.CC.1 4 4 3 u 0 C7 0 m0
141 4 0 0 1 4 0 /1 3 4 1 0 4 4 4 4 4 PO 4 4 4 1 0 0 0 4 .1 .1 .0 4 2 E(8 4 4 )1 8 4 1 4 8 4 ,0  m ci e l N i g i vr
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3 4  . 3 5 4 , 2 5 1
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1 0 5
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.
, 0 1
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38144 5 4 7 4 6 , 4 4 , • , 0 , 2 8 . 0 . 8
301.105
3411304 0 4 7 4 1 0 0 , 0 , 1 7 8 , 8 , 0 , 1 0 8 . 0
30007 0 4 7 4 8 , 0 4 , 0 , I , 0 8 , 8 , 2 7
30004 5 4 7 4 0 1 4 5 ,8 4 .0 8 ,0 5 1 4 ,1 4 4 4 ,1 7 0 .0 5 0
1 4 0
0 1 1  
D
A
T
4
8
3
0 ,
1
4
0
„
0 ,
1
4
8 ,
8 ,
8 ,
1
8 ,
0

2 0 e ,  0 4 4 4 0 ,1 0 ,4 1 ,4 1 ,0 ,0 ,8
30414 0 4 7 4 0 . 8 , 0 „ 0 , 0 , 0 , 0
20813 5 4 7 4 0 ,1 4 .8 .4 1 ,4 1 ,3 0 .0
20814 0 4 7 4 8 ,4 0 ,0 ,4 1 ,2 0 ,4 1 ,4
40015 8 4 7 4 2 3 ,4 1 ,4 1 .0 0 .1 0 0 • 1 1 1 ,2 4
40810 0 4 7 4 1 0 1 4 ,1 4 ,1 2 0 ,8 ,4 1 .1 0 0 „0
14017 0 4 7 4 8 . 0 4 , 0 , . , 0 0 . 8 . 2 7
30814 0 4 7 4 8 0 6 . 0 8 . 1 8 8 . 0 3 4 , 0 4 0 . 4 7 . 0 3 0
0141111 0 4 7 4 0 4 4 . 1 4 4 „ 8 , 1 0 0 , 3 4 , 8 , 1 1 , 8
28800 0 0 0 1 4 4 7 1 3 8 3 1 0 4 4 0 4 1 0 0 4 ESI 1 , 4 1 C t 4 = 4 1 1 4 4 4 4 4 4 2 4
31111130
30440 0 4 7 4 0 . 8 0 , • , 1 2 . 0 . 4 . 0 . 8 , 0 8 . 0 4 , 0 , 8 . 4 . 0 . 8 . 0 . • , 0 , 0 , 1 4 . 8 , 8 , 0
• 0 0
,
0  
0
4
1
4
1
,
0
„
8
„
4
,
4
1
,
0
,
0
.
0
.
0
,
0
.
0
A
.
0
,
0

P0 0 1 4 4 7 0 8 1 5 1 0 1 4 0 4 1 0 0 8 (0 1 3 4 0 4 .1 .4 1 CC4 CCAIAAINEXT
20418 0 4 T 4 0 , 8 . 8 , 8 . 8 , 8 . 4 . 8 „ 4 1 , 1 5 , 8 . 8 . 8 , 8 , 8 , 1 1 , 4 0 , 0 . 8 . 4 0 4 , 8 . 2 , 3 6 0 8 , 1 1 , 1 0 8 . 1 6 2 , 1 4 2
3 ae e e   , 1 0 8 , 1 4 3 . 1 0 0 , 1 0 0 , 1 7 0 , 1 7 8 , 1 0 0 . 3 0 . 2 4 , 2 1 , 1 8 . 1 7 8 . 1 0 8 , 3 , 1 5 5 . 8 . 1 5 , 3 , 1 8 4
10210 0 4
7
4 4 8 , 4
0 , 4 4 8
,
0 , 0 . 0 .
0 . 0 , 8 .
0 . 0 . 0 .
1 8 . 8 .
0 . 8

20248 0 4 1 4 8 , 8 , 0 , 0 , 8 , 0 , 8 , 0 , 0 , 1 0 , 1 8 . 0 , 4 1 , 0 . 0 . 4 1 , 4 0 , 8 , 0 „ 0 0 4 . 0 . 3 . 7 5 , 0 . 1 0 , 1 0 0 , 1 1 4 , 4 7
30E58 5 4 T 4 8 7 , 0 0 4 , 4 4 2 , 1 7 4 1 , 0 1 4 , 1 7 0 . 1 7 0 , 1 0 8 . 0 . 1 3 8 , 1 0 0 , 1 0 . 1 7 0 , 1 0 0 , 3 . 1 0 0 , 8 , 1 5 , 3 , 1 8 4 , 1 1 4
3ee5e 0 4 7 4 0 , 1 0 0 . 1 5 . 3 , 1 0 0 . 0 . 8 . 0 . 0 . 8 , 8 , 8 , 1 1 . 8 , 8
30470 0 4 7 4 4 . 0 , 4 , 0 , 7 4 , 0 . 0 . 0 5 . 0 . 0 , 1 8 1 , 1 0 8 . 1 . 0 0 1 , 8 4 , 3 8 , 1 8 1 . 2 ) 1 , 0 5 , 1 4 7 . 0 4 . 8 3 , L 5 2
30410 5 4 1 4 0 1 4 , 1 0 1 1 . 1 2 5 , 1 4 8 „ 1 9 1 . 8 3 1 , 1 2 1 , 5 3 . 2 1 8 , 4 0 , 0 0 , 3 0 , 1 0 5 , 0 4 0 4 8 , 3 4 0 . 2 0 . . 1 4 1 1 , 8 0
38000 0 4 T A 4 5 . e 1 7 . 4 e e , s , 1 3 0 , a e . t. 1 3 1 , 8 4 . . 1 , e t. O A , , 5 m . e . 0 . . . . C 4 , 1 1 1 . 0 . 6 .
WI M P  0 4 1 4 0 . 1 8 , 0 . 0 , 1 8 0 , 0 , 1 , 8 5 , 0 4 , 7 , 1 1 7 , 1 4 4 . 1 2 . 1 5 2 , 0 8 , 2 0 , 8 6 . 8 1 0 . 0 6 , 2 1 2 , 8 6 , 0 2 , 1 4 0
30318 0 4 7 4 0 1 7 . 8 0 , 1 1 7 , 1 1 1 1 , 1 4 8 , 1 8 2 , 1 2 1 , 8 2 2 , 4 4 . 8 7 , 1 1 7 . 1 1 0 . 1 8 0 . 0 0 , 0 5 , 1 4 0 . 0 0
113E1 D4 7 4 0 1 0 ,1 2 8 .4 4 1 ,1 4 0 ,1 4 4
30302 D 4
7
4 0 , 1 8
3 . 8 8 ,
5 . 2 1 4
.
0 8 0 . 1
.
1 0 8 , 0
4 , 1 1 ,
1 5 0 , 8

20164 8 4 1 4 0 ,4 4 ,4 1 ,4 1 ,1 4 .8 ,0
33840 4 0 1 4 1 0 7 0 0 3 1 0 E4 0 4 1 8 0 4 4 2 1 7 4 4 4 4 1 ,4 1 CC4 CC+ 1 4 4 1 NE1 1 T IREM4 4 4 1 4 0 0 4 4
3 3 0 0 1  L I A T R O A 1 , 4 1 , 0 0 1 , • . 0
3ee0  c or r i . ,1 1 ,4 ,1 1 ",m ods .s e

HI = high score
DD = wave counter
WA = wave
81 = m/c address
WE = collision reg
L = lives
RR = music counter

Please type in  parts 1,2 and 3
separately and save each one
before running the program.

All t h e  ma c h i n e  c o d e
routines are  RI Mme d  so you
may be able to use them in your
own routines.

Once the title page appears
you wi l l  notice that you  have
the choice of the fo llowing:
Fl I n cre a se  speed o f  a liens

(LD)
F3 Increase  number of aliens

per wave (EN)
FS M u s i c  on
F7 M u s i c  off
Clr/home set
K K e y  re f e re n ce  (if  y o u
forget)

3 3 0 0 3
)2 0 0 4
3 2 0 0 =
V 2 . . .
3 0 0 0 7

3 )0 0 5
3 4060
3 4 0 0 ,
34414.•
3 4 0 0 1
1 4 8 0 4
3 4 8 0 6
340841
3 4 0 0 7
3 4 0 0 4
3 5 4 4 4
3 4 1 0 1
341412
2 4 , 0 2
3 4 ,8 4
2 . . 8 6
3 4 1 8 4

Variables

0 4 1 0 1 0 0 , 8 , 1 7 0 , 1 2 0 , 0 , 4 4 1 , 0
8 4 1 4 0 , 4 0 , 8 , 0 , 4 8 , 0 , 4 1
8 4 1 4 1 7 0 , 0 , 0 , 8 2 4 , 1 2 0 , 0 , 2 6 0
O1 1 7 A 1 8 1 0 , 4 , 1 0 8 . i 1 4 , 2 , 1 8 0 . 1 2 4 1
O0 r 0 4 2 , I7 1 ,1 2 8 ,e ,1 7 e ,1 , .
5 4 7 4 4 6 , 4 1 , 0 , 0 . 8 0 0 , 8
O4 7 4 0 , 8 , 8 , 0 . 0 . 0 , 0 . 8
4 5 4 1 4 8 2 0 1 0 1 .1 4 4 4 0 4 .0 0 4 1 8 1 8 4 8 4 4 1 ,4 4 CCKE 4 1 4 4 th ssT
0 4 7 4 0 , 0 , 4 1 , 0 . 0 . 0 , 8
0 4 7
,
4 0 ,
0 , 0
2 6 .
2 . 6
.
4 5 9
,
0 , 8
0

0 0 1 4 0 ,1 4 ,4 0 ,4 1 ,0 „1 7 4 ,0
0 . 7 4 1 , 1 7 0 . 1 2 0 , 0 , 1 5 0 , 1 8 0 , 0
O4 7 4 1 0 8 ,1 0 8 ,2 „0 5 „1 2 0 ,4 1 .8 5
OA 1 4 5 ,e ,4 1 A ,e ,1 7 e .8
1 3 4 7 4 8 ,1 1 4 5 .1 2 4 1 ,2 .8 .1 2 0 ,1 5
0 4 7 8 1 0 5 , 8 4 0 , 1 5 , 1 0 5 , 0 4 0 , 0 , 4
0 4 7 4 0 , 8 , 4 1 . 0 , 8 , 0 , 8 . 0
O4 4 4 0 . 0 . 8 . 0 . 0 , 0 , 1
0 . 4 7 4 4 , 8 . 1 1 , 4 1
.
5 6 , 0 0 4 , 1 1 1 , 2 4
1

0 4 2 4 0 , 4 1 , 4 0 , 8 , 8 , 1 7 0 , 0
0 4 7 0 8 „ i 2 0 , 1 0 0 , 8 , 1 5 8 . 1 4 0 . 0
0 4 4 4 e 0 0 , 1 0 0 . 8 , 0 5 , 1 8 8 . 8 , 8 5
0 4 2 4 0 , 8 „4 8 . 8 . 0 , 1 7 8 , 1 1

LD = level o f d ifficulty
V = sprite variable
N = screen position
I = joystick
SC = score
51,52,53 = sound regs
EN = enemies

P

Finally, y o u  ca n  h a ve  a s
many aliens as you  wish :  th e
min imum is 10, the maximum is
whatever you decide.

3 4 1 8 7  0 4 7 4 0 , 1 0 5 , 1 0 8 , 0 . 3 1 , 0 8 0 . 1 5
3 4 1 0 8  0 4 2 4 1 . 5 , 0 4 8 , 1 3 , 1 8 0 . 8 . 8 . 8
3 4 1 0 9  0 4 4 4 0 . 0 . 0 . 0 . 0 , 0 . 0 , 0
35801  0 4 2 4 8 , 0 . 8 . 0 , 0 , 8 , 8
3
,
5
4
1
4
e  
1
1
4
2
4
0
.
0
,
1
1
,
1
1
1
8
.
0
.
0
.
E
P

3 6 8 8 3  0 4 1 4 0 . 0 . 4 0 . 0 . 8 . 1 7 0 . 0
3 6 0 0 4  1 3 4 4 4 2 , 1 7 0 . 1 8 0 , 0 . 1 5 8 , 1 2 0 , 8
2 4 0 0 6  0 4
.
1 4 1 0 8 .
1 8 0 , 2 ,
8 5 , 1 8 0
. 0 „ 8 1

2 6 8 8 8  0 4 1 4 8 . 0 . 4 0 , 8 . 8 , 1 7 0 . 0
2 5 4 0 7  8 4 4 4 0 , 1 8 5 , 1 4 0 , 1 5 , 1 0 2 . 1 2 0 , 1 5
2 5 0 0 0  0 4 7 4 1 0 5 . 8 4 0 , 4 1 , 2 , 2 4 0 . 0 . 8
0 6 0 8 8  0 4 7 4 8 , 8 . 8 , 0 , 1 1 , 0 , 1 1 . 8
3 5 0 3 0  4 D 8 1 4 0 T 0 1 0 1
,
0 E 4 0 4 . P O 4 4 2 4 2 4
4 1 4 4 1 , 4 1 C C 4 C C 4 1
4 4 1 M E W T i t e g m 4 4
0 . 4 T / T  
0 0 0
0 0 0

3 6 4 1 5  1 3 4 7 4 0 . 8 . 8 , 6 4 , 8 , 4 . 0 0 , 8 , 0 0 , 1 . 0 5 , 1 1 . 8 , 1 0
3 5 0 4 5  0 4 7 4 4 . 3 0 . 1 0 1 . 8 0 8 . 3 8 , 8 . 1 2 . 5 1 . 1 1 4 . 7 2 , 1 7 , 1 1 . 1 0 8 . 3 4
3 5 0 2 5  0 4 1 4 0 0 , 1 4 0 . 5 1 . 0 . 7 2 , 1 7 , 1 0 0 , 1 0 4 , 3 2 , 0 , 1 4 0 , 5 4 , 1 1 1 0 , 2 0
3 5 4 1 0  5 4 7 4 0 , 0 , 4 , 1 8 3 . 3 1 0 , 1 0 0 , 4 1 . 1 8 . 8 . 1 , 0 5 , 0 . 0 8 , 0 , 8 0 , 4 4 . 0 . 4 . 8 . 8 . 8 „ 0
3 5 0 3 6  5 4 7 4 0 , 0 . 0 . 0 . 8 . 0 , 8 , 0 , 1 1 . 8 5 , 0 5 , 8 4 , 8 . 1 8 . 8 . 2 7 . 1 0 0 . 1 0 0 . 4 0 , 1 0 . 0
3 5 0 4 0  0 4 7 4 3 4 . 1 4 1 0 , 7 1 1 , 1 7 , 0 . 1 3 0 , 5 1 , 0 4 . 8 4 0 , 3 4 , 1 1 4 , 7 4 1 , 1 7 , 0 1 4 1 . 1 3 8 . 4 0 , 0 , 8 0 0
,
2 4 4 , 1 3 8
, 7
S

38844 0 A Too.a . ,4 ,e 1 t,1 ou.s .8 .0 .1 0 ,1 1 .s z ,1 , .0 4 ,1 1 1 .0 .8 .e .e ,m ,s .8 .0 .6
361450 0 4 7 4 0 , 0 , 0 , 8 , 8 , 8 , 4 1 , 1 1 , 0 , 1 , 8 9 , 1 1 , 0 0 , 1 8 , 8 1 0 . 1 0 1 , 0 3 1 . 1 1 4 8 , 1 0 . 0 . 8
35406 D A TA s m ool.Le a ,s 1 ,1 1 ,3 4 1 1 , ,v p,m ,7 s ,s 4 ,m ,le s .s k .tm e .1 4 8 1 .1 . - 0 ,7 e .4 . .m a , loa
360441 0 4 4 4 0 , 1 1 . 1 4 . 1 8 0 , 1 0 8 . 2 1 8 , 0 8 , 1 0 , 1 0 , 1 , 0 0 , 0 . 0 , 8 . 8 . 0 . 8 . 0 . 0 . 0 . 0 . 0
l g i e e  1 4 0 0 1 4 0 7 5 1 2 7 1 1 4 4 4 0 4 .PO 4 4 0 2 5 4 8 4 4 1 ,4 1 0 C4 CC4 1 4 4 0 0 2 1 1 4 4 1 4 4 4 4 C0 4 2 101444
2 5 1 0 1  0 4 7 4 8 . 8 . 8 . 8 , 1 , 1 8 0 , 8
2 1 1 0 2  0 4 7 4 5 . 0 . 0 „ 5 , 0 , 3 2 . 2 8
3 5 1 8 3  D A T 4 8 . 1 3 5 , 0 0 , 3 4 . 1 7 0 , 0 0 , 1 3 0
2 5 1 0 4  0 4 1 4 0 . 1 5 0 . 0 . 0 0 . 0 0 . 0 . 1 3 4
3 5 1 0 5  DA7 4 2 1 5 .3 4 ,1 1 4 4 ,1 0 6 ,1 2 0 ,1 1 .0 4 5
3 3 1 8 8  0 4 T 4 0 . 2 , 0 0 , 1 7 8 , 1 1 . 0 , 3 0
8 5 1 0 7  D1 1 T 4 3 8 .1 8 ,0 ,1 8 0 .0 ,1 4 ,1 4 4
2 5 1 0 0  0 4 1 4 0 . 1 0 „ 1 2 0 . 8 . 2 , 2 0 , 0
3 5 1 0 8  1 3 4 7 4 0 . 8 , 8 , 0 , 8 . 8 , 0 , 8
3 5 1 1 1  0 1 1 7 1 0 . 0 . 0 . 8 . 0 4 . 0 . 0
3 5 1 1 2  0 4 7 4 4 1 0 ,0 ,1 1 ,1 1 1 .0 ,0 ,0 0
3 5 1 1 3  DAT 4 4 ,6 ,0 0 .4 1 .1 1 ,8 8 0 ,1 8 4
3 6 1 1 4  0 4 1 0 e
r
i 5 4 , 2 0 , 2 8 ,
8 0 , 0 , 1 0 8

25111e O A T A S i 6 , 4
,
, i 2 0 . 0 6 6 . 1 3 4 , 0
. 2 1 5

31



8 4  G a m e

3 5 1 1 6 D A T A 3 8 , 3 4 , 1 0 0 . 1 3 0 . 1 3 0 . • .
1 4

4 1 1 3 0 DATA e e t . 1 0 5 , E 0 0 , 1 8 , 5 8 . 0 . 1 5 . 2 . 3 8 . 1 1
4
. 1 0 0 . 3 1 2 ,
1 1
9
1
.
1 0 8
.
3 8
.
1 3 6 , 1 0 4

3 5 1 1 7 D A T A 1 3 6 . 8 . 3 4 . 0 . 0 . 1 2 0 . 0 4 1 1 4 0 O AT A3 8 .1 1 4 ,1 0 3 ,1 2 ,2 0 ,0 5 4 .1 9 6
3 5 1 1 0 DAT A1 3 4 1 . 0 . 8 . 1 7 8 6 1 . 8 . 1 . 0 4 1 1 9 9 F O R 1 . 8 T 0 1 4 i N E A D A I A D R E A M 3 3 3 . 1 . 0 1

1
C C A C C
4
1
4
A I N E A T . R I A
0 4
.
8 4 8
C H A A C E

3 9 3 1 0 DA.0 1 0 ,1 1 .0 .8 .0 .4 1 .8 .8 4 E8 8 8 DATA 1 7 3 , 8 4 4 1 . 7 . 8 4 4 1 . 4 1 1 , 0 4 1 1 . 4 . 8 5 0 , 8 4 0 . 7 . 0 0 , 0 0 0
,
1 1
4
0 ,
7
0
5 0

. • . . . w o m i . 4 1 . 0 1 , 1 0 0 4 M 5 O A . P O R E 4 0 1 5 0 . 1 . A . C C
4
E E . 1 . 0 1 t 1 E A T B R E M A A A 1 C
0
O L L .  L S A T  
•  
R I O 4 T A 4

4 1 . 0 8 F O R 1 . 4 1 T 0 4 8
,
0 E A D A I P O 4 E 4
8 4 0 0 A 1 . A . C C
4
C C .
1 . A . P . E A T I R E
N A A N s e s i

444 4 0 1 1 0 0 5 1 5 8 0 4 . 3 . 2 8 8 . 2 0 6 . 3 . 2 0 8 . 0 0 0 . 3 . 1 0 8 0 . 8 0 4 , 3 . 8 8 5 . 2 8 6 . 3 . 9 1
1 8
.
8 0 8
.
3
.
8 8 0
.
2 0 6
.
3
.
8
.
4

4 0 0 0 0 0 4 TA t8 1 1 1 . 0 . 0 2 2 , E 5 1 . 1 0 0 . 4 . 1 2 5 . 1 1 . 6 8 . 1 5 8 . 8 . 1 3 3 , 8 0 4 . 1 6 8 . 0 . 1 .
7
. 8 5 1

A l l e e 2 1 1 9 . 4 2 0 6 . 3 . 2 8 4 1 . 2 0 6 . 3 . 2
.
0 0 . , 0 0 . 3 . 8 0 0 , 8 0 4 . 5 . 8 8 4 3 .
2 8 0 , 3 , 0 0
0 , 8 0 6 , 3
.
8 8 6
.
2 0 6 , 3 , 8 0 0

4 • 0 1 8 DATA 1 . 3 1 2 . 0 5 3 , 1 0 8 . 1 . 1 7 1 . 4 • 1 1 . 1 5 0 . 1 4 5 , 8 5 1 . 2 1 1 8 , 2 0 0 , 1 9 2 . 4 0 , 2 0 0 . 0 4 5 , i g e 4 0 1 2 8 DAT A%
C I A T A 3 0 . 1 0 5 , 0 5 3 , 1 6 5 . 8 . 5 0 , 0 1 1 5 . 8 1 1 . 1 8 5 , 3 5 , 1 3 3 , 8 5 1 , 1 4 4 . 2 . 6 3 0 , 1 1 5 1 . 9 3 • SSSSS 1 O R1 .0 .0 7 3 .9 1 E A0 5 L ADKE 4 0 4 1 8 .5 .0 .A.CCACC. I .A.P 4 AT IRCA
D A T A 0 3 4 . 0 8 8 , 0 5 4 . 0 8 4 . 0 5 , 8 8 8 . 2 1 3 . 9 6 4 4 4 4 4 0 5 . 0  8 0 6 , . . 2 0 0 , 1

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

4 0 8 4 0 DATA 1 0 0 . 8 . 1 3 9 , 2 1 1 . 1 6 0 . 4 . 1 3 3 , 2 1 . 2
.
, 1 6 8 , 0 , 1 3 3 . 9 3 4 . 1 0 0 . 3 0 . 1 ? ? , 0 5 3

4
4
0
1
0

DATA 9 , 8 8 8 , 2 0 4 , 1 0 , e 0 0 , 3 2 8 8 . 1 e . 6 1 1 4 1 , 6 0 0 . 1 e . E 0 0 . 0 0 0 ,
1 9
,
1 2 8 0
.
8 0 0 , 0 0

• • 8 5 8 DATA 1 3 3 , 8 5 3 . 1 8 0 . 5 0 , 1 7 7 . 2 1 1 . 2 0 8 . 1 4 5 . 0 5 1 . 1 7 0 6 . 1 3 0 . 1 0 8 . . . . 5 5 , 8 0 0 . 8
4
5 .
1 6 0

4 4
8 8
8

0 A1 .  2 1 0 9 , e 8 0 , 1 4 , 0 8 8 . 1 1 0 . 8 9 0 . 4 . 8 0 8 . 8 3 0 . 4 . 0 0 0 . 0 1 0
0
.
0
.
1 2 0 0
.
2 9 0 , 0

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

4 4 8 3 0 DATA 8 0 0 , 9 3 0 . 0 . 9 8 8 . 8 9 4 1 . 9  8 8 8 . 8 3 8 , 1 0 . 8 0 0 . 8 1 0 , 1 8 . 1 8 8 8 . e 3 8
,
1 0
,
e 0 0

4 8 8 7 8 DATA 0 1 4 , 1 5 6 . 2 5 4 . 2 2 4 , 2 3 . 8 4 1 8 . 8 1 3 , 0 0 D A T A p e e , l e , 8 0 9 , 8 3 0 . 1 4 . 8 0 9 , 2 3 8 . 1 4 .111P1 ,66
4 8 9 9 5 .0 0 1 N0 T 0 6 7 .RE AD0 IAGe  •  I ,A1 CC.CCe  IT AINEAT i l lEPIAA• • 4 0 .0 .64200 A - • • 1

0
0 0 1 1
- 8 1 ' 0
R 7 . R
E A C I
A   
• E
. A
. C
C A
C C
.
1 .
A .
N E
A T

.1 8 0 0 DATA 0 7 3 , 8 , E 0 4 1 . 6 0 1 , 1 0 , g e g . 7 . 1 7 3 , 1 0 . . 0 4 1 , 4 1 . 1 . 0 8 0 . 1 4 1 . 2 4 . 1 2 3 8 1 0
.
1 0

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

A l e i e DATA 8 , 8 8 8 . 1 3 0 . 0 . 8 . 1 4 , e 0 8 . 0 . 1 1 2 . 1 0 . 1 8 0 . 7 5 . 1 . 1 4 1 , 1 0 . . 9 8 0
,
8
4

0 * 1 4 * 9 8 . 2 5 2 . 8 2 4 . 1 6 . 2 0 0 . 0 1 1 . 0 0
4 1 0 0 0 DATA 0 0 . 1 7 7 . 0 . 8 0 0 , 0 4 1 1 , 4 E . 2 1 1 0 . 1 , 1 7 2 . 1 0 . 6 4 0 , 4 1 . 1 . 0 4 0 , 1 0 . 5 5 4 9 3 8 0 0 . 4 0 . . 0 0 1 4 4 1 T 0 8 8

,
R E A D I I I P O u t 4 8 . 0 0
. 1 . 0 . C C A C C A 0
4
0
1
5 K A T

. 1 0 5 . DATA 0 0 0 . 0 . 8 0 0 , 1 8 0 0 . 1 4 , 9 0 0 . 8 4 0 0 . 0 . 1 7 0 . 1 0 . 8 0 9 . 7 1 . 1 . 1 4 1 , 1 4 1 . 8 8 0 4 9 3 1 8 0 A T 5 1 6 8 . 9 , 1 0 0 . 8 . 0 . T . 0 4 . 1 8 8 . 1 . 8 0 1 , 1 2 1 5
,
1 4
4 ,
9
,
g 6 0 . 8 0 3 .
0 1 5 1 , 0 4 0
.
7
.
0 1 2 , 1 0 4
.
0

• 0 0 4 0 DAT A 0 4 . 0 8 . 0 , 0 4 0 3 2 0 0 * 7 0 8 8 9 . 2 3 6 , 1 0
4 1 0 3 0 4 8 0 1 4 ) T 0 7 3 0 R E A D A L A D . E 4 1 9 1 0 4 0 . 1 . A

1
C C A C C
4
1 A A .
6
L A T I R E N

0 5 . 5 0 I F E C .
,
1 2 9 5
Z 5 T A
M A A R
D 2 A
.
0 0 4 4
A  
E
5
R
0
0
.
0
E
A
D

A t t e * DATA I r t , 5 , 2 0 0 . 2 0 1 1 , , e 1  2 0 0 . 1 . 0 , 3 0 , 0 0 . 1 0 2 , 0 2 , 1 4 7 . 1 0 e . 3 r, 1 0 1 . 1 0 0 , 1 0 0 . 1 1 3 , 1 0 4 0 3 1 Se 4 E s p k A A S E  S AV E  ( W O R E  A v A M
• t t L e OATA 0 0 0 , 3 3 0 . 1 1 8 , 1 8 , 5 8 . 1 1 . 1 9 2 . 3 8 . 1 1 4 . 1 9 2 . 3 8 , 1 8 1 . 1 8 2 , 3 2 , 1 3 5 . 1 1 4 6 1 9 9 5 • DKE1 9 6 .8 1 A0 .6 1 1 3 1 .1 6 0 1 _ 0 4 1 0
4 1 1 2 0 DATA 8 0 1 , 1 0 T . R 0 0 , 1 8 . 3 E . 5 0 , 1 0 . . 3 . , 1 4 7 . 1 0 8 . 3 8 , 0 0 1 . 1 9 2 . 3 8 . 1

7
3 . 1 0
4
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Program Listing Part Three

.13010TARA0

1 CL Ai NI • . L . 0 . 9 0 0 0 . 1 1 v. 5 3 . 4 0 1 6 0 1 . 4 6 1
a 0 .4 0 0 0 0 ,N.1 8 0 4 .1 1 1 4 4 0 4 0 0

1 1 1 1 5 5 • • .4 0 0 4 4 •
te  ACA1 5 3 8 7 0 ,9 0 .L .5 4 .1 1 4 6 1 0 6 0 .1 3 0 7 9 1 0 SC0 0 1 .1 .9 4 .0 .6 5 6 7 4
2 0  1 1 0 0 1 .5 4 4 7 1 1 0 5 4 0 1 0 ,0 0 A2 1 , 4 1 0 N E A T I O 1 4 5 4 0 1 0 . 0 . 0
,
9 4 0 1 1 1 1 . 0 1 4 5 . 4 5 8 7 1 1 . 0 4 E 5 4 4 0 8 , 1 1 9
t e  0 0 Su0 1 1 0 8 0 0 4 LIA3 0 6 4 4  -0 . 0 0 A i i 6 . t  -0 0 1 C -0 0 A0 .4 1  -  44444  O RO AT IPO L EI ,E1 3 NL AT .E1 .4 0
3 .  11 . 2 1 5 1 . 0 . 2 4 9 7 1 1 . 8 1 3
ISO AO . .8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 8 . 0 0 0 0 0 0 0 8 8 0 4 0 4
.1 I0  0 0 . •   - _ - _ - _ - .
i t e  C e . .
12M 0 0 4 .    I
.3
te e  0 6 0 A N A 0 A 0  o n t e cv4 9 0 0 R A D I ,
409  RE M   v A R  f A c .
588  0 e m i t v
4
2 1  
1 5 3 1 4 . 0
6 E v .
5 8 i P O R E
V .
1 . 0 1 0 0 1 .
0 9 E V .
8 8 . 1 1 3 1
0 0 4 e v .
9 3 . 0 , p o 4
e v . 9 0 . 6

5 3 8  PO 4  4 4 4 4 4  , T I A C R E V . 4 0 . 4
1
P O K E V
4
4 1 . 3 1 P O R E E 0 4 1 1 . 6 1 0 P O
K E E V A E .
0 1 7 . P O R E 0 0 4 1 . 0 1 0

5 8 0  0 0
. 1
0
5 5
4
. 0
0
1 . 5
,
0 1 5 8
T E P E
1
0 0
4
0 0 - 3
1
0
P C A E
V
4
1 . 0 0
,
0 0 4 E
V .
1 - 1 , 0
0 A L A
T

510  4 0 0 1 .4 0 1 0 .4 7 e rmcv4 1 ,1 0 1 6 RA7
9 8 9  4 4 4 4 4  WARIN RO u T I AR 4 4 4 4 4
:0 8 8  3 O ADO te 0 8 0 • 0 0 4 EvA3 0 ,1 1 1 1 PO INEvo 3 t.0
4 8 8 8  / A I N T . 1 1 E E . . v , N I 9 - A 1 e . i t ,
4 8 8 6  1 . 1 . J . 1 1 2 A N D u
,
l e e T A t E m 3 O e u e r T
e t o

4115' I S L E :E NT NE NL E 4 4 1 . 0 0 4 0 0 . 1 . 0 0 0 U0 . 1 0 8
40141 0 0 5 U 0 4 0 1 0 8
,
9 0 6 1 . 1 0 0 0 0 0
4 0 e 0  I F L I 4 I T N E N A O 0 u S e
,
0 4 4 . 0 0 7 0 0 5
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A w e s o m e  in its conception

B r i l l i a n t  in its depiction

D y n a m i c  in  its execution

The world you are about to enter bears no resemblance to any arena you ever
encountered before. Weapons are of no avail in this small habitat.
The only sources of protection at your disposal are quick wits and fast reflexes.
The only reward is to survive against monsters of unbelievable ferocity and
cunning, and to avoid hazards more perilous and deadly than any you might find
on a trip through the outer universe. This is the real world, populated by the
creatures of our own inner universe, where nature is red in tooth and claw. Brace
yourself now, and come with Starcade into the still water and deceptive calm of
the SAVAGE POND.
COMMODORE, ATARI, BBC/ELECTRON (E8.95 each)
On disc for COMMODORE, ATARI, BBC/ELECTRON (E10.95 each)

COMMODORE, ATARI, BBC
(E8.95 each)
On disc for COMMODORE, ATARI,

BC (E10.95 each)

STARC D E

produced by
ARGUS PRESS SOFTWARE

No I Golden Square, London W IR 3AB
Telephone: 01 437
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YOUR BEST INDEPENDENT COMMODORE MAGAZINE
SO YOU OWN A COMMODORE?
SO YOU'VE WRITTEN SOME PROGRAMS?
SO WHY HAVEN'T YOU SUBMITTED THEM TO US?

Your Commodore is always on the lookout for new
material for publication and we know that there are
thousands o f  intelligent, literate, innovative and
creative Commodore owners out there, so why don't
we get together?

If you  have wri tten an exhilirating game o r  an
invaluable utility on your Commodore micro, share
your talents with us and our readers by submitting
your efforts and the form to the address below. Ail
articles should be documented and type-written and
should be accompanied by a printout of the program
as well as a copy of the program on cassette or disc. All
material should be original; i f  it is not chosen for

publication, it will be returned to you.
You may not have written any software yourself,

but you have very firm opinions about the world of
Commodore and  a l l  t hei r  attendant industries
and products. Then put your opinions on paper and
post them to us, again at the address below — you
never know, you might even get paid for airing your
views] A l l  submissions should be sent to:
The Editor
Your Commodore
Argus Specialist Publications Limited
No 1 Golden Square
London WIR 3A13

*PLEASE COMPLETE IN BLOCK CAPITALS

)four Name

Program Name

Computer/memory size it  runs on

Amount o f  memory program occupies

Other computers/memory size which your programruns on without conversion or use

Does your game need or use joysticks?

Have you sent your game to another magazine

Is it original/or a variation on a theme?

Your Address

Yes N 7 3

Yes N o

Telephone Number

Times to contact youJ3
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status register are the MASTERINGBranching and the

subjects of this
month's installment of
our machine code
series from A.P. and
D.J. Stephenson.

MACHINE CODE
WHEN PROGRAMMING I N
BASIC, the IF/THEN statement
provides a n  eas y  w a y  o f
introducing a  decis ion. The
condit ions  c a n  b e  q u i t e
complex, such as

100 IF A -- 31fral+D) OR C 0
THEN PRINT "WRO NG " :
GOTO 350

Alas, it is not so easy in machine
code. I n  t he  fi rst place, the
decision options are known as
branch instructions and there
are only eight to choose from
as can be seen from Table 4.1.
As usual, xx is used to indicate
the operand is one byte long
and can be specified by  two
hex digits.

TABLE 4.1

Action A s s e m b l e r  H e x  code
Branch on Minus B M I  xx 3 0  xx
Branch on Not Equal B N E  xx D O  xx
Branch on EQuai B E Q  xx F O  xx
Branch on Plus B P L  xx 1 0  xx
Branch on Carry Clear B C C  xx 9 0  xx
Branch on Carry Set B C S  xx B O  xx
Branch on oVerflow Clear B V C  xx 5 0  xx
Branch on oVerflow Set B V S  xx 7 0  xx

What does it  mean when, to
example, we wr ite BNE? We
can see from the table above
that i t  means 'branch i f  not
equal' but it immediately poses
the ques tion —  branc h i f
WHAT is not equal? The answer
to this is -  if the Z bit in the
process status register is 0. It
would help you at this point if
you turn back to Part 2 of this
series wher e y o u  w i l l  fi nd
details o f  t h e  fl ags i n  this
register a n d  t h e  conditions
under which they are set tol or
cleared to O. You will see that
an appropriate flag is updated
automatically after most of the
instructions. So, still referring
to BNE as  an  example, the
branch will take place only if
the last instruction caused a
non-zero result. That is to say,
the mic r opr oc es s or  w i l l
examine its process register to
see if  the Z  bit was a O. The
opposite instruction, BEQ can

=
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be used to test if the last result
was zero —the branch will now
take place if the Z bit is 1.

Another pa id  o f  branch
instructions is BPL and BMI_ A
branch takes place with BMI
only if the N bit is 1. You will
remember from Part 1 o f  the
series that single byte negative
numbers in two complement
notation always have a 1 in the
msb pos it ion b u t  pos it iv e
numbers always have a zero.
So, if you are working in twos
complement ( but y ou won' t
always be), you can use either
BPL or BMI as appropriate, to
test the sign of the last result. It
is worth mentioning here that
these two instructions may not
be used as frequently as the
other branch instructions.

BCS and BCC are another
pair o f  opposites. These are
used to test if the last operation
caused a result which was 'too
big' to be handled by a single
byte, so forcing a 'carry out'.
This carry bit is captured in the
C bit  pos ition o f  the status
register. With BCS, a branch
takes place only if the C bit is 1.
With BCC, a branch takes place
only if the C bit is O.

The final pair of opposites
are BVC and BVS. A  branch
takes place with BVS only if the
V bit is 1. In other words, you
can test if the last result caused
two's complement overflow
because, if it did, the V bit is set
to 1 .  H o w e v e r ,  ' t w o ' s
complement overfl ow' mus t
not be confused with the carry-
out c ond i t ion  me n t io n e d
earlier_ Indeed, it is possible for
the overflow condition to exist
without a carry out occurring
and v ice versa. I n  case this
seems strange to you, consider

what happens if  we add 1 to
+127 i n  tw o 's  complement
binary:

+127
add 1

result

0111 11111
1
0
0
0  
0
0
0
0

It we treat the result (128 in
decimal) a s  a  p u r e  binary
absolute number, i t  is  fl uke
sensible. If, on the other hand,
we interpret the result in two's
complement, i t  i s  c lear ly
absurd because 1000 0000 is
-128. Although there has been
no carry  ou t ,  a n  overfl ow
condition is established which
would set the V bit to 1. The
larges t p o s i t i v e  t w o ' s
complement number  whic h
can be held in a single byte is
127 so, if  we try to add 1, we
must expect the result to be
invalid — overflow in fact. This
is a tricky business so it is worth
one more example:

-2
add +1

1

1111 11110000 000lDow
- 
uo
t to
-  
F
e
T
a t
i

t we add plus 1 to -1, the result
should be zero, as indeed the
above s h o w s ,  T h e r e  i s
ther e fo r e  n o  o v e r fl o w
condition and yet there is  a
carry out — which is ignored!
So, the V bit would show a 0 but
the C bit would show a 1 after
this ex ample. T h is  s hould
illustrate t h e  po in t  w e  ar e
trying to make; it is the way we
interpret the ar ithmetic  that
determines whether we ignore
the C bit or the V bit. It must be
firmly established in your mind
that 'overfl ow' is  a condition
which only makes sense if you
are conducting arithmetic in

two's complement form. If you
are wor k ing w i t h  absolute
numbers only (all positive) the
t oncept o f  ov e r fl ow ,  a s
signalled by the V bit, has no
meaning. Later in  the series,
when we deal with peripheral
controls, we shall learn that the
V bit  is employed in  another
role, q u i t e  un r e la t ed  t o
overflow.

Calculating branch
operands
We have, in  the preceeding
paragraph, frequently  men -
tioned that t h e  branch takes
place if  — etc etc'. The next
topic of discussion is how we
work out the branch destina-
tion. In BASIC, of course, we
just say GOTO followed by a
line number. We can't do this
in machine code because the
concept of line numbers does
not exist. (Even i f  we had an
assembler fi t t e d ,  w e  s t i l l
couldn't use a line number as a
branch des t ina t ion . )  T h e
operand in  a branch instruc-
tion is a number which, if the
condition is true, informs the
microprocessor h o w  man y
bytes forward (or  backward)
the next instruction is  to  be
found. This is  called relative
addressing because it indicatesa destination address relative to
the present address. Only the
eight branch instructions use
relative addressing.

To understand this mode of
addressing, we should be clear
in our minds as to the role of
the most important register in
the mic r opr oc es s or ,  t h e
Program Counter (PC). This is a
16-bit register whic h always

contains the absolute address
of the NEXT instruction byte to
be executed, As  you already
know, a  m a c h i n e  c o d e
program is simply a set of bytes,
stored in memory in sequential
addresses. Suppos e thes e
program bytes are stored in a
block f r o m  address $C000
(49152 decimal) onwards. To
execute the program, we can
simply enter  SYS 49152 and
press RETURN. This will cause
the hex equivalent of 49152 to
be loaded into the program
counter. T h e  sequence o f
events i s  t h e n  e n t i r e l y
automatic: the instruction byte
at address 49152 is brought into
the mic r opr oc es s or  a n d
processed, af ter  wh ic h t h e
program counter goes up 1 and
the nex t  sequential by te is
processed and so on. However,
if a  branc h ins truc tion i s
encountered a n d  conditions
are true, the operand byte of
the instruction is added to the
present c on ten ts  o f  t h e
program counter. The smooth
sequential a c t io n  i s  n o w
replaced by a sudden jump to a
new instruction byte address.
Once t h e  new  address has
been reached, t he  program
counter proceeds in  order ly
sequential fashion f r om that
new address. An example will
help:
1. As s u me  t h e  p r o g r a m
contains a set of bytes located
from address $C000 onwards.
2. N o w  assume the program
has reached the second byte of
the instruction BNE $07 located
at address $C011. The program
counter w i l l  t h e n  c ontain
$C012 — the next instruction
byte address.
3_ I f  t he  branch conditions

C



PROGRAM COUNTER

MEMORY ADDRESS
Cola
Coll

XX C012
XX C013
X
X

C014
XX C015
X
X

C016
BNE C017
F9 C018
X
X

C019

I C o  1  1 2  1

I C o  I  1 9  I

Fig 4.1

07 ADDED

are t r ue and the  branch is
taken, the operand ($07) will
then be added to the program
counter w h i c h  w i l l  t h e n
contain 5C019. T h e  n e x t
instruction byte to be executed
will then be taken from this
address — seven bytes forward.
If the branch conditions were
not true, the program counter
would not be altered and the
next instruction byte at $C012
would be executed.

Figure 4.1 illustrates o u r
example a n d  s h o u l d  b e
carefully studied.

Calculating backward
branches

As y o u  a r e  awar e  w h e n
pr ogr amming i n  BASI C ,
GOTOs can be to  higher or
lower line numbers. How do
we calculate t h e  oper and
number i f  we wish to branch
backwards? The answer is that
we resort to two's complement
arithmetic. Relative addressing
can b e  used w i t h  negative
numbers i n  the  operand t o
indicate a branch back to an

38 e a r l ie r  address. For example, if
we wish t o  branch 7  bytes
backwards, we must have an
operand o f  -7. This is where
our prev ious knowledge o f
tvvo's complement arithmetic is
brought i n t o  us e.  I f  y o u
understood Part 1 of the series,

—•111110.-

MEMORY

BNE
07
X
XXX

X
X

XX
X
XXX
XX
XX

YOU will be able to work out
that - 7  can be  calculated as
follows:

+7 0 0 0 0  0111
-7 1 1 1 1  1001 = $F9

Thus if  we write , say, BNE $F9
and the condition is true, it will

ADDRESS

C010
Coll
C012
C013
C014
C015
C016
C017
C018
C019
CO1A

cause 7 to be subtracted from
the program counter. Figure
4,2 illustrates this example.

It should be realised, from
previous discussions on two's
c o m p le m e n t ,  t h a t  t h e
maximum number of forward
bytes which can be used with
any b ra n ch  i s  1 2 7  a n d  t h e

maximum backward bytes, 128.
This is because the operand of a
branch instruction can only be
one byte long.

Fortuna te ly,  i t  i s  v e r y
unusual in  practical program-
ming t o  r equ ir e  branches
greater t han  thes e allowed
limits. However, as we shall see
later, t h e r e  i s  a  w a y  o f
overcoming t h e  p r ob lem,
should it ever arise.

Mistakes in machine code
programs can often be traced
to incorrect branch operands
because it is so easy to be one
out in the byte count. Another
pitfall is the status register flags.
When a branch instruction is
encountered, the current state
of the flags determine whether
or not the branch takes place.
Normally, but not always, it is
the effect of the last instruction
whic h i s  b e i n g  t e s t e d .
However, some instructions do
not effect the status flags, in
which c as e ,  t h e  t e s t  i s
d e p e n d e n t  o n  e a r l i e r
conditions.

The following instructions
have no  effect on the status
flags: STA, STX, PHA, PHP, TXS
and all the branch instructions.
The f a c t  t h a t  b r a n c h
instructions have no effect on
status flags means that branch
instructions c an fo l low  o n e
another in order to test for two
different conditions.

The status fl ags effec ted
depend on the instruction so it
is important to be familiar with
Table 4.2, showing which of the
status flags are affected.

At th is  stage, o f  course

PROGRAM COUNTER

I c
o

12 I

07 SUBTRACTED

I C o  I  1 9  I
Fig 4.2
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Table 4.2 Flags effected
Updates N,Z and C  flags: ADC,ASL,CMP.CPX,CPY,ROL,
ROR.SBC

Updates N and Z flags: AND,DEC,DEX,DEY,E0R,INC,INX,
INY,LDA ,LDX,LDY,ORA.PLA,TAX,TAY,TYA,TSX,TXA

Updates N,Z,C and V flags: ADC,SBC.

Updates N,C and always clears N to 0 LSR

many of the above instructions
have not yet been discussed but
the table will be helpful to refer
back to. It shows, for example,
that there is little point in using
BCC after DEX to check if it had
reset the carry to zero because
only the N  and Z  flags are
effected by  D R .  I f  the carry
was 0, it would have been due
to the effects o f  an ear lier
instruction.

Branching w h e n  a n
assembler is fitted

Calculating t h e  number  o f
bytes i n  t h e  operand o f  a
branch instruction is  fraught
with danger. It is so easy to get
it wrong, particular ly  w i t h
backward branches. I f  t h e
count is out by one, it is highly
probable t h e  program w i l l
crash because t h e  br anc h
destination c o u l d  b e  t h e
operand instead o f  the op-
code of  an instruction. I f  by
chance, the operand happens
to be a legitimate op-code, the
microprocessor will treat it as
such and execute it! If, on the
other h a n d ,  i t  d o e s n ' t
recognise i t ,  t h e  program
would crash.

One o f  t he  mos t useful
aspects of an assembler is the
way it allows us to write branch
ins truc tions . I n s t e a d  o f
counting the bytes, we can use
a label of our choice. Using the
MIKRO assembler, but using
xx to represent example bytes,
a b r a n c h  w o u l d  l o o k
something like:

xx
xx
xx

VOLTS x x
xx
etc

BNE VOLTS

The operand lab le  i n  t h e
branch has been chosen as
VOLTS. T he  assembler w i l l
search down the program until
it finds a line beginning with
VOLTS. N o t e  t h a t  t h e
assembler demands that the
destination label ends with a
space. As an excercise, satisfy
yourself t h a t ,  w i t h o u t  a n

assembler, the above branch
instruction i n  hex  machine
code would be, DO 07. The op-
code for  BNE is  DO and the
branch is 7 bytes forward n o t
8

P r o g r am m i n g  t h e
status register

When we discussed the status
register bits in connection with
branch instructions, i t  was
established that the relevant
bits are automatically updated
by the  microprocessor after
each ins truc tion. Howev er ,
there a r e  cer tain s ituations
where it  is  necessary for  the
programmer to intervene and
manually alter  the bits . The
seven instructions available for
this purpose ar e  shown i n
Table 4.3

Table 4.3 Status register
Action
Clear Carry
SEt Carry
Clear Decimal
SEd Decimal
Clear oVerf low
Clear Interrupt mask
SE! Interrupt mask

ins ructions
Assembler
CLC
SEC
CID
SED
CLV
CLI
SEI

hex code
18
38
D8
F8
B8
58
78

As a  s i m p l e  i l l us t ra t i on ,
study the  fo llowing  fe w lines
written in  assembly language
and, for comparison purposes,
in hex machine code.

Assembly
LDA $ 0 6
BNE 10E
STA $C400
BRK
10E STA $C401
BRK

Hex coding
A9 06
DO 04
8D 00 C4
00
8D 01 C4
00

It is a trivial 'program' and it is
not expected that you try and
run it. I t  starts by loading 06
into t h e  accumulator, us ing
immediate addressing. This will
make t h e  Z  bit=0. I t  then
branches to the line labelled
JOE. It must do, of course, since
the accumulator is  certainly
not z er o.  T he  accumulator
contents are then stored in the
absolute address $C401. The
computer then reaches BRK
(which means BReak and is
roughly equivalent to END in
BASIC). I f  the first line of the
program was changed so that
the accumulator was initially
loaded w it h  00, the  branch
would not be taken and the
accumulator contents would
then be stored in $C400 before
reaching BRK. So, depending
on the state o f  the accumu-
lator, the program will either
stop in the middle or  at the
end. Examine the hex  code
version carefully, particularly
the branch operand — satisfy
yourself that this  is  correct.
Note also that the op-code for
BRK is 00. You will no doubt
agree t h a t  t h e  assembler
version i s  easier and mor e
informative.

Not e we  r an , e l  or  r lear t he C
bit, or dear the V bit. We shall
not attempt, at this  stage, to
discuss the conditions under
which t h e s e  ins t r uc t ions
should be used. Neither would
it b e  profi table t o  discuss
interrupt masks or D bits. For
the moment, treat Table 4.3 as
reference ma t e r i a l  t o  b e
consulted later.

Comparison
instructions
There are times when a simple
branch test is not quite what we
want. For example, BEQ and
BNE can only  test for zero or
non-zero. What if  we want to
find out if  a register contains
some particular  number , 7
perhaps? O n e  w a y  w h ic h
comes to mind is to subtract 7
from t h e  number  i n  t h e
register and then use BNE or
BEQ to see if the result is zero.
Obviously, if X--7=0then X must
contain 7. Unfortunately, the
subtraction operation destroys

the number originally  in  the
register and we may not want
this — it would be destructive
testing. We could, of  course.
save t h e  regis ter  contents
somewhere before the test and
re-load again afterwards but
this, to say the least, would be
cumbersome. For tunately .
there a r e  t h r e e  beaut ifu l
compar ison in s t r u c t io n s
available which per form the
subtraction for you but without
hurting the register you are
testing. It is called 'transparent'
subtraction. We shall describe
the action o f  CMP first and,
because i t  is  t he  easiest t o
understand. use the immediate
addressing mode for example
purposes.

Suppose w e  wr ite  C M P
$07. This w ill compare the

hex number  0 7  w i t h  t h e
number in the accumulator (A)
and update the Z,N and C bits
according t o  t h e  following
rules:
1. I f  operand number ($07 in
this case) = number in register,
Z and C become 1
2. I f  operand number is less
than number  i n  register, C
becomes 1 and Z becomes 0
3. I f  oper and numbe r  i s
greater t h a n  n u m b e r  i n
register. C and 7 become 0
4. I f  operand number is less
than o r  equa l t o  n u mb e r in
register, C becomes 1. It should
be clearly understood that a
compare ins t r uc t ion o n l y
effects the status flags. It does
nothing else. Therefore, the
only possible instruction after
CMP is a suitable branch test.
Unless y o u  u s e  a  branc h
immediately afterwards, there
is no point in using CMP in the
first place.

Although w e  have used
immediate addressing in  our
example, a  w id e  range o f
addressing modes are possible.
Thus, w e  can compare the
contents  o f  a  pa r t ic u la r
memory address. T h e  f u l l
range of comparison instruct-
ions are shown in Table 4.4.

Compare A

Compare X

Compare NI

Table 4.4 The comparison instructions
Assembler H e x  code
CMP #  $xx C 9  xx
CMP $xx C 5  xx
CMP $xxxx C D  xx xx
(:MP $xx•X D 5  xx
CMP $xxxx,X D D  xx xx
CMP $xxxx,Y D 9  xx xx
CMP ($xx,X) C l  xx
CMP ($xx),Y D 1  xx

CPX #Sxx E 0  xx
CPX $xx E 4  xx
CPX $xxxx E C  xx xx

CPY $ x x  C O  xx
CPY $xx C 4  xx
CPY $xxxx C C  xx xx

C



Try and stop poor
Pinky from being 11111
driven completely up
the wail in this game
from F.G. Tout. 11111.
THE WALL ' RUNS I N BASIC

with se ve ra l ma ch in e  c o d e
routines to  move all 8  sprites,
change sprites and rotate the
colours a t  th e  End O f  Game
sequence.

For those who know about
Pinky, t h i s  w i l l  b e  q u i t e
familiar, fo r those wh o  don 't ,
Pinky is a young man sinking
slowly i n t o  a  sta te  o f  t o ta l
insanityl...and t o  t o p  th ings,
everybody's a fter h im —  the
wife, th e  school-teacher, the
mother, t h e  la wye r a n d  t h e
hammers.

Can y o u  sa ve  P in ky  b y
guiding him through 5 waves of
walls and ladders?

The screen is a wrap-around
screen so you can ju mp  f ro m
one side  and  appear o n  th e
other, but you can still co llide
off screen, so be careful.

When you get Pinky to the
canes at the top o f  the screen
you wi l l  p roceed t o  the  next
wave.

Type i n  parts 1 .  2  and  3
separately, a n d  sa ve  b e f o re
running. Then, when all is well,
plug you r joystick in to  port  2
and you can start to play...THE
WALL.

• • ,
r.
7
.
0

THE

Pr. ram In ormation

Part 1 -

This is qu ite  straight fo rward : it's all sprite data.

Part 2
1 —  100
6014 —  50030
60014 — 63025

63030 — 63032
63400 — 63850

Part 3

1
2 5 2 0
2000 —  - 2010
3000 —  3000
4000 —  - 5020
6010 —  9605
10000 — 10010
13000 — 13060
14000 — 14025
15000 — 15099
16000 — 16099
17000 — 17099
18000 — 18099
19000 — 19099
60000 — 60099
63000 —

Download characters
Machine code move me...
Machine c o d e  m o v e  a n d
change enemy sprites
Machine code rotate colours
Instructions...

Sound variables/clear sound
Variables and sprite positions
Time limit
Main routine
Check collision with  wa l l
Move me and jump
Alter enemy sprite positions.
Hit enemy?
Game over
Screen 1
Screen 2
Screen 3
Screen 4
Screen 5
Update score
Title page

Variables

AO - A9 Machinecode address
Sl, S2, 53 Sound
V S p r i t e  variable
LI L i v e s
LE L e v e l
SC S co re . . . . HI  high score
B1 D e c r e m e n t  t ime limit
C1-05Sprite pos.
Q C h a n g e  me
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6E00 POPE196,2 P OKE 613,13 LORD
68800 P A 7 A 6 3 • 2 5 5 , 2 3 2 , 6 3 • 2 5 3 , 2 , 2 • 6 3 . 2 5 5 • 2 5 2
,
6 3 • 2 1 5 , 2 5 2 . 6 3 , 2 5 3 • 2 5 2
60810 D A 1 A 4 8 .1 2 6 .1 2 ,0 „ 1 2 6 .0 ,0 ,1 2 6 ,0 ,0 ,1 2 6 ,0 ,0 ,1 2 6 ,0 ,0 ,1 2 6 ,0 ,8 ,1 2 6 ,0 ,0 ,1 2 6 ,0
60820 D A / A 0 , 1 2 6 . 0 . 0 , 1 2 6 , 0 . 0 , 1 2 6 . 0 , 0 , 1 2 6 . 0 . 0 , 1 2 6 . 0 , 1 3 . / 2 6 , 0 , 0 A 2 6 . 0
,
8
,
2 5 5 . 0 . 0

60030 D A T A l 2 7 , 1 2 9 . 2 5 4 , 6 3 . 0 , 2 5 2 . 6 3 2 5 2 . 6 3 , 0 . 2 1 2 , 6 3 . 0 . 2 1 2 4 3 , 0 . 2 5 2
68040 D A 1 A 4 1 .0 .2 5 2 .6 3 ,1 2 9 .2 5 2 ,6 3 r 2 5 5 .2 5 2 ,6 3 ,2 5 5 .2 5 2 ,6 3 .2 5 5 ,2 5 2 1 6 3 .2 5 1 ,2 5 2
h0010 8 0 1 4 6 3 , 1 2 9 . 2 1 2 o 6 3 . 0 , 2 1 2 . 6 3 , 0 , 2 1 2 . 6 3 , 0 , 2 1 2 . 6 3 , 0 . 2 1 2 , 6 3 . 0 . 2 1 2
,
6 3
,
0 8 . 2 1 2

68060 D A TA 6 3 ,0 ,2 1 2 .1 2 7 .1 2 9 ,2 1 4 .0
6E062 D A TA l2 7 ,2 5 5 ,2 5 2 ,6 3 ,2 5 1 ,2 5 2 ,6 3 ,2 5 5 ,2 1 2 ,6 3 ,2 5 1 ,2 5 2 .6 3 ,8 ,1 2 .6 3 ,0 ,4 ,6 3 ,0 .0
6 0 7 0  D A T A 6 3 , 1 2 8 . 0 . 6 3 , 2 1 2 1 , 2 5 2 . 0 . 6 3 . 2 1 2 . 0 . 6 3 , 2 5 2 . 0 . 6 3 , 1 2 8 . 0 , 6 3 , 0 . 0
68080 D A TA 6 3 ,8 .4 .6 3 • 0 ,1 2 .6 3 ,2 1 5 ,2 1 2 .6 3 ,2 1 1 ,2 5 2 .6 3 ,2 5 5 ,2 5 2 ,6 3 4 5 5 ,2 5 2
60811 D 8 1 0 1 2 7 ,2 5 1 .2 5 2 ,0
60010 D A TA l2 7 ,1 .2 5 2 6 2 .0 ,2 4 8 .6 2 .0 ,2 4 0 .6 2 ,0 ,2 4 8 .6 2 .0 ,2 4 0 .6 2 ,0 ,2 4 0 ,6 2 ,0 ,2 4 8
60091 D A T0 6 2 ,8 .2 4 8 ,6 2 ,1 2 4 ,2 4 0 .6 2 ,1 2 4 .2 4 8 ,6 2 ,1 2 4 .2 4 4 1 .6 2 ,1 2 4 ,2 4 8
68100 D A 1 8 6 2 .1 2 4 ,2 4 8 ,6 2 ,1 2 4 ,2 4 8 ,6 2 .1 2 4 ,2 4 8 ,6 3 ,2 5 5 ,2 4 8 ,6 3 ,2 5 5 .2 4 0 ,6 3 ,2 5 5 ,2 4 8
60110 DATA63,215 ,241163o239 .248 ,127 .199 .212A0
6.8120 D 6 1 TR 1 2 7 .2 5 5 ,2 1 2 .6 3 ,2 5 5 .2 4 8 .6 1 .2 5 5 .2 4 8 .6 3 ,2 5 5 ,2 4 9 ,6 3 ,1 3 1 ,2 4 8 ,6 3 ,1 ,2 4 8
60110 D A 1 A 6 2 . 0 . 2 4 0 , 6 2 . 0 , 2 4 8 . 6 2
,
0 , 2 4 8
,
6 3 . 2 1 5 . . 2 4 4 . 6 3 , 2 5 1 . 2 4 0
,
6 3 . 2 1 1
,
2 4 0

60140 D A TA 6 3 ,2 5 5 ,2 4 8 ,6 2 ,0 ,2 4 0 ,6 2 ,0 ,2 4 0 .6 2 ,1 1 ,2 4 8 .6 2 ,0 ,2 4 8 .6 2 ,8 ,2 4 8 .6 2 ,0 ,2 4 8
60150 OA 1 A 6 2 ,0 .2 4 0 .1 2 7 , I ,2 5 2 ,0
60160 D A T A l 2 7 . 0 , 0 o 6 2 , 0 o 0 A 6 2 , 6 1 , 0 . 6 2 , 6 2 , 8 o 0 , 6 2 . 0 , 0 , 6 2 . 0 . 0 , 6 2 6 2 , 0
,
0
60170 D A T A 6 2 4 , 0
,
6 2 . 8 . 0 , 6 2 . 0 . 0 .
6 2 . 0 . 0 , 6 2 . 0 . 0 ,
6 2 . 0 , 0 , 6 2 , 1 1 0 ,
6 3 , 2 1 5 , 2 4 8

60180 D A TA 6 3 ,2 5 5 .2 4 8 ,6 3 .2 5 5 ,2 4 8 ,6 3 .2 5 5 ,2 4 0 ,1 2 7 .2 5 5 .2 4 0 ,0
60260 D A TA l2 7 ,1 1 ,0 • 6 2 • 0 4 8 ,6 2 .1 3 ,0 ,6 2 o0 .6 1 ,6 2 ,0 o0 ,6 2 ,0 4 ,6 2 • Oo0 o6 2 • 1 • 0 ,6 2 .0 • 0
60270 D A T A 6 2 , 0 , 0 , 6 2 . 0 , 8 , 6 2 , 0 . 0 . 6 2 , 0 , 0 , 6 2 , 0 . 0 , 6 2 . 0 , 0 , 6 2 , 0 , 8 , 6 3 . 2 1 1 , 2 4 8
60280 D A 1 A 6 3 .2 5 5 .2 4 8 ,6 3 ,2 1 1 .2 4 8 ,6 3 .2 5 5 .2 4 0 ,1 2 7 .2 5 1 ,2 4 8 .0
60280 0 A TA 0 ,0 o0 ,7 .2 1 5 .2 1 1 ,9 .3 6 .1 4 7 .3 1 .2 1 5 o2 1 3 .3 6 .4 4 4 .7 7 ,7 3 ,3 6 .1 4 9 4 1 5 .2 1 5
,
2 2 8
60212 1 A T8 1 4 6 ,7 3 ,3 7 ,1 4 6 ,7 3 .3 7 .1 4 6 ,7 3 „ 3 9 .1 5 9 ,2 0 1 .3 7 .1 1 9 ,2 0 1 ,4 5 ,1 4 6 ,7 3 .5 3
60294 M A TA 1 4 6 „ 7 1 ,3 7 ,1 4 6 ,7 3 ,3 7 .1 5 9 ,2 0 1 ,1 9 ,1 4 6 .7 3 „ 3 0 .1 4 6 ,7 3 „ 4 4 ,1 4 6 ,7 3 ,5 6
68296 DA1A215„ 215 .240 .251 ,211 .224 ,0
68298 D A T A I L 4 4 , 0 , 0 . 1 8 7 , 0 , 0 , 2 3 8 , 1 1 . 0 , 5 9 , 8 . 8 . 9 8 , 8 , 0 , 1 8 . 0 . 0 , 2 0 , 6 1 . 8 . 6 0 , 0 4 3 , 1 0
60300 E A TA 1 7 4 ,1 2 8 ,6 ,1 8 4 ,1 2 8 ,6 ,4 4 ,6 4 ,0 ,5 6 ,6 0 ,0 ,4 0 4 .0 ,4 3 ,1 9 2 .0 ,4 6 ,1 9 2 .0 .3 2 ,1 9 2
413
-
8.2 
D
A
1
A
0 .
4
8 .
1
9
2 ,
0 .
4
0 ,
0 ,
0 ,
4
0 .
1
0 ,
0 .
2
4
4
1 ,
0 ,
8

6e3e4 8 4 1 8 0 ,4 4 .0 .0 ,1 8 7 .0 ,1 0 ,1 1 0 .0 ,0 ,5 9 .0 .0 ,9 4 ,0 ,0 ,1 1 .0 .0 .2 0 ,1 8 .0 ,6 8 ,8 .0 .4 4 1 ,0
66306 D A T4 0 ,1 7 6 . .0 ,0 .1 0 6 ,0 ,0 .1 7 4 .0 ,0 ,1 2 5 .0 .0 .1 0 5 .0 ,0 ,4 0 ,0 ,0 .4 0 .0 ,8 ,4 0 .0 ,8 1 ,6 0 .0
08100 D A T 0 8 . 6 0 . 0 , 0 , 6 0 . 0 0 , 2 1 2 . 0  0
60310 D A T A 0 . 4 4 . 0 , 0 , 1 0 7 . 0 . 8 . 1 1 0 , 0 , 0 , 2 7 . 0 . 1 1 , 9 4 . 0 . 0 , 2 7 , 0 , 0 , 2 0 . 0 . 0 , 6 0 , 0 . 0 , 4 4 , 0
60112 D A TA 0 ,4 4 .0 ,1 1 0 .6 1 1 .0 .0 .1 2 0 .0 ,0 .1 0 4 .0 ,0 .4 0 .0 .0 ,1 6 0 .0 ,2 ,1 7 0 .0 .3 ,1 0 .8 .360114 o8.r613.0.15-3,49,0,3,0,0A5.61,e
60316 1 A T0 8 .4 4 ,1 3 .0 .0 7 .0 ,0 .1 1 0 .0 .0 .5 9 .0 ,0 ,0 4 ,0 ,0 ,2 7 A ,1 8 .2 0 .0 .4 1 ,6 0 .4 1 0 ,1 7 4 ,0 .2
60316 D A 1 A 1 7 4 .1 2 0 o6 ,6 0 .1 4 4 .4 .5 6 ,1 6 ,0 .4 0 ,0 ,0 ,4 0 ,0 ,0 .1 6 0 ,0 ,3 .1 3 9 ,0 ,1 5 .1 1 ,1 0 2
60320 D A T8 6 0 .3 .1 9 2 ,0 .0 .1 9 2 ,0 .0 .1 9 2 .0 .0 ,1 9 2 .0
60322 3 8 T0 8 .5 6 .0 ,0 ,2 3 0 .0 . ,8 ,1 8 7 ,1 0 ,0 ,2 2 8 .1 3 ,0 ,1 0 1 .0 ,1 1 ,2 2 8 .1 0 ,0 ,2 0 ,8 .0 ,6 8 .0 ,0 ,1 7 4
66324 08188•  2. 106 ,128. 2,, 4 4 ,1 4 4 ,1 ,  56,16•  1 , 4 4 , 0 , 0 . 5 6 , 0 ,  2 ,2 3 2 ,0 .  3 .2 3 2 ,0 ,  3
66326 1161180•11, 3. 1 2 ,8 ,0  .1 2 .0 .0 .  1 2 ,8 , 8 ,1 5 , 0 ,0
66328 0 8 T 8 8 . 5 6 4 , 0 , 2 3 8 . 0 , 0 . 1 8 7 , 0 . 0 . 2 2 1 1 . 0 . 0 , 1 8 1 . 0 , 0 . 2 2 4 , 0 , 0 . 2 1 , 0 , 0 , 6 0 . 0 A , 1 7 2 , 0 , 0
60330 D A T4 1 8 6 ,0 ,0 ,1 7 4 .0 ,0 ,1 8 6 ,0 ,0 o1 0 9 .0 ,8 o1 2 1 ,0 ,0 ,4 0 ,0 o0 ,4 0 .1 1 0 ,4 8 0 ,0 ,0 ,6 0
60332 0 8 TA 0 .0 ,6 0 4 1 .0 ,6 0 .0 .0 .6 3 .0 .0
60134 1 8 1 1 4 0 . 5 6 o 0 , 0 , 2 3 0 , 0 , 8 . 1 8 7 , 0 , 0 , 2 2 8
,
0 , 0 A 8 1 , 0 . 0 , 2 2 8 , 0 . 0 . 2 0 , 0 , 0 , 6 0 , 0 . 0 , 4 4 . 0 ,
0

60336 0 8 T A 1 6 8 , 0 , 1 , 1 8 6 , 6 4 , 1 , 6 2 , 6 4 , 6 3 . 4 0 , 0 , 0 , 5 6 . 4 2 . 0 , 8 1 , 3 4 . 4 1 , 0 , 3 4 , 1 9 2 , 0 , 1 6 e . 1 9 2
60138 D 8 .T8 8 ,1 9 2 ,2 4 0 .0 ,1 9 2 .0 ,0 .2 4 8 .0 .0
60140 0 8 1 4 0 , 5 6
,
0 , 6 1 . 2 3 0 . 0 , 0
.
1 0 7 , 1 0 , C 2 2 0
.
1 1 , 0 . 1 8 1 . 0 0 .
3 6 . 0 , 0 . 2 0 . 0 .
0 . 1 6 . 0 , 0 , 1 7 4
. 0 2

60342 0 8 1
.
4 1 8 6 , 1
2 8 , 6 . 4 4
,
1 4 4 , 4 , 5
6 , 1 6 , 0 .
4 0 , 8 8 . 0
.
5 6 , 0 , 6 1
.
4 2 , 0 . 0 ,
1 6 2 . 1 9
2 , 3

68344 08r61192,176.15,e,411.12,8,6e.12,e.0,e.e.0,0
60346 0 8 1 4 0 , 5 6 . 0 . 0 . 2 3 8 0 . 0 , 1 8 7 , 6 4 . 1 1 2 3 8 . 6 4 . e r 1 8 7 1 2 9 , 1 , 4 4 , 1 2 0 , 1 , 2 0 , 1 2 0 , 2 , 1 9 0
60340 D A T4 1 2 8 ,2 ,1 7 0 ,0 ,0 ,6 0 .0 ,0 ,4 0 .0 ,0 ,6 0 .0 .4 1 6 0 ,0 ,6 1 .4 0 ,0 ,4 3 .4 0 ,0 .0 ,4 4 ,0 ,0
66350 3 6 T6 4 4 ,8 ,8 .6 0 „ 6 ,0 ,4 6 ,0 .6 .4 8 .6 • 1 3 .4 8 ,8 .0
411352 8 6 1 1 8 8 , 1 6 . 0 . 0 . 2 3 8 . 8 . 0 . 1 0 7 . 0 . 0 . 2 1 8 , 0 , 0 , 1 8 7 . 0 . 1 . 4 4
„
6 4
,
1 . 2 0
,
6 4 , 2
,
1 9 0
,
1 2 8 . 2

66354 D A TA 1 7 0 ,1 2 8 .0 .6 0 .0 .0 - 4 0 ,0 .0 .5 6 ,0 ,0 ,4 4 .0 ,0 A 5 6 .0 ,1 1 .4 0 ,1 1 0 ,4 0 ,0 .0 ,4 0 ,0 .0
60356 8 A TA 6 0 ,0 . .0 .6 0 ,0 ,8 0 ,6 0 ,8 .0 .6 0 .0 ,0
66358 0 1
,
1 7 0 0  
,  
5 6  
0 .  
6  
•  
2 3
8 .  
0
.  
1  
,
1
9
7  
.
0 .
1 . .
2 3
8
,
0 ,
2 .  
1
9
7  
,
0  
2
.
4
4
,  
6
4
.
2
.  
2
0
.
6
4
,
2
.
1
0
0
,
1
2
S
,  
0
,  
1
7
8

663643 8 6 1 1 8 1 2 8 ,0 .6 0 .0 ,0 .4 0 ,0 ,0 ,6 0 .0 ,0 ,4 0 ,0 ,1 8 .6 0 ,0 .0 .4 0 ,0 ,0 .1 6 .0 ,6 1 ,5 6 .0 ,0 ,6 0 .0 ,0  0 E 0 9 Y .

Program Listing Part 1

6e362 DATAl2.e.e.12.e.e,12.e.o
68364 D R 1 8 0 , 8 , 0 . 1 2 , 4 6 , 1 2
,
1 9 5 , 1 8 4 , 4 8 , 5 2 , 2 2 9 . 6 7 , 4
, 1 8 0 . 2 0 4
,
2 0 3 , 3 7 . 5 1 , 5 0 , 2 0 8
,
2 1 4

60168 D A TA 1 4 .1 7 2 .4 0 ,1 .1 8 6 .1 9 2 ,4 8 .2 1 5 .1 7 6 .1 5 ,1 7 2 .1 5 6 ,0 .2 4 3 .1 9 ,3 ,1 7 6 ,1 9 2 ,2 0 4 ,1 7 1
60168 0 8 T1 ' .4 8 ,5 1 ,1 6 ,2 0 4 ,1 2 ,4 2 .3 ,4 8 ,2 2 6 ,2 8 4 ,1 9 5 .4 0 .1 9 2 ,1 2 .1 2 .2 4 0 ,0 .1 2 .3 ,0 .1 5 ,0
,
0
60370 0 8 T6 1 0 ,4 0 .0 .4 8 ,1 7 4 .0 .1 2 ,1 0 0 .0 .3 ,2 2 9 ,4 0 .4 0 ,1 4 8 ,1 2 ,1 2 .1 6 - 4 0 ,3 „ 4 0 .2 8 4 ,4 8 ,1 7 1
60372 D A TA 4 8 ,1 4 ,1 8 6 ,1 4 4 .6 ,4 3 ,1 4 4 ,4 fi 2 3 6 ,1 2 ,0 .1 9 ,0 .3 .5 6 ,1 9 2 .2 0 4 ,2 3 5 .4 0 ,3 ,5 6 .2 0 4
60174 0 8 7 A l 2 , 4 3 , 0 . 4 8 , 1 5 . 4 0 . 3 5 1 , 0 , 1 2 , 5 1 , 2 0 4 . 0 r 4 8 , 6 1 , 0 , 6 0 , 0 . 0
60376 D A T8 0 ,3 4 ,3 2 .0 ,8 ,1 2 8 ,1 2 .1 9 3 ,1 6 ,6 1 .1 9 7 .1 6 .2 5 3 .6 9 .8 8 0 2 1 5 7 .0 5 ,1 6 .2 0 3 ,1 4 9 .1 6 ,2 0 7
60378 0 8 T8 2 4 5 ,0 ,7 5 .1 3 3 ,0 ,7 9 ,1 9 6 ,1 9 2 .7 4 ,1 3 3 .2 0 0 o1 0 .1 3 3 ,2 4 .1 0 .1 2 4 .1 0 .0 ,1 6 1 .2 .4 2 .1 0 4
60100 D A TA 2 ,8 „ 2 4 ,0 .0 .4 0 .8 ,8 ,1 6 0 ,3 2 .1 3 1 2 8 ,1 2 8 ,8 ,2 4 2 ,0 ,1 5 ,8 ,0  0
68382 D A 1 8 0 ,3 4 .3 2 .0 .0 .1 2 0 ,1 2 ,1 0 3 ,1 6 ,6 1 .1 0 7 .1 6 .6 1 .6 9 .8 0 .6 3 ,8 5 ,1 6 .5 9 ,1 4 9 .1 6
68384 D A T0 6 3 ,2 4 5 .8 ,2 7 ,1 3 3 ,2 1 6 .7 ,1 9 6 ,2 1 8 ,6 .1 3 3 ,2 ,1 4 ,2 3 3 .1 0 ,1 0 ,1 2 9 .8 .8 .1 6 1 .3 2
60306 D 6 1 TA 8 ,4 8 ,1 2 8 ,8 ,1 0 .0 ,4 0 .2 ,1 2 8 ,3 2 ,1 1 ,1 2 0 ,3 2 ,0 ,2 4 0 ,3 2 ,1 1 ,0 ,6 0 .0 .0 .0
60388 9 6 1 T6 1 3 2 .3 4 .3 2 ,1 2 8 ,8 ,1 2 8 .1 4 0 ,1 9 3 ,1 6 ,1 7 3 .1 9 7 .1 6 .4 5 ,6 9 ,0 0 ,4 7 ,8 5 .1 6 ,4 3 .1 4 9 ,1 6
60190 0 8 1 6 1 9 ,2 4 5 ,0 ,1 3 ,6 9 .0 ,1 5 ,1 9 6 ,0 ,1 0 ,1 3 3 ,0 .1 0 ,1 3 3 ,0 .1 0 .1 2 9 ,0 ,0 .1 2 9 .0 .0 .1 2 1 3 ,0
,
8
60391 0 8 1 1 1 1 2 8
,
0 . 2 3 2 , 1 2 8 . 0 . 2
2 4 , 1 2 0 , 0 . 1 9 2 ,
1 2 8 . 0
, 1
8 . 1 2 8
,
4 1 0 . 2 4 0
,
0
,
0

68398 D 0 1 8 8 , 0 , 6 1 . 0 . 0 , 0 4 3 . 0 , 0 , 3 . 0 0 . 0 , 1 4 1 . 5 2 . 0 . 3 9
,
9 2 . 0
,
1 2 9 . 1 8 0
,
0
,
8 . 2 8 . 0 . 8
,
1 1 6
,
0
,
1

60480 D A TA 2 0 8 ,1 2 ,7 .6 4 ,5 4 .2 9 ,0 ,2 8 ,5 2 ,0 ,1 1 2 ,2 2 0 ,0 ,2 0 8 ,1 1 6 ,0 .1 1 2 ,2 2 0 .1 ,1 9 2 .1 1 6 .7 16e4e2 087A64.2.9.221.192.55.119.0.13.220,0,3.4e,e,0
60404 D A T A 0 , 0 , 4 1 1 4 1 0 , 2 2 4 . 1 1 2 , 0 . 2 3 2 , 1 6 . 8 . 1 0 , 1 4 , 0 , 1 . 1 , 1 2 8 . 1 1
,
0
,
1 0 8 . 2 2 8
,
1 1
,
2 7 . 1 4 4

60401 8 6 1 T 6 1 0 . 1 5 . 1 2 0 . 0 , 6 2 . 6 4 . 0 . 2 4 2 , 0 , 4 3 , 1 9 3 , 8 , 2 3 5 , 2 , 0 , 2 0 . 9 , 1 2 8 , 2 1 5 . 6
,
6 4
,
6 0
,
5 6 . 1 2 0

60486 0 8 1 8 1 5 0 ,4 4 ,1 7 6 ,6 0 .3 2 ,1 6 6 1 .1 9 1 t3 2 .4 0 ,0 • 3 2 ,0 ,0 .2 4 0 .6 0 .0
60408 D A T4 0 .0 ,0 ,0 .0 ,1 2 ,0 .0 ,5 6 ,0 .1 1 .5 0 .1 2 .0 ,1 ,5 7 ,1 2 8 .1 1 ,5 1 1 1 0 8 ,2 3 8 ,0 ,3 1 .1 1 2 .0 .6 3
68410 D A T8 1 2 0 ,0 ,2 4 2 ,6 4 .4 3 ,1 9 4 ,0 .2 3 5 ,1 ,0 .2 0 ,2 .3 0 .2 1 5 .9 ,1 2 8 .6 0 ,6 ,6 4 ,1 5 0 .5 6 ,1 2 8 ,6 0
60412 D A TA 4 4 .1 6 0 ,1 9 5 ,3 2 .1 4 0 .0 .1 6 0 ,1 0 .0 .1 2 0 ,2 .3 ,1 9 2 ,1 5 ,0
60414 0 6 1 1 8 8 , 0 , 4 1 0 , 0 , 0 . 0 . 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 1 2 , 0 . 0 . 5 8 • 1 0 8 , 2 3 0 . 5 8 , 1 9 1 , 1 5 4 . 0 . 2 5 1
60416 0 8 1 6 1 3 3 0 ,4 3 .1 9 4 ,6 6 .2 3 5 ,2 ,1 5 ,2 0 .1 ,1 ,2 1 1 ,2 .0 .6 0 ,9 .1 2 8 ,1 1 0 ,6 ,6 4 .6 0 ,0 ,1 2 8 .1 9 5
60418 0 8 1 0 1 2 , 1 2 8 , 0 , 8 , 1 2 0 . 0 , 8 , 1 2 8 . 0 , 8 . 1 2 8 . 0 . 6 3 . 1 9 2 . 0
60420 D A T4 0 .0 ,0 • 1 1 0 .0 ,8 1 • 0 ,0 ,8 1 • 0 • 0 ,1 1 ,0 • 0 A • 0 ,1 1 ,0 ,0 ,0 ,0 • ILS ,8 1 • 1 3 ,0 • 0 • 0 • 0 o0 • 6 4
,
1 1
,
2 4

60422 D A T A l 2 8 , 0 . 3 2 . 0 . 0 . 1 6 , 0 , 1 8 . 3 2 , 0 , 0 , 3 2 . 1 . 2 5 5 . 4 7
,
2 5 3 . / 7 0
,
4 7
,
2 5 3
,
8 5 . 1 6
,
1
,
2 5 5
,
3 2

60424 0 8 1 6 1 0 ,0 ,1 5 2 .0 .0 ,0
60426 D A T A 0 , 0 . 0 „ 0 , 0 . 0 . 0 . 0 , 0 „ 0 , 0 , 0 , 0 , 8 , 0 . 0 . 0 , 0 , 1 , 6 4 , 0 . 6  e e ,e .0 .3 2 4 .2 6 ,1 6 .4 3 ,4 7 ,1 "
60428 0 8 1 4 0 ,1 9 .1 9 6 .0 .1 6 0 ,2 4 7 ,0 .1 0 0 .5 5 .1 9 2 ,2 4 .6 .2 4 0 ,4 .5 ,1 0 0 .0 .3 ,1 1 1 ,0 • 0 . . 2 1 0 .0 ,0
60438 D 6 1 1 4 5 3 .0 .0 .1 2 ,0 ,0 .0 ,0
60432 D617610,0,0 .0 .32.0  0 , 3 2 . 0 , 0 , 3 0 . 1 5 3 , 0 , 3 8 , 1 5 3 , 0 , 3 2 , 1 9 4 , 0 . 3 2 , 1 9 3 , 8 . 0 . 1 9 4 . 0 . 060434 DATR2ol,e,e.192.0,o,192,o,o,192,o..e,192.8,t,ae.o.t224,8.:,224,6).1.224.4
68436 D A 1 A 1 . 2 2 4 . 0 . 1 . 2 2 4 , 0 . / . 2 2 4 , 0 . 1 , 2 2 4
,
0
60430 0 8 1 6 1 0 , 1 6 0 , 0 . 3 , 1 9 . 0 , 3 , 1 9 . 1 1 , 0 , 1 8 4 , 0 , 2 , 2 0 6 . 0 , 2 . 1 1 8 , 1 8 . 0 . 1 6 , 0 , 3 , 1 1 8 7 , 0 , 6
,
2 3 8 , 6 4
60440 D A TA 4 ,1 8 4 .6 4 .4 .2 3 6 ,6 4 .4 .1 8 4 .6 4 ,7 ,1 7 1 ,6 4 ,6 ,2 5 4 ,6 4 ,3 ,1 7 1 ,0 .2 .2 5 4 .0 ,8 .6 8 .0
60442 D A TA 0 8 .6 8 ,0 .0 ,6 8 .0 .0 ,6 8 ,0 ,3 ,2 0 7 ,0 .0
60446 0 8 1 8 8 , 0 , 0 . 0 r 1 6 8 , 0 . 3 . 1 9 . 0 , 1 , 1 9 , 0 , 0 , 1 0 4 , 0 , 2 , 2 0 6 , 0 o 2 , 1 1 0 , 0 , 0 , 1 6 . 0 4 , 1 8 7 . - 0 , 6
60448 D A 1 6 1 2 1 8 , 6 4 . 4 . 1 8 4 , 6 4 . 4 . 2 3 6 , 6 4 . 4 . 1 0 4 , 6 4 . 7 , 1 7 1 , 6 4 , 6 . 2 5 4
„
6 4 , 3 , 1 7 1 , 0 , 2 , 2 5
4
, 0

60450 D 8 .T8 1 9 1 .6 8 ,0 ,1 9 7 ,4 ,0 ,1 2 1 ,4 ,0 ,2 0 8 ,1 1 ,0 .0
60456 0 6 1 7 6 1 0 .0 4 3 .0 ,1 6 8 .0 .3 ,1 9 4 1 ,3 .1 9 .0 .0 ,1 8 4 .0 ,2 ,2 8 6 .0 ,2 ,1 1 8 .0 ,0 ,1 6 ,0 ,3 ,1 8 7
,
0
,
6

60458 0 6 1 1 6 1 2 3 8 . 6 4 , 4 , 1 8 4 , 6 4 , 4 . 2 3 6 , 6 4 , 4 , / 0 4 , 6 4 . 7 o 1 7 1 . 6 4 , 6 . 2 5 4
,
6 4 . 3 . 1 7 1 . 0 , 2 . 2 5 4 . 0
60460 0 6 1 1 8 1 .6 9 .1 2 ,0 ,6 5 ,7 6 ,0 .6 4 ,9 2 ,3 ,1 9 2 ,2 8 .0
60462 0 6 1 T6 1 0 ,0 A ,0 ,0 ,0 ,0 ,0 ,1 0 .0 ,8 1 ,0 .0 ,0 ,0 ,4 0 ,1 0 ,0 ,6 4 8 .0 .0 ,1 9 1 .0 ,0 ,1 7 1 .1 9 2 .4 .2 1 9
60464 D 6 1 I 6 1 2 4 0 , 0 . 1 8 6 . 1 7 0 , 9 6 . 2 2 1 . 2 2 1 . 1 3 6 , 1 7 0 . 1 7 0
,
1 0 6 , 6 3 , 2 5 5 . 0 , 6 3
,
2 5 2
,
0 , 6 3
,
2 4 1 1 0

68466 D A T A 6 3 . 1 9 2 . 0 . 6 2 , 0 , 0 , 6 0 , 0 . 0 , 4 8 , 0 , 0 , 0 , 0 . 0 „ 0
60468 D A T A 0 . 0 . 0 . 0 . 0 . 0 4
,
0 . 0 . 4 8 . 0
,
0 . 6 0 . 0 . 8 . 6 3
„
0 . 0 . 6 3
,
1 9 2
,
0
,
1 9 1
,
2 4 0 . 0 . 1 9 1 . 2 1 2
,
0

60470 D F r A 1 9 1 , 2 5 1 , 0 , 1 7 8 , 1 7 0
,
1 6 0 , 1 7 0
,
1 7 0 , 1 7 0 . 1 7 0 . 1 7 0 . 1 6 0 . 1 9 1
,
2 5 5 . 0 . 1 9 1 . 2 1 2 . 0
,
1 9 1

60472 061161240 ,0 ,63 ,192 .0 ,63 ,00 .0 ,60 .0 ,0  4 8 , 0 . 0 . 0 , 0 , 0 . 0
60474 0 8 7 6 1 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 8 8 . 0 . 0 . 0 , 0 , 0 , 8 1 , 0 , 0 . 0 . 0 , 0 , 0 . 1 2 8 , 0 , 0 . 2 2 4 . 0 . 0 . 1 6 8 , 0 , 0 . 2 3 060476 087P162,96,e5,85,132,191455,169.2:.84.e.11,8.e,e,e.8,6.43.4,6,8
,
63.8,0,e

60478 0 8 1 0 8 , 0 , 0 . 0 . 0 , 0 . 0
60488 D R T A 0 , 1 6 8 , 0 , 2 , 8 6 , 0 , 2 , 1 8 , 0 . 2 , 8 6 4 , 2 , 0 6 , 0
,
0 , 1 5 2 . 0 , 0 , 4 8 . 0 . 0 . 4 0 , 1 . 3 . 1 0 7
,
9
,
1 5

60482 D A TA 1 7 1 ,2 3 2 ,6 3 ,1 7 1 .2 2 4 ,1 2 7 ,1 7 1 .1 9 2 ,7 9 ,3 ,1 9 2 ,1 5 .1 7 1 .1 9 2 .3 ,1 7 1 .1 9 2 ,1 ,1 0 7 .1 9 2
60484 0 8 1 6 1 3 , 1 8 7 . 1 9 2 . 1 , 1 2 3 . 0 , 0 . 5 6 . 0 . 0 . 0 , 0 , 0 , 5 . 0 , 860486 08161e,0,e,eA68,e.2.86.e.2,:8,e.2,86,04.7e,0,e,152.0.e.4e.e.A22.1e743A27
60468 D A T H 1 7 1 . 2 3 3 . 6 3 . 1 7 1 , 2 1 3 . 1 5 , 1 7 1 . t 9 2 . 1 5 , 3
,
1 9 2 , 1 5 . 1 7 1 . 1 9 2 , 3 . 1
7
1 1 9 2 , 3 , 1 8 7 . 1 9 2

60480 0 8 1 6 1 1 ,1 8 7 .1 9 2 ,0 ,1 8 7 ,8 ,0 .1 8 4 ,0 ,4 1 1 3 6 ,0 1 1 .6 9 ,4 8 .0

Program Listing • Part 2

I PAKE56334.PFEY'56334.8411254
2 POWEI.PEEk./A41102513 448.134e116466 p01(122E16.0,P6Ex(53240.o) 14EXT
4 POKE, PEEK(110A4
5 P O K E 5 6 3 3 4 , P E E K
,
5 6 3 3 6 , 4 * 1
6 FTRDA% - 1 1 3 € N P O V E 1 2 2 8 0 . 0 . 1 0 C  0 0 1 0 6
7 8 6 1 1 8 0 ,8 ,0 ,0 ,0 ,0
10 DATA253 .253 ,0 .240 .240 ,0 .211 .251
12 DATAl28.255 1 2 8 . 2 5 1
,
1 2 8 . 2 5 1 . 1 2 0 . 2 5 1 .
1 . 2 1 1 . 1 . 2 1 5 . 1 . 2 5
5 , 1 . 2 5 5

15 DATRO Qc.L44.136,68.2,1.e
17 D A T A 2 5 5 . 1 9 5 . 1 6 5 . 1 5 3
,
1 5 1 . 1 6 1 . 1 8 1 . 2 5 1 . 1 . 3 . 4 .
1 1
,
2 8 1 . 6 3 , 7 2 , 2 1 5

20 D
8
. T
4
2 5
3 . 4
.
2 5
5 , 1
6 , 2
1 5 ,
6 8 ,
1 3
6 , 2
1 5 ,
2 5
5 •
3 . 2
5 3 .
1 3 ,
2 4
5 . 5
3 , 2
1 3 .
2 1
3

22 0 9 T
4
2 1 1 .
2 1 4 ,
2 1 2 ,
2 1 6 .
1 0 8 ,
2 2 4 ,
1 0 2 .
1 2 0

25 96174149 1 4 9 . 1
4
9
,
1 4 9 . 1 4 9
,
2 5 3 , 2 5 5 . 2 5 5
,
7 4 , 7 4 , 7 4 , 7 4 ,
7 4 , 2 5 5 . 2 5 5 .
2 5 5

D0T4165 ,165 ,165 .165 .165 .255 ,251 .251  1 3 2 .8 2 .8 2 .8 2 .8 2 ,2 1 8 ,2 1 5 .2 5 536 96110169469.169.169,169
,
,255,255.235

100 DATA-1
6014 F 0 0 1 . 0 1 0 1 2 4
4
6 8 + 2 6  
P E A D A  
P O V E 4 9
1 5 2 . 1 , 8  
N E
X T

50000 0 8 1 A 1 6 2 ,8 .1 0 9 .0 ,2 0 8 ,2 4 .1 0 1 ,5 ,1 1 7 .0 .2 6 8 .2 0 1 .2 4 0 ,1 5 7 ,0 ,2 0 8 4 9 6
10010 D A T R 1 6 2 . 0
,
1 0 1
,
0
,
2 0 0 . 2 4 . 2 1 3 , 5 4
1 7 . 0 . 2 0 8 . 2 0 1 .
2 4 0 . 1 1 7 , 0 A 2 0 8
. 9 6

59020 0874162 0 .1 0 9 .1 ,2 0 8 ,2 4 .2 3 3 ,4 .1 5 7 ,1 ,2 8 8 .2 0 1 ,2 4 0 .1 5 7 ,1 .2 0 0 .9 6
50336 0 8 1 6 1 1 6 2 .0 ,1 8 9 ,1 ,2 0 8 ,2 4 .1 0 5 .4 .1 1 7 ,1 ,2 8 8 .2 0 1 .2 4 0 ,1 5 7 ,1 ,2 0 8 ,9 6
60014 6 t4444444 /C  AL-1E44444*
60020 D A T 4 1 6 2
,
4
,
1 8 9
,
1 . 2 0 0 . 2 4 . 1 0
5
,
3 . 1 5 2 . 1 . 2 6 0
0
,
2 0 1 , 2 0 . 1 4 4 ,
6 , 1 7 3 . 4 . 2 2 0
0 1 5 7 , 0 . 2 0 8

00022 0 8 1 8 2 3 2 .2 1 2 ,2 2 4 .1 0 ,2 0 8 ,2 3 1 ,9 6
600k3 0 8 1 4 1 6 2 0 1 0 .1 0 9 .0 .2 0 0 ,2 4 .1 0 5 ,3 ,1 5 7 ,0 .2 0 0 .2 0 1 ,2 4 5 .1 4 4 .6 .1 7 0 ,4 ,2 2 0 ,1 5 7 ,1 .2 0 0
60024 D 8 .T0 2 1 2 „ 2 1 2 ,2 2 4 .1 6 .2 0 8 .2 3 1
,
9 6
68325 DAT8162• 1 • 189.248. 7 ,24 -  LEM• . 2 0 1 , 2 2 2 , 1 4 4 , 2 , 1 6 9 . 2 2 8 .  157 ,2413 ,7 ,232 ,224 ,8
8026 DATA288,236,96

68027 D A T A 1 6 2
,
0 . 1 8 9
,
2 4 8 . 7 . 2 4 . 1 0
1
,
1 , 2 0 1 . 2 1 4 . 1
4 4 . 2 , 1 6 9 . 2 1
8 , 1 1 7 . 2 4 0 , 7 ,
2 3 2 , 2 2 4 , 1

68328 0874280 ,236 .96
6ee2, 1101'8162, 8 • 189.248. 7 ,2 4 .  105. 1 • 2 e l ,  218, 144. 2 .1 6 9 .2 1 5 ,  157,248 7 .2 3 2 ,2 2 4 ,1,sgew 961161260.236,96
ooe e  DATA 1 6 9 . 1 5
,
1 4 1 . 2 4
,
2 1 2
,
1 4 9 . 1 2 8 4 4 1
,
4 . 2 1 2 . 1 6 9 , 7
,
1 4 1 . 5 . 2 1 2 . 1 6 9

61010 DATA 1 0 0 .1 4 1 ,1 .2 1 2 ,1 6 9 ,1 2 9 .1 4 1 ,4 ,2 1 2 .9 6
63012 F O R I N 0 T 0 1 1 9
,
M E A D A  
P 4 * E 4 9 5 0 e
. 1 4 1 - N E X t

63815 D A TA 1 6 2 .1 5 .1 6 8 .7 4 ,1 5 7 ,1 4 1 • 5 ,1 6 9 ,2 ,1 5 7 .1 4 3 .2 1 7 ,2 0 2 .2 0 8 .2 4 3 ,1 7 2 ,0 ,0 .2 0 0
63017 8 0
1 .
8 1 9 2 .
2 5 5 . 2
0 8 , 2 5
1 , 9 6

63010 0 8 7 4 1 6 2
,
1 5 . 1 6 9
,
7 3 , 1 5 7 , 1 4 5 ,
5 , 1 6 9 . 2 . 1 5 7
,
1 4 3 , 2 1 7 , 2 0
2 . 2 0 8 . 2 4 3 . 1
7 2 , 0 , 0 . 2 0 0

,1019 161161192,255,208.251,96
, 3820 0870162 • 15 1 6 9  • 76, 157. 145 .5 , 169 ,2 , 1 5 7 ,1 4 3 ,2 1 7 ,2 8 2 , 2 0 8 ,2 4 3 ,1 7 2 ,0 ,8 .  zee
€3621 0 8 7 4 1 9 2 ,2 5 5 ,2 0 0 ,2 5 1 .9 6
,
3
6
2
2 
0
8
1
4
1
6
2
.
1
5
A
6
9
.
7
7
,
1
5
7
,
1
4
5
,
5
.
1
6
9
.
2
.
1
5
7
,
1
4
1
.
2
1
7
.
2
0
2
.
2
0
0
,
2
4
3
.
1
7
2
.
0
,
8
3
.
2
0
0

• 0 8 1 6 1 1 9 2 , 2 5 5 , 2 0 0 , 2 5 1 . 9 6
61624 D8.18162, 15, 169,78, 157 • 145, 5, 169, 2 • 1 1 7 ,1 4 3 .2 1 7 ,2 0 2 . 20/1441,122,10,1•  208
63021 P ATA192,255,208,251.96
63038 808.1.81018 REA08.POKE49.65004.11AEPT

63032 D A TA 1 6 9 .1 .1 4 1 ,1 2 ,2 8 8 .1 7 4 .0 .0 ,2 1 2 .2 2 4 .1 3 5 ,2 8 0 .2 1 1 ,1 6 9 .0  1 4 1 .3 2 ,2 6 6 .

63480 pokE5328e.2 ,
P c t e 5 3 2 e 1  
. 0  p o
l
o c E 5
r o e u
3 2 7 2
:
2 2  
o v i t
o — n r

63410 APIAT"SAM
63411 P AINT"S
63428 P RINT"M  , M S T P U C T 1 C 4 1 S
-63436 P OIN T'S  r 1 . 1 (  wALL, 0  GAME DV  -AFAR 101i1"
6.144e PRENT
-  I C O U  
A P E  
1 I N K
V , A 4
0  
Y
e
e  
A
P
E  
8
E
I
N
G

63445 P RINT" C H A S E D  SY  JUST FMIOUT EVERYONE
,63450 P RINT" 1 H E  eCt4301_7E6CHE6.114E WIFE . 1HE NAMMEF".
63455 P RINT" E V E N  YOUR MOTAEP HAS A  0 0 .
63460 P RINT S I N G  A  JOYSTICK I N  POPT ' 2 '  GUIDE  " .
63465 P AINT" 1 1 1 4 0 0  TARCLON 5  WAVE'S.
63470 P R IN T'  C U  MUST GE T FPOM THE BOTTOM OF THE  " .
63471 P RINT" S C R E E N  TO THE IS HE 'S  AT THE  TOP .
63400 P RINT'  I M R E  I S  A  WRAP AROUND SCREEN.S0 YOU
63481 P AINT" C A N  JUMP 81808 o tc  5E 06 o r  THE  SCREEN " .
63490 P AINT'  A N D  APPEAP CA THE OTNEA,DJT 0 E WA R E .
,
1 ",
63495 P AINT" O U  CPA S TILL DE GOT OFF S C R E E N
,
.
63500 P A IN T'O l d  0 1  r -  -  P R E s s  spac41r
63505 GETAII IF611m'"7HE6461195
c f n e  ' FA S . -  'THE A6352063111 oo1o63585
635213 AFI64T".7980
61525 P RINT" L E F T  •  LE pT _ ;
( 1
4 3 1 . 1
V S
/
T
.
1
3
"
R I K T

61530 P AINT" - 0 0 3 e /P D  C L I M B  LADDER
63135 P AINT" - IR E /R U TTON  •  JUMP
63140 P01641" 1 1 t6 I1 S  AP (  AS  FOLLOW
-
S
61145 P AINT" z 0 0 0 0 t i v E L  hOMPEP
61550 P R IN T. • 1 8 A U S  FOP 'TIME LE FT
63555 4 9 IA T' D 0 8  \ r _
-  P R E S S  
S P A C E D "
63165 GETAS I 4 0 I W
-
T 6 * N 6 3 5 6 5
63578 CFAS.." "1646463600
63599 001063161
63600 P0INT"72802 N /
—  
R O U T ( H E S "
63610 P AINT" 1 H E  MACHINE CODE ROUTINES RUN FROM
63651 P RINT" 4 9 1 5 2 - 4 9 6 7 8  O N D  CONTROL
,
"
61668 P RINT" \ O V E  * A R TIE 'S  - 641183E  "WRITE 'S
63661 P RINT" \ O V E  ME -
1 4 8 1 4 8 E  ,
E
63670 P AINT" P O U N D  ( M E
,63675 P RINT'  I I  /OW -
W E S S  
0 P A C E  
1 0  
L O A D  
I  
H O E  
r P  
N

63780 P R IN T'S  - E v E I N  NRSTAUCTIONS 400I64
638000E 106  I F 1 4 . 0 4 "
-
T H E N 6 3 8 0 0
63810 I 4 0 " . "  "THE 6P OKE t91,7 6108E611,13 LOAD63820 Irmt..t.T4cmoorm41400
63e50 001061000

R E
A
D Y
.

• ;

10 •i r



1. 81 .14278- S 2=58277  5 3 • 5 8 2 7 3  FOR1•14272T014296- P RKE I.0 NE X T:0OKE 58298,15110T0630
00
2 1.1=5 LE • 1448  - I S C . 0  8 1 • 0 - H .2 0 0  N 1 .0
3 ROK889205.225 P 0kE 49289 .223 .0 .210
4 pEFPN8(R)meREEK(Y.30RND1)  DEFFNC(0) .(PEEK(V .30NA4D1)
5 P 9 ( 8 5 3 2 7 2 .2 9  a s . . n i  -
1 0 1 1 1  -
1 0 0 1  -
W W 1

6 CS .'0400000094004#000909409090099.8444409444'
7 130.18
8 E t . "
9 Ft• '10088808001818880.000888.8080044080"
10 Y .5 3 2 4 8  P C8E o1 2 0 8  POKEV.240 R0I.E V .21 .255  P OKE 2048.210
15 FOR102041TO2047 P 0E E I.238  .E x T  r ic rwitieeee28 C 1 .0 0  C 2 .1 6 6  C 3 .2 0 0  C 4 .1 4 0  C 5 .1 6 6 0
. ,10 000000S 1915083 .16000 .17000 .10000 .f9000 .50080
50 P O K E V . 2 8 . 2 5 5
.
P O 9 ( E V . 3 7 . 1 0  
P O K E Y .
3 0 . 2  
P 0 K E V
* 1 9 . 5

55 P OE E V .29.0 PCWEV*27.254
6e 6 8 .2 1 5  R08I.OTO9S TE P 2 013.5G- 3i P 0kE V .1.130 P OKE Y - 1*LO NEXT
62 0 0 .2 5 5  FOR1.8T018STEP2 0 0 . 0 6  -31 P OKE V .r - 60  P OKE 9*1+1.0 NEXT
100 P C 0E voll- 90
le e  81.- 49129 0 2 .4 9 2 0 3  8 3 . 4 9 1 8 6 • 8 4 . 4 9 1 5 2
.
8 5 • 4 9 2 9 9  0 6 . 4 9 1 6 9  
0 7 . 4 9 3 2 2

510 A0 .69220  0 9 .4 9 2 4 0  0 6 .4 9 2 7 6 .0 1 .4 9 3 4 5
520 P OKE 0.10,40
2809 P OP J.1988101983 FOKE J.69 P OKE J.54272.1 1 . 3 / 1 0  0050063103 IFS C>H11HE N1I.9C
2010 P 64E S 1.17 NEXT 0 1 .1 9 0 4
1000 Por09.30,0.001"06000
3005 T F , P E E K
,
V • 3 1 ) 1 1 1 / 1 1
) C -
I T H E N 1 0 0 0

1006 P IAE V .15.C1• P 6KE V .13.C2 POKEV.11.C.3•POKEV.2.C4 POICEV.3.C5
3009 00S U19000.0050011800
1010 IF0 .1 0 3 1 R 4 3 0 1 0 6 0 1 0
3020 IFP .IIITHE NGOT070190
3010 IFP o1erTM E 1G01080t0
3835 IR0.128TNE43OT095110
3060 IFFN c ,R ) .1 7 0 8 N i9 0 0 8
1050 K ikE B1,32  111.111- .2 IFII1<194413460136100
3999 00103000
4000 I F C F N 0 ' P l < 1 1
0
1 1 . 4 E N 5 0 . 3 . 8
4099 e01030e5
5000 T r 8 N 8 ( F
- 3
• 1 9 4 7 4 5 v 5 9
1 - 0 o T 9 3 0 0 0

5010 5
1
0 5 0 2  
0 0 5
1 . 1
9 1 2
1 3 0
0

5015 IFFEE ICV*1) ) .208TNEN13000
5020 00103085
6010 F O R T 0 0 T 0 7
.
5 Y 5 8 3  
$ Y S P A  
S V S 0 5
.
0 0 S 1 J 0 1
2 0 1 0 0  
I F F N C
( R )
,
I 1 N E N
I 3 0 0 0

6011 NEXT
6015 FOPT.7TOOSTEP -1 SYS94 SYSA2'3VS85 509.10:2000 Frlic( e) w11'HE N13000
6016 NExr 60Teeese
7000 FORT.OT07 SYS83 0050012080 10.NCI8) .1THE N13000
7001 NEXT
7002 IFPEEK<V41)475.10/106EION)<481.4EN14025
7005 FORT.?TOOSTEP - I 5 Y 5 0 2  005118128630 IFFNC<R) • 18E N13089
7006 NEXT 00103800
0010 FORT•0T07 SYSR3 SVSA6 SYS117 0 0 5 0 0 1 4 0 0
,
I F F I C ( 0 ) - I T I 1 0 1 1 3 0 0 0
9011 NEXT
3015 FOR1.7T0115TEP-1 SVSP6 SYS02 01150102000 I F F N C O )
,
I T 6 E N 1 3 0 0 0

8016 NEXT 00T03000
9000 P.PEEM5612/11/.1FP.12310ENS'...5.06•SV505
9010 IFP .119THEN9VSA4 S V S . 1 7
.
S Y S M I
9e99 RETURN
9500 1 FF4 00/0.1AND0EEEIV)<238THEN5YS03 00511912000 305039600  00109500
9505 601030ee
9600 0 4 0 .1  /F0 2 2 0 1 H E N 0 .2 1 0
9.0N PDXE2040.0 REPAIR
10000 043.235 FOR1.31095TE P 2 6 0 .0 0 - 3 1  PO1(EV .1.00 P 60E V - 1 .1 .8 .6E X T
10010 66.255 Feel=teT01651E02 G0 .9 0
-
3 1  0 n o z v . i . e , 0 o m v
-
t . I . C l o  m E x T
,
R E T u e m

SYS08 SV509.SV508•0.45 RE TURN
121900 SVSMI 0 .001 .10032 /NE 4S V 500  5'0309 s v s pe  6 . 0  RE TURN
12005 RETURN
13000 FOP V .P E E E N.I/T022851E 73 FCRIT.22010221  P 00E 2940.T1 P CKE V .I.Y .0050163102
13005 1 E X T T T . Y
.
P O K E Y
4
2 3 . 3 2  
P 0 0 ( 0
4
2 9 . 3 2  
0 0 0 E
V .
2 7 . 2
2 4

13010 X I .P E E K 0 - V I .P E E K ( V .1 )  - 10 POKEY.10.X1 FORINIROV IS TIP 4 P06(E2045,209 POKEY.
• •  7

Program Listing Part 3

3050 GOSLM83103 NEXT P OV E V .27.255 P 0 8 1 V .2 3 ,0  L I . L 1 - 1  T r u o i m E N i 6 e e e
aege noT5a
4000 P 0X E V .21.0 . ” . 4 9 6 5 0  10(1.53201
4005 FORW0T0200 S Y S JI PC6<EKK..0 0050061102 NEXT 0 e IH 1 . T r
88113P P INT"019000N1910111090NOONNS INIM ANE  OV E R "
4012 P 0K052.15  P OK ( 5 I .1 7  P OKE S I.2 ,15  FoRz .5791005TE P 3 FORZZ./UTOLOOSTEP6
4013 006<E53,2 P06<ES3.22142XTZZ,2 00106)0610
6025 S C . 5 1 . I 0 0 0 1 0 8 0 / . 1 0 /
,
0 1 / 1 0 :
,  0 8 4 1 9 . 1  
0 0 S 0 0 6 3 1 0
3 0 0 T 0 3

5000 P RINT"1
.
11
.
. 
K E E 5 3
2 9 0 . 2  
0
0 E 1 1
3 2 8 1
. 0

5001 F130T.101021 P P IN IT4  NEXT
5082 P P I N T " d 1 1 0 1 0
-
. C . S
5005 P RINT :1 1 1 7 1 8 4 4 4 4  9 0 9 4 . 0  0 0 . 0 4 . 0 4 4 0
5010 P RINT   : i l l  • 0 4 + 0 1 0 9 . 1 4  0 9 4 4  + 0 9 0 .
5015 P RINT 1   T E 1 / 0 4 . 0 9  9 9 4 0 4 0  9 4 . 1 4 . 0 9 0 . 4
5050 P RINT'AZIeteg01111010000M 001• ,01
5055 PRINT"11:00010008088101080000108801rA0
5060 PRINT"40000080000000000080001PW,80
5065 P RINTI4
5878 P R I N T
-
m o w  
P R I N T
T R I I ( 3
9 , S T

5075 P R I N T
.
8 4 0
.  
P R I N T
T A B I 3
3 ) , L I

pR IN T- s pr  R inNTTAB( 33) ,LE
5082 IFsc7NITHF46:.S.c.
5085 P R I • .8 0 .0 •  P P 1 0 /1 0 1 1 0 3 3
.
1 .0 1
5090 P 0KE V .15.90
5e98 0051.968080
5899 RETURN
6e0e F0EE5320.0 P 0 0 E 5 3 2 8 1  I I  001.1NT'.710" P O6( E 4/205.229 P C0E 49209.227
6005 P RINT"8400080101880888088181".CO
6810 P R IN T"* TTTTITIO8
,
0 4 4  
4 4 4 4 4 4 4 . 4 4 4
1 4 . 4 . 4 4 . 4 4 4 4
. 8 4
.

6815 P RINT t  i l l t 9 9 4 +  +++++ 9+1  4 4 4 4
6020 P RINT " T T I T T T
-
1 1 4 4 0
,
4 9 1
,
4 4 0 , 9 9 0 9 9 4 4 . 1 4
9 9 9 9 0 0 9 + 9 8 1 . "

6030 e m m T
-
m r ,  •
F O R T .
8 T 0 2 1  
P V
I N T
F S  
N
E
X
T

6040 • P R I N T E E P R I N I T A 0 < 2 6 )
.
2 1 1 0 1 r . 1 1 1
6045 0 8 IN TT0 1 0 4 ) 4 0
6050 P R/NTT/13( 10) .0S
6860 C 1 .7 0  C 2 . 1 6 6
.
C 3 . 2 0 0  
C 4 . 1 3 9 1
• C 5 . 1
7 0  
L E .
2

6875 PRINT•11011111" P R IN TI8 3 c13) ,S E
6076 P R I N T
-
8 8 8
.  
P R I N I
T 8 0 ( 3
3 ) . 1 . 1

6080 P R I N T " I tt
.  
P R I N T T A
0 0 3 3 ) . L
E

6882 !FS C) HITNE NNI.S C
6081 P RINT"000" P RIN/TA0133) ...11
6899 13051.960000 RETURN
7000 POKE53200,5 1 " 0 1
,
E 5 3 2 8 1 , 3 -
P 8 I N T " 7 '  
P 0 6 < E 4 9 2
8 5 , 2 3 2  
R O K E 4 9
2 8 9 . 2 3
0 1 . 0 . 3

7002 RORT.01021 P R I N T
.
=  
" -
N E
X T

7005 P R I N
-
1 " 8 0 8 0
0 8 1 1 • E
S

7010 R R I N T "
-
I T T I T r i
71a4 PR/NTDS
7025 PRINTTRE(160'1111110".12$ P R I N T T 0 1 1 ( 4 ) "
-
r . G e
7e95 081N7100( 22) '1. -
1 1 1 0 1  -
M I M I  -
1 0 1 1 1  -
M M O I

7075 P R I N T " '  P RIN7/011( 331.5C
7076 P RINT"888
. 
P P 1 N I 1 9
1 1 ( 3 3 ) . L
/

7090 P R I N T " '  P P INTT98( 33) - LE
7882 1FS C) NITNE NNI.5C
7083 PRI14T"18811" R R IN TT0 8 ( 3 3 ) ,N I
7085 C I . 7 0  C 2 .1 6 6  0 3 .2 8 0  C 4 .5 0  0 5 .1 e e  L E . 2
7099 0051.868000 RETURN
8000 P R IN T":8 0 , P OKE 53280.5 000E 53281.0
0081 E ORT.01021 P P IN IFS  hE X T
0002 P V INT"4000800180080/800218881
. ; C O8 0 0 5 0 1 M M
-
0 0  
e e e p t
e o p m
e m p o
o m m o
r . e s  
" 1 8
0 y ,
0 * .
w i r
. o s

S ale  PPI14T'10111
,
60  
9 . 9 0 0 9
8 1 . 9 4 .
4 0 4 . 9 4
,

8015 PRINT"1100188880800001M 4 4
-  
P R I N T " 1 0 1 0 8 0 0 1 0 0
0 1  
0 1 0 4 4 4 4 8 1 8 1 . 4
4 4 4 4 1 8 4 0 1 4 9 0
9 4 4 4 "

0020 PRI4T"1808180010018
8825 P RINT"1/08888E  0 8 ,
-
1 0 0  , 9 .
00130 P01(E49285.236 P06<E49209.233 LE .4
8040 C 1 .6 2  C 2 .1 2 0  C 3 .1 4 2  C 4 .1 1 5  C5.1.40
8070 P R I/4 T.8 0 S r  PRINTTR/1033) ,SC
0075 PRI10"11180" P P IN TIA 0 I33 /.1 .1
aeoe P RI1IT/400r  P RINT/AI1( 33) .LE
8090 IRS C) HITHE NNI.S C
8095 PRINT"APMP FR IN 7 /0 0 .3 3 / .1 0
8099 005UR60048 RETUPN
9000 PRIN7":10"•
0 6 9 E 1 3 2
8 0 . 6 • 0
0 K E 5 3
2 0 i 3 O

9001 FORT08 /020  PEINTFE NEXT P R I : : : : , D i
9085 P R I I I I " 010000111101. 5 . 4 4 . 0 8  0 4 4 4 4

,9010 PR NT"8/1188/80600/H4 " r 1 0 4 4 . 8 0 "
9050 P R IN T"1 8 1 8 1 1 1 8 8 1 8 1 1 0 0 1 0 0 1 • ,0 0 ,
-
IM ir ,Os  P e I N T T e e ( 2 6 )  -
r r y T r r r n
-
r i , e *  
1 0 7 4
0

9869 F0E E 49295.239 P06<E49209,236
9070 PRINI"MMOE
. 
P R I N 1 / 1 0
0 . 3 3 1 . S C

9075 P R I N T
.
1 8 0 0
.  P R /
N T T R I
I 3 3 ) .
1 . 1

9000 P R I N T '  F * I 1 4 1 1 0 2
,
3 3 ) . L E
9082 IFS CM ITHE M 41.S C

19005 P RINT'AM E  0 R IN 1 1 8 II2 3 /.1 4 1
19006 C 1 .1 6 2  C 2 .0 0  C 3 .1 0 9  C 4 .1 6 5  C 5 .6 8  LE 05
19090 00S11060030

;0
9
0
0
0
°
9
9  
:
1
1
:
7
P
6
4
0
/
0
3

50010 REM
50020 REM
50030 REM
5004e REM
68000 8 8 1 8 1 '0 1 8 r  P R I N T / A 0 ( 3 3
1
" S C O R E "  
P R I N T " 1 0 '  
p e u m m e < e a
)

6ee1e R8INT7811( 33) "LIvE S " P RINT"Nr  • P R I N I T A D I 3 3 )
- - -
•
60020 P RINTTAB( 33,.LE V E L
. 0 e 1 F 4 T " i r  
P R I N T T R I .
3 3
,
"

60025 P RINTI0S ( 33) "111 -SC'
60030 IFSC)H111*)&41-SC
68099 RETURN
63000 v=53268 PeK6v.21,255 POKEV*29.255 POKE1023,255 POKEV.20,0 P0EEv.39.4
63002 J . 2 0 2  FOR I.2 0 4 0 /0 2 0 4 7  P 0RE 1.J J . J . I  NEXT P O K E V . 1 . 1 8 8
.
P O K E V . 1 3 . 1 0 0
63005 P 01E 53280.0 P 06( 053201 ,0P RINT"M
63e1e FOR1.37013S1E02 P OKE 0.1 .100  POICEV - 1 .1 ,1 5 5  NEXT K k E V . 0  P 06( E V .I6.64 POKEY.'
4 .6 5
63013 6( 1.165 X 2 .1 6 5  6( 3.165 X 4 .1 6 5  X 5 .1 6 5  X X .4  P OKE V .I6 .64  X 7 .7 I  X 0 .1 5 5  V / . 0
63013 FORX.165T076STEP .3 X X .X X .I  POKEV.XX 0 0 1 E V .2 .X  X 20X 2- 1 .5  PO6<EV.4.6(2 KE E Y .6
,X3
63025 X 4 8 X 4 . I .5  POEEV.O.X4 X 5 .X 5 .3  ROKE V .18.X 5 P OKE V .I6 .64  X 7 .X 7  .1 POKEY.12.X7
63030 00801163188 POKEY.14.X0 Y I . V 1 . 5  P CWE 0.15.V I NE X T
63e5e P RINT'888108 i8e  FRANK TOUT PRESS FIR E  DUTTON FOR GAME"
63090 tFP E E 0 1 5 6 3 2 0 0 .1 1 1 TN E 1 P 0 1 E V
4
2 3 .0  P O K E V * 2 9 , 0  
P O K E Y . 2 1 . 0  
P 0 6 K E V .
1 6 . 0  
0 0 1 0
2

63099 L I . 5  0051)063200 001063090
63100 RORES1,32 P OKE 52,15 ROKE S I.2 ,60  P06<ES3.V/ 81OKES1,33 RE/URN
63101 006<E51. 3 2  R01E S 2.15 P oKE S 142.60 P 0 1 E 5 3 ,1 /1 0  P06<E51.33 RETLRN
63102 P 01E 51,120 006(EE2.15 FCRE53.V.POKE51. 1 2 9  RETURN
63183 ROkE 51.32 POEES2.15 POKE53.1 P CCE S 1.33 RETURN
63200 5 1 .5 4 2 7 8  5 2
8
5 4 2 7 7  
5 3 • 5 8 2 7
3  
K 0 1 E 5
4 2 9 6 .  
1
5  
3 0 .
2 5 0

63201 P 01E 51 .34  P 01E 52.15  REA00 P 01E S 3.0 PCKES1.33
63202 0e814870150 NEXT IFFEEE(56320).1i17HE046309e
63203 IF8( 30001M E N63201
63210 RESTORE RETURN
63300 D A TA 1 0 - 2 0 .3 0 ,4 0 ,4 0 ,2 0 ,9 3 .3 0 ,2 0 , t0 ,3 0 - 4 0 .5 0 ,5 0 ,4 0 ,3 0 .2 0 ,1 0 ,1 0 - 4 0 - 6 0 ,7 0
63310 0 .0 1 1 7 0 .6 0 .7 0 .8 8 .4 8 ,2 0 .1 0 .2 8 .2 0 .1 0 .5 .1 0 .2 0 .4 0 ,0 0 .1 2 0 .1 2 0 .8 0 .4 0 .2 0 .1 0
62320 1 ) 0 1 0 6 0 .6 0 ,6 8 ,7 0 .7 0 ,7 0 .0 0 ,0 8 .8 8 .7 0 .0 8 .7 0 .6 0 .5 0 ,4 8 .2 0 .3 0 .4 8 .5 0
63330 8 8 / 9 2 0 . 3 0 - 4 0 • 5 0 • 3 0 , 4 0 . 5 0 , 3 0 . 4 0 , 5 0 , 3 0 . 4 0 , 5 0 , 6 0 , 7 8 8 0 , 7 0 , 8 8 , 5 0 • 4 0 . 6 0 - 4 0
,
3 0
63340 0 8 1 0 2 0 .2 0 .2 0 .1 5 ,1 0 .5 .1 0 .5 .1 0
6315e 5ATA5,10 .10 ,5 ,10 .10 ,5 ,5 ,6 ,4 ,5 ,10 ,10 ,9 ,8 ,9 ,5 .10 ,10 .ie
63360 1 ) 8 1 9 5 . 1 0 - 1 0 , 5 , 1 0 , N 9 . 5 . 5 , 6 , 8 . 5 , 0 . 1 0 . 9 4 , 9 , 5 , 1 0
,
1 0 , 1 0
63370 1 ) 8 1 9 5 , 1 0 - 1 0 , 5 , 1 0 1 0 , 5 , 5 , 6 , 4 , 5 . 1 0 , 1 0 . 9 . 8 . 9 . 5 . 1 0 . 1 9 . 1 0
,
2 0
,
3 0
,
4 0
,
5 0

63380 D A TA 5 0 .5 0 .4 0 ,5 0 .5 0 ,4 0 .5 0 ,5 0 ,4 0 .5 0 ,3 8 .7 0 ,7 0 .7 0 ,6 0 ,6 0 .6 0 ,4 0 ,9 0 .2 0 .1 8
,
5
,
6

63385 1 ) ITA 5 0 .5 0 .4 0 .5 8 .5 0 ,0 1 .5 0 ,5 0 .4 0 .3 0 ,5 0 .4 0 ,3 0 .2 0 .4 0 .3 0 .1 0 .5 .1 0 .5 .4 .6 .1 0
6.3400 2 .0 8 1 0 .1 0 .1 0 .2 0 .2 0 .2 0 ,2 0 .8 0 0

RE NW
,

I =  =  =  =  =  =  =  =  =  =  I



It's easy to
complain aboutadvertisements.
But which ones?

OurCommodore 64

Arabian Nights Interceptor
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Every week millions of advertisements
appear in print, on posters or in the cinema.

Most of them comply with the rules
contained in the British Code of AdvertisingPractice.

But some of them break the rules and
warrant your complaints.

If you're not sure about which ones they
are, however, drop us a line and we'll send you
an abridged copy of the Advertising Code.

Then. if  an advertisement bothers
you. you'll be justified in bothering us.

The Advertising Standards Authority
If an advertisement is wrong, were here to put it right.
ASA Ltd, Dept 2 Brook House.Torrinitton Place, London WOE 7HN

'flits space is donated in the interests iif high standards of ad vert sing.
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The
tough nutsto crack!
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Richmond Road Brighton East Sussex 8N2 3R1
Tel Brighton (0273) 608331 Telex, 877470 AmPCON G
Braingames is a arvison of Amplicon Micro Systems Limitect

COMPUTAPE'S D ISC OU N T SOFTWARE
This  is  but  a  s ample  at  ttit2 ra!)t;f2 d v a i i a b l e  irorri uur

catalogue. Take a 'LOOK'  at our keen prices

SPECIAL OFFERS fo r Christmas
Astro Chase
Beach Head
Flight Path 737
Gilligans Go ld
Hunchback
Psyrron
Quo Vad is
Valhalla

Statesoft
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Beyend Software
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To order any of  the above tapes, please wnte giv ing details  of  the
games, enc los ing a Chegue/P.0 made payable to CO M P UTA K  and
post to. Dept. V129, 27 Coombe Road, Southminster. Essex CMO 7Afl.
(Tel: 0621 772589). Prices inclusive of postage but  please send SAE for
catalogue only  Lis ts  also available for the Spectrum, BBC. Dragon.

Atari and Tandy  Computers
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Runecaster returns with

guidance on how to keep
your cool when lost h a l l
maze. " M t

Mink
LAST MONTH WE LOOKED AT MOVING
into adventure games, with how to map
what we find. This is a really vital part of
adventure gaming — unless you are one of
those people with eidetic (photographic)
memory.

To recap, look at figure 1. This is the
sort of  map you would expect to have
after exploring the first few locations of a
new game. Each box represents a discrete
location and the lines between them
show how these are linked together.
Arrows signify the direction you may take
to reach the location. Only  one arrow
would mean movement i n  only  one
direction and the cross-bars indicate that
no exit (at the moment!) exists in that
direction. The loop to the east o f  the
'steep r iver  bank  s hows  that i f  y ou
continue going east from this location —
you end up at the same position! This
technique is often used at the 'edge' of
an adventure's known world.
Each box is labelled so that you will be
able t o  r elate i t ' s  pos it ion t o  t h e
description seen on the screen. Items
found — and if not obvious how found —
are also recorded.

All t h is  i s  fa ir ly  s traightforward,
providing you have a large enough piece
of paper  a n d  k eep  y our  head  —
sometimes literally! Now look at figure 2.
Ouch, what a mess. One slip of the pencil
and y ou c ould land yourself i n  real.
trouble! What's  worse, near ly  a l l  the
paths are one way only. AND, what if all
four locations had the same description (I
have labelled them ABCD just for  the
purpose of this article!)?

Just amazing
As you've surely guessed, you are in a
form o f  maze. Directions n o  longer
necessarily f o l l o w  t h e  l o g i c  us ed
elsewhere i n  t h e  game. G oing west,
having just moved east, is not likely to get
back to where you started! Figure 2 shows
a four location maze but rarely will you
find one with so few 'rooms'. You can
often find your way out by just hitting the
direction keys at  random, bu t  this  is
seldom the whole story and is unlikely to
help you solve the adventure. Either you
have wasted a number of valuable turns
during whic h y our  food o r  lamp is
running out — and of course the program
is structured so that it is then impossible to
reach mor e food/o il etc . O r  hidden

C 4 4 somewhere in  the heart o f  the maze,
is something vital to your wellbeing or
vital t o  a  successful conclusion in  the
future!
You have got to face up to the problem of
mapping the maze. Mazes seem to be an
accepted part of most adventure games.

SENSE OF
ADVENTURE
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Figure

up to wherever you have reached at that
time. Adventure games are very rarely
written with the intention o f  a player
sitting down and solving them in  one
sitting! They are meant to provide you
with days o r  weeks o f  play ing t ime
before you reach a solution.

So use the SAVE facility fairly often —
do not overwrite a previous SAVE all the
time, otherwise you may fi nd that the
objects you now hold are the objects
you need — one of those previous SAVEs
may save you a lot of time! Using this form
of recursive approach is not cheating, it is
part of the system by which you learn your
way around.

Right y o u  may find yourself in a
maze — so QUIP ReLOAD your last SAVE
and approach the maze carefully! Make
sure you are carrying as many objects as
the game permits — now when you enter
the maze, drop something at location 'A'

Some people would say that they are
unnecessary as they tend to be similar
puizies. Bu t  as  t h e  cunning o f  the
programmer grows, so too does the type
of maze they produce and we the players
have got to look for clues to pinpoint what
varient we are being called to solve!

The 'or iginal' type of maze is not so
difficult t o  overcome and  t h e  basic
procedure used to solve it, may well form
the core of how you approach its many
varients. Firstly, you must use a different
form of 'mapping', something like figure
2 would produce a  very  messy and
unreliable map of the area altogether.

Obviously you will not always know in
advance that you are about to  enter a
maze! S o  th is  immediately  hammers
home t h e  n e e d  t o  mak e frequent
SAVEings of your progress. Nearly all of
the better adventure games include the
facility to SAVE your character's position
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Figure 2

well just use fi g 2 as our maze) say 'a
staff'. Instead of following our previous
mapping technique we'll draw a separate,
and unconnected, box for each location.

Although t he  descriptions are the
same, location 'A' will also have 'a staff'
lying around! Move in any direction — if
you moved south y ou w i l l  return t o
location 'A' ...and will see the staff, but if
you go east you will come to another
seemingly identical place — but without
the staff! So drop something else a
cup. East now, and you are back to the
cup, west, and yet another location
drop some keys. North l o  and behold,
back to where you dropped the staff.

B C

To be sure you have mapped the maze
you must try  every possible direction
from each location. Having done this you
will end up with a map like that in figure 3.
You must try every direction; program-
mers are quite devious enough to make
the only acceptable 'NW' move in the
whole game, the way out of the maze to
somewhere vital!

To solve a maze such as this you must
be able to carry enough objects to drop in
the various locations! If you think about it,
you will realise that it is possible to solve
a maLe with one less object than there are
locations. If only one place does not have

something extra, then it is still unique —
mind you, this is a pretty dirty trick and
certainly gets  the adrenalin pumping,
until you realise what is happening!

Once you have mapped your maze,
you can either retrace your steps and pick
everything u p  o r  QUIT, reLOAD and
travel through carrying your  precious
(you hope) artifacts with you — just don't
forget where you are!

Although t h i s  k i n d  o f  maz e i s
disappearing in favour of more complex
nasties — it still points the way to how to
solve most if not all mazes. You have got
to fi nd a way to uniquely defi ne each
location.

Cup

Take care
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Sometimes the solution t o  a  maze is
staring you in the face — literally. Read
the descriptions o f  a l l  locations very
carefully. "You are on a raft in a storm
swept sea there are sharks all around you"
looks very similar to "You are on a raft in a
storm swept sea, there are sharks all
around you". It is easy enough to spot the
difference on this printed page but when
those t w o  descr iptions f o l lo w  o n e
another on your screen — will you always
notice the extra comma? Or a space, or a
full stop at the end of one of them?

Perhaps your maze is a mixture of the
Iwo above types — ouch? Just keep your
cool and hope that there is  a logical
solution. "You are on a path in a forest",
"You are on a path in a forest", "You are
on a  path in  a  fores t" —  how about
EXAMINE TREES or  EXAMINE PATH —
you may well fi nd a c lue at one or  all
locations!

Another dev ious  o n e  is  f o r  y our
location t o  alter  something y ou ar e
already carrying — perhaps your sword
tarnishes o r  that magic mirro r you have
been holding onto, wondering what use it
is s h o w i n g  different reflections as you
move around the maze?!

The ploys and puzzles within mazes
have by no means been wrung dry and a
well wrought, logical adventure maze can
still give tremendous satisfaction...when
solved!

Thorny subject
Much has been written about tape copy
programs. We all know that one of their
primary uses is  t o  cheat the software
houses out of  their r ightful dues. All of
them warn about this usage — but still,
thousands of people "just make a copy for
a fr iend"!

It is  o f  course nearly impossible to
stop. Software houses can tack le the
problem in three ways: (1) endeavour to
make their  programs 'uncopyable' (2)
the bother or  (3) increase the price to
make up for losses,

If you want a good product it is almost
certain that  i t  was costly t o  produce.
Often, teams  o f  programmers hav e
worked on  different aspects — music,
graphics, etc — for months.

Figurt 3

Having said my piece, let us look at the
other side of the coin: (1) it is useful to
have y our  ow n  back-up, i n  case o f
catastrophe a n d  ( 2)  although many
adventure games are now on 'Turbo Load'
(and it's many variants), some take a long
time to LOAD...

I recently  go t  a  c opy  o f  HYPER-
SAVE 6 4  f o r  m y  C BM  6 4  —  pr o -
duced by  DOSOFT o f  Blackpool. This
utility enables a Hyperspeed copy of a
standard LOAD cassette to be made. Not
all tapes will be accepted but I  would
certainly recommend having one to hand,
on the off chance! Impatient t h a t ' s  me!

11=



Need some help in
compiling your
Christmas list? Let our
reviewers guide you
through another
jungle of Commodore
software.

QUESTION: COULD YOU BE
responsible for the fall of the
House of Usher? Answer: quite
simply, yes. But  i t  w i l l  take
some doing. It's not that there's
anything desperately new to
get u s e d  t o  o r ,  indeed,
anything desperately diffi cult
about it. No, it's just that there
is a lo t  t o  get through. The
concept of the game, however.
is relatively  nov el although
perhaps a little disappointing in
terms of excitement value. But
on with the game. The warped
and t w i s t e d  m i n d s  o f
generations o f  m a d  Ushers
have dev ised a  var iety  o f
tormenting challenges. O n
entering the ancestral home
you are given a choice of nine
rooms to enter in each of which
there is a game to play. As stand
alone games go it's fair to say
that they are not up to much.
Suffice to  say, although they
are all different, there is a touch
of the 'donkey kongs' about
them all. However, taken as a
w h o le  t h e y  a r e  q u i t e
challenging because you have
to successfully negotiate them
all before you are allowed to
enter a further two rooms to
complete the game. Whether
you l i v e  l o n g  enough t o
mastermind t h e  Fall o f  t h e
House o f  Usher is  another
matter though.

K. M.

Terrorist

Virgin Games
£7.95
CBM 64 + joystick

THE CITY HAS GOT A SEVERE CASE OF
the terrorist attacks and Red Leader, the
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mayhem. First choose your rank: private,

head of the anti-terrorist squad has been
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take too long because the longer you take
the more points you lose. Then it is off to

, I r
a r
. o
.
) o
u
l i r
r n
e
, o
r
y

fourways Software &

9
a
3
c
5
G
i
b
l
o
o
n

BM 64

Hal l

I HIS IS A BOOKLET/CASSETTE
educational package whic h
deals with sundry aspects o f
road transport.

The book let starts with a
brief history of  roads starting
with the Ridgeway, a possible
stone-age r o a d ,  t h r o u g h
Roman roads and Macadam to
modern motorways. The next
part o f  t h e  book let  deals
succinctly with the workings of
a car. Further sections deal with
petrol consumption and the
layout of  roads in Britain. An
interesting div ers ion f r o m
technicalities is a short extract
from the "Wind in the willows"

(Toad rather enjoys motoring...
if you didn't know), a footnote
suggesting that the child reads
the rest o f  the book. Finally
there are several games to play
on the theme of car journeys.
The book le t  i s  v er y  w e l l
thought out and presented.

The program supplied i n
the package endeavours to put
into practice what has been
learnt in the booklet. You play
the role of a delivery man and
must make money from your
service b y  us ing y our  v an,
petrol and the routes available
efficiently. Calculations have to
be made throughout the game.
The graphics are s imple buteffective and can be used in
further exercises suggested in
the booklet as well as the main
routine.

Overall t h e  p r o g r a m
appeared t o  be the weakest

the trouble spot. To transport you around
the attack zone at speed, a helicopter has
been placed at your disposal. You also
have a police car and a boat to use in
uncovering the roads and the rivers in the
area. You transfer from one to another
simply by pressing the allocated function
keys. You c an use the  helicopter t o
transport both The car and the -
b o a t  t oother parts of the attack zone. Points are
scored for  uncovering the roads, rivers
and the attack locations and points are
lost for going in the wrong direction or
not moving at all. But watch your fuel
levels closely. Fuel can be transferred to

section o f  t he  package, but
used as a whole would serve as
a g o o d  a d d i t io n  t o  any
classroom.

M.E.W.

the boat and the car from the helicopter
when it runs out but the helicopter must
take on more fuel from the fuel dump
before it crashes. The helicopter has three
'lives'. A l l  locations under  attack are
revealed by  a shell burst and you must
rush to them immediately. When you get
there the screen changes to  show the
area in  more detail. Silhouettes of the
terrorists will appear but you must get in
the first shot. At the end of the battle the
casualties are counted and the location
declared either  safe or  in the enemy's
hands. So do your good deed for the day.
A great game. K . M .

•



Borzak
Channel 8
£6.95
CBM 64

S o f t w a r e  r e v i e w s

Bristles
Statesoft

CBM 64 + joystick

•

1

AT L A S T  A  S O C I A B L E
computer game and a  good
one into the bargain. Bristles
has a four  player option and
gives each player the choice of
playing two painters. And that's
the object of the game...simply
to paint a ll the rooms in  a
variety of houses as quickly as
possible. There are s ix  sk ill
levels to progress through and
eight houses in each skill level,
so it's not exactly an easy task.
It's not just a high score you're
after either. On each skill level
there i s  a  hidden message
which will appear in part after
every house you complete the
painting c ontrac t o n .  T he
ultimate c ha l lenge  i s  t o
discover a l l  t h e  messages.
What, no obstacles? Well not
quite. In fact there are quite a
few. Each player starts the game
with ten paint brushes and gets
an extra two for  each house
painted but also loses one for
each mistake made. There are
lifts to help you get from floor
to floor but unless you time it
right they will splatter you into
the basement. There are also

I. three ladders located in the lift

ISN'T IT NICE TO KNOW THAT
at the end of a long and tedious
day y ou c an relax  and rest
assured t h a t  Bor z ak ,  t h e
amazing bug- ey ed beas t ie
from Betelgeuse has  b e e n
banished f r o m  whenc e h e
came? Apart from the fact that
the joy s t ic k  o p t i o n  w a s
unresponsive, a n  ir r i ta t ing
midemeanour t o  b e  s ur e,
about the best part of this game
was the 'game over ' screen
which finally put Borzak out of
his agony. The object o f  the
game is to get Borzak back to
his " amaz ing  intergalac tic
craft" avoiding a  variety o f
obstacles emerging from the
right of  the screen as it scrolls
from right to left. You'll be glad
to know that there is a pause
facility although I managed to
avoid temptation. Enough said.K.M.

;.•,

shafts i n  t he  basement but ,
again, unless vou are quick, the
the lifts  will splatter you. But
the major  obstacles are the
flying half pints of paint which
you have to jump over or duck
under and the dumb buckets.
The bucket chucker is highly
intelligent and will chase youfrom room t o  room. And
there's more. Brenda the Brat is
intent on making hand prints
all over  your freshly painted
walls and the only way to stop
her is by giving her a sweetie.
There are also the steam pipes
to watch ou t  for  which jus t
happen t o  oc c as s ionally
protrude through the floors of
some rooms. O h ,  I  almos t
forgot: sometimes y o u  a r e
painting with clear varnish and
at other times you are painting
in the dark. Gone off painting
and decorating a bit? Well I'm
not surprised b u t  defi nitely
give it a go before you give up
completely.

Ghouls
Micropower
i6.95
CBM 64 + joystick (optional)

THEY SAY THAT OLD GHOSTS
die hard, well something like
that! It's true, I am having real
difficulty with this one. Ghouls
by Mic ropower is  a  vex ing
game. The concept of the game
is to retrieve the Power Jewels
from a  rather nasty mansion.
Within this  delectable abode
you w i l l  fi nd poison t ipped
spikes, moving floors, spiders
and the Ghoul.

Your man, who resembles
a distant relative of a Pacman
with legs, has to traverse four
floors of this mansion to get to
the Power Jewels. The only aids
you have are the occasional),
spring to step on and the odd
Power Jewel t o  eat .  U pon

Ant Attack

Quicksilva
£8.95
CBM 64 + Joystick

THIS GAME HAVING BEEN A
great success on the Spectrum
has now been converted for
the 64. A t  t h e  t ime o f  it 's
original release, ther e  was
great acclaim for  the unusual
use of  the 3D effects. To my
mind the effects on the 64 are
also very good albeit not quite
as impressive as the Spectrum
version.

Notwithstanding the absurd
spiel on the cassette inlay, the
plot is  tolerably simple. You
control a  small fi gure and
attempt to locate unfortunates
scattered about the deserted
c ity  o f  An t e s c h e r .  T h e
buildings o f  t h e  c i t y  a r e
represented as blocks and you
get a nice perspective view of
part of the city. As you move
about, t h e  s c ene s c r o lls
diagonally showing more o f
the area. By pressing any of the
function buttons , y o u  c an
choose any one of four views of
the area. The main problem is
that the city is occupied with
large quantities o f  giant ants
which have this irritating habit
of k illing our  hero. To evade

digesting th is  appetiser t h e
Ghoul, w h o  i s  s lowly  des -
cending o n  y ou,  disappears
for a few seconds allowing you
to c o n t i n u e  y o u r  t a s k
unhampered.

If you d o  die, and I  can
assure you it's very likely, the
Ghoul will grin with pleasure.
But y ou  s oon re t urn  t o t ry and
complete the level and move
on to  harder screens. When
your lit t le Pacman completes
the fourth and final screen the
Ghoul dis integrates befor e
your eyes and P'acman jumps
up and down.

The game also contains a
facility to turn sound off, which
includes all the sound effects.
It's a very fast game as you have
a time limit to complete each
screen in. There is a high-score
table and a pause button as well
as the fast loading system!

'
I
.

d e f  h, you can either try to out
run them, climb up a building
or throw one of your limited
supply of grenades.

When you encounter one
of the lost souls, they make a
suitably banal comment and, if
you don't run too fast, follow
you to  safety. You must be
careful, however, to  protect
both yourself and the rescued
victim.

The graphics are superbly
simple compr is ing o f  grey
blocks with different shades of
grey to give perspective. Themovement of the little man is
accurate in as much that you
can climb over, through and
around t h e  buildings . T he
animation o f  a l l  fi gures  i s
superb. The use of sound, on
the other hand, was weak.

Overall, whils t t he  visua
effect is  faultless, I found the
play rather boring. After  the
first half hour, I found myself
dearly wishing that something
new would happen.

A.E.W.

=  =  =  =  =  =  =  =  =  =  =  =  =



SOFTWARE

Secret Agent
Fiveways Software &  H i l l
MacGibbon Ltd.
£9.75
CBM 64

48

sP°
High Noon
Ocean Software
£7.90

M 64 + joystick

SO YOU FANCY YOURSELF AS
a bit of a cowboy do you? Care
to live out your wild west fan-
tasies? Anyway, here's  y our
chance. H i g h  N o o n  leans
heavily on this macho world to
provide a neat little game plot.
Needless t o  say you are the
good guy in the scenario and,
armed with your pistols, it  is
your responsibility to keep the
peace in a not-so-quiet frontier
town. You are u p  against a
desperate gang  o f  bandits
intent on stealing the gold from
the bank and the girls from the
saloon. T h e y ' l l  c o m e  o n
horseback and o n  foo t  and
armed with dynamite or  just
their six guns but, whatever it is
it is bound to lead to a shoot
out on main street. To prevent
the loss of your bonus points
you have to keep the girls and
the loot safe so shoot first and
ask q u e s t io n s  l a t e r  a n d
remember, they  won't shoot
when ther e is  a  chance o f
shooting e a c h  o ther . . . the

Cybertron Mission
Mkropower
E6.95
CBM 64 + joystick (optional)

THIS IS YET ANOTHER COPY OF YET
another successful game for  the Atari.
This is a copy of a game called Shamus in
which you have to run through rooms
searching for treasure while eliminating
clones, drones or as they are called in this

cowards. Of course there are a
number of screens to progress
through eac h o f  wh ic h  i s
increasingly diffi cult. Event-
ually, i f  you're good enough
you will track them down to
their hide-out in the hole in the
wall when you w ill be faced
with t h e  fi n a l  s howdown.
That's always assuming y ou
escape t h e  c lutches o f  t he
overworked undertaker, Riga
Mortis.

K.M.

THIS IS A N  EDUCATIONAL
game w i t h  a  difference. I t
comes as a package of cassetteand booklet. The booklet deals
with real- life spies and those
from fi c t ion. Af t e r  reading
about spies, the reader is given
activities to try, either writing a
spy s tory  o r  do ing  fur ther
research. To be a successful stoy
you w il l  need to  understand
about codes  a n d  s py  k its .
Similarly, a  g o o d  grasp o f
Europe a n d  i t ' s  c i t ies  i s
necessary. The book let gives
information about  a l l  these
aspects a n d  suggests ex tra
activities. Hav ing d o n e  t h e
background wor k  f r om t h e
booklet, the game puts theory
into practice.

Your aim in the game is to
capture an enemy agent who is
travelling about Europe killing
off your resident agents. You
have secondary aims in  that
you try  to operate as fast as
possible and  t o  k eep costs
down. Fail t o  keep t o  your

game, Spinners, Clones, Cyberdroids and
a ghost of  a player past. The difference
between this one and other copies is the
task you have to perform.

In this  game the player is told what
treasure has to be retrieved and put in the
safe. On the first level it is one treasure, on
the next it is two and so on. I must point
out that just before you enter a level there
is this superb sound effect. It only lasts for
a second or  so but it's  great. Anyway,
there are 16 rooms o n  each level t o
explore while looking for the treasure, an
indicator in  the top right-hand corner

budget and to operate speedily
and y ou w i l l  e n d  u p  pen-
pushing beh ind a  desk. A
highly unwor thy  end  f o r  a
secret agent!

During t h e  game y ou r
agents w il l  send intelligence
reports giving clues as to the
whereabouts o f  t he  enemy.
Some of these reports have the
added diffi culty  o f  being in
code. You can get help from
headquarters t o  de-code the
message b u t  i t  costs ex tra
money, as do messages from
informants. When y ou think
you know where the enemy is,
you can dial up a time table of
flights and trains out of town
and t o  other cities, You can
then travel to a city where you
think h e  is  and, w ith  luck,
capture him,

This is a very good package
in that i t  brings together all
aspects o f  education. These
include geography, history, the
need t o  pe r fo rm simple
decoding and even the ability
to use the 24 hour clock.

In all,  this is  an excellent
package which can be used as a
fun way to spend time at home,
or can be usefully expanded to
a project for use at school.

MEW.

indicates which room and what level you
are on.

I mentioned earlier the existence of a
ghost. He cannot be killed but he can be
stunned. Obviously as you travel through
each level the spirit, when stunned, isn't
stationary for a long a period_ The game
has reasonable graphics with good sound
accompaniment. It has a pause facility and
a high score table. I would have preferred
the treasures and the safe in a different
colour as they are occassionally hard to
find.

SAL.F.P.
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Magic Micro Mission*
Quicksilva
E.7.95
CBM 64 + joystick

Ballooning
Five Ways Software & Hill MacGibbon
[9.95
CBM 64

Phase 4
Channel 8
E6.95
CBM + joystick

Falcon Patrol 2

Virgin Games
£7.95
CBM 64 + joystick

YOU H AVE G AINED T H E
upper hand in  the war with
your deadly  enemy  a n d  i t
seems to be your VTOL that has
done the trick. But now the
enemy is about to launch a last
ditch attack to win the war and
it is up to you to prevent them

from succeeding. F o r  t h e
battle, y our  VTOL has been
armed with both air-to-air and
a i r - t o - g r o u n d  m is s i le s .
Although your VTOL is nippy
and highly  manoeuvreable, it
requires careful handling. You
can't jus t  t u r n  around and
chase the enemy, you have to
slow down first. And the enemy
is n o  p u s h o v e r  e i t h e r .
Although they have no VTOLs,

THIS GAME OFFERS TWO GAMES OF
different but unexceptional styles. The
first game involves pseudo 3D movement
effects to simulate the view forward from
the cockpit of a spaceship. The idea of the
game is  t o  shoot approaching nasties
before they reach you. You have a cross-
hair sight to assist your aim. The graphics
and use of colour were very nice but the
actual action was appallingly unexciting.

The second game is a maze type and,
much to my surprise, was worse than part
one. You control a robot and must move
about a  maze endeavouring t o  catch
rampant ROMs (Read Only Memories).
Your movement is impeded by patrolling
resistors and RAM chips. If you get into
trouble you can disable the opposition
but you loose 5000 points. Since scoring
was low, I didn't have this option available
very often. Graphically this segment was
only just average.

Overall, !found this package weak and
really not any better than average.

A.E.W.

they hav e  t h r ee  ty pes  o f
helicopters: transports which
drop flak batteries and radar
jammers, gunships which can
shoot y ou down, and solos
designed t o  lu r e  y o u  i n t o
making mistakes. A  r adar
display at the bottom o f  thescreen w i l l  i n d ic a t e  t h e
enemy's position unless radar
jammers have been dropped.
Fully fuelled and fully  armed

FALCON !WOOL 2

USING T H E  W O R D S  O F  I  HE
accompanying booklet..."Ballooning is
an accurate s imulation o f  a  h o t  a ir
balloon". In fact it was so accurate that the
ascent took so long that it was very easy to
fall asleep, thus missing the whole point of
the game (you should be observing the
dials giving your altitude and fuel etc.).
You start off at flying school learning how
to fly and land your balloon. Following
this, when you think you are ready, you
take your flying test and hopefully gain
your wings. Should you wish to do a little
extra work, you can keep a record of your
altitude dur ing your fl ights and try  to
make a  duplicate fl ight. The book let
accompanying t h e  cassette suggests
alternative games which you can play
using the package.

The booklet covers many aspects of
balloons and ballooning starting w ith
their history through t o  the scientific
principles of their fl ight. Suggestions for
further research are provided so that the
topic can be stretched as far as you want.
An important aspect of flying is the ability
to read maps and estimate the effects of
wind. Again this aspect is discussed in the
booklet.

The display gives a side view of your
balloon moving act:oss the terrain. Along
the bottom of the screen are instrument
dials showing altitude, rate of climb, fuel
and temperature. Overall a reasonable
package although the program seemed a
little slow and tedious.

M.E.W.

the VTOL carries 100 missiles
but you are bound to need to
take on more weapons and fuel
during the course of the battle.
You do this by landing on the
strategically loc ated launc h
pads which remain serviceable
until 75% are destroyed. But
there are dangers in this. You
are vulnerable and the enemy
knows it. So beware otherwise
you'll never make it  through
the 16 levels.

K.M.

es
111

NO CONCESSIONS T O  THE FAINT-
hearted w it h  this  zapping game. I t 's
straight in at the deep end with the kind of
difficulty levels that killed video gaming as
a pub sport. No sooner had you put your
lop in the slot when the game was over.
There are ten or so different types of alien
craft to zap most of which are firing at you
at the same time and all of which have a
different value in terms of points. Take the
first screen fo r  example. I t  looks like
you're defending the pyramids and not
only do the aliens fl it across the screen
casually dropping tracers but there's one
that homes in on you as well. And, with
such a highly coloured background it's
hard to tell where anything is, let alone
avoid it. Ten straight forward hits, without
taking a shot yourself, pushes you into the
next screen where you have a  quick
change in to a more horizontal aspect
before mov ing back t o  screen one's
targets on an even more technicolour
background. What else can I  say? Still
having played the game and written about
it, I can t quite make up my mind whether
it's good ro bad. One thing is for sure. It's
extremely irritating to play and lose so
quickly.

K.M.
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See-Saw

Quicksilva
E7.95
CBM 64 + joystick

IT IS A  GREAT TREAT T O
review a game in which you do
not chase anyone, ar e  n o t
chased by weird and wonderful
characters or fire at space ships
ad nauseum. This game is none
of these but is so simple to be
both add ic t iv e  a n d  c ha l -
lenging.

IRO
Boulder Dash
Statesoft
E8-95
CBM 64 t  joystick

SNAP 1 ROCKF ORD CRACKS I N T O
action, ready and waiting to be steered
through the caves in search of jewels. He
has to collect the indicated amount o f
jewels before the mysterious door to the
next cave is revealed on the screen. O f
course y ou might no t  see i t  a t  once
because t he  game has  a  fair ly  large
scrolling screen. The main danger for
Rockford in each cave are the boulders
which d r op  in to  the tunnels that h e
excavates i n  search o f  t h e  jewels .
Although they drop predictably enough,
they still make a tasty strawberry jam out
of Rockford. Apart f r om the boulders
there are the growing amoebas to block,
fireflies t o  avoid, enchanted walls  t o
activate, butterflies to turn into jewels, to
name but a few delights of this excellent
arcade game. There are sixteen caves
altogether to work your way through and
five difficulty levels for each cave. And

50 t h e r e  is  a  bonus  l i fe  too.  Every fi ve
hundred points  you score adds to the
measly three original lives Rockford starts
the game with. What's more, he needs
them.

K.M.

You are the Grand Master in
the guise of a little blue blob.
Your f e l low  brothers  hav e
been captured by the wicked
lord and his  henchmen and
your task is  t o  rescue them
from his  castle. The evil lord
stands on the parapet o f  his
castle and hurls bricks trying to
dislodge you from your see-
saw. However, y ou can use
these bricks to your advantage
by us ing a  falling br ic k  t o
propel a stationary one from
your see-saw i n  t h e  same
manner as some acrobats at the

circus (princ iple o f  moments
and all that). You can aim these
propelled rocks and, with luck,
dislodge the lord's henchmen
from t h e  w a l ls .  R i d  t h e
battlements  o f  s u ffi c ien t
henchmen and y ou can get
yourself propelled ov er  t he
castle walls  w it hou t  be ing

Strontium Dog and the Death
Gauntlet

Quicksilva
E7.95
CBM 64 * joystick

IF IT NEVER ACHIEVES ANYTHING ELSE,
this game must have one of the longest
titles in the market. From the instructions
the Strontium Dog is  really  a mutant
called Johnny Alpha (does the author
read Harry Harrison?). Our hero is on the
trail o f  a  couple o f  renegade mutants
called the Stix Brothers. The action takes
place on the Planet o f  the Renegades
where we fi nd Johnny shot down in no
man's land. Hence, ou r  man o f  the
moment must cross the planet shooting,
avoiding a wide range of nasties,

From the nature of the task, you won't
be surprised to hear that the game is of the
scrolling type. You are shown the side
view of the planet. This steadily scrolls
from right to left giving the appearance of
general movement to the right. Scattered
along the way are animated nasties, plants
and the occassiona I rock. Collision with
these has a nasty effect on our  hero's
strength. Excessive depletion of his power
results in his demise. Occasionally rather
useful objects yield valuable points. You
can vary your speed across the planet, but
this rapidly  depletes your  strength. I f
trouble looms you can use electro-flares

grabbed. T h e  lo r d  and  h is
henchmen ar e cowards and
once you are in the castle they
flee enabling you t o  rescue
your friends.

On the next level, some of
the bricks are heavier than
others thereby mak ing your
task more difficult, Since I am
yet to progress beyond level 2, I
cannot c omment  o n  h o w
things proceed from there.

Graphically th is  game is
simple but brilliantly effective
giving a  cartoon like quality.
The sound effects are certainly
d i f f e r e n t ,  t h e  m o v i n g
henchmen s ound ing  l i k e
someone eating a rubber band
for lunch ( if  you see what I
mean. I f  not, try it). I  should
add that this program is written
by t he  Andromeda software
people, and  the ir  pedigree
speaks for itself.

This is a game of dexterity
and strategy, which, if you are
seeking that  unusual exper-
ience, is the one to try.

to dazzle the opposition or time bombs to
move back from trouble.

Graphically the game is very nicely
done w i t h  p len t i f u l  u s e  o f  raster
interrupts. Similarly the use of sound is
effective and suits the scenario perfectly.
Along the bottom o f  the screen is an
overall v iew of the planet showing your i
progress.

OK, how does it  play? Well, at low
levels i t  doesn't present a  significant
challenge a n d  s oon became rather
boring. This is aggravated by the fact that
completing one level s imply puts you
back at the start of the next level. In fact,
after completing the first screen, I put the
cassette to bed...permanently. A.E.W.

I
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VunctuatilflPete

Ill

Time Zone
Channel 8
E6.95
CBM 64

TIME ZONE IS ONE OF THOSE
straightforward, hones t- to-
goodness zapping games with a

Punctuation
Pete/Wortifinder
Fiveways S oftw a re  &  H i l l
MacGibbon
0.95
CBM 64

DID Y O U  K N O W  T H AT
'London' i s  a  Celt ic  name
meaning " t h e  p l a c e  o f
londinos' o r  that 'Pitlochry' is
Pictish meaning stony farm orthat 'Chester c omes  f r o m
Ceaster meaning Roman fort?
All these snippets came from
the book let  accompany ing
'Punctuation Pete'. This is one
of a  series o f  educational
packages comprising a cassette
and book let .  T h e  book le t
contains a  po t ted  his tory ,
cartoons and lots of follow-up
activities, all relating to words
and English.

The first part of the booklet
covers story writing. Cartoons
are used to illustrate the start of
a story followed by a cartoon
plus text for the next section.
You a r e  t h e n  inv i t ed  t o
complete t h e  s t o r y  a n d
pictures. T her e a r e  o t h e r
sections cover ing dia logue
writing and a series of  word
games, crosswords, anagrams

playing z o n e  whic h scrolls
from r ight to left. You are the
pilot o f  combat craft Alpha
chasing the evil Terrilon out of
the galaxy. T he problem is
recognising them when y ou
see them because they are a
race of shape changers. Their
shape depends on  the  t ime
zone in which they choose to
travel. In the 20th century they
attack as  helicopters. UE140
cards, cruise missiles and tanks,
in the medieval era as castles,
arrows a n d  w inged horses,
Classically they are temples and
pyramids a n d  i n  t h e  p r e -
his tor ic  e r a  pter odac ty ls .
snakes a n d  v o l c a n o e s .
Presently they are drones and
assorted space craft. The sole
object of the game is to destroy
them onc e and fo r  all.  But
every t ime you clear all fi ve
sectors the diffi culty level o f
the game w i l l  automatically
increase. Can you win you may
well ask? Well if  you don't try
who knows.

and code breaking.
The cassette contains two

programs. The first, Punctua-
tion Pete, comes with three
difficulty levels and gives a
passage for the child to correct.
The keyboard is used to control
Pete as he walks the lines of
prose, stopping t o  allow the
child t o  choose what to  do.
When the passage is finished,
Pete will mark the work and if it
is correct he will reward the
child by  jumping and waving.
The r ou t ine  us ed a  lar ge
'Primary school' t y pe  Font,
which was both attractive and
easy t o  read. T he  us e  o f
animation was  smooth a n d
skilful.

On the reverse of the tape
was a Thesaurus which carried
a dictionary o f  about 1000
words through which the child
could discover the relation-
ships between words and the
concept o f  the simile. These
words were used in hangman
and anagram games.

Overall t h is  i s  a  g o o d
package wh ic h  mak es  t h e
English language tun n o t  an
easy thing to do) and is suitable
for use in both the classroom or
at home. M . E . W .

Chiller

Mastertronics
0.99
CBM 64 + joystick (Optional)

YOU'VE SEEN T HE VIDEO,
you've seen the making of the
video, and you've heard the
single. Now play the game! Yes,
you too can be a werewolf with
Mastertronics Chiller . I  was,
when I saw the package, very
sceptical of this game. But now
I've played it, it could get on to
my top twenty favourites of all
time.

I th ink  t h e  bes t way  t o
describe i t  i s  a s  a  h ig h -
resolution graphic  realt ime
arcade adventure ( i f  that 's
possible!). The basic idea is to
rescue your girl fr iend from a
house of the dead and get her
back to the car. The problem is
that you have to get through
five sc reens  o f  Z ombies ,
collecting the magic crosses.

Felix In The Factory

Micropower
1E6.95
CBM 64 + joystick (optional)

THIS IS ANOTHER VALIANT
attempt a t  resurrecting t h e
game o f  Apple Panic. it 's  a
variation on a theme with an
interesting new  task bu t  i t s
still basically a ladders game.
The idea of this game is to keep
the generator, at the bottom of
the screen, running. This  is
accomplished by  running up
the ladders and getting the oil
can. When you have returned
to the generator and fi lled it
up, the can disappears and you

Once you get to her you then
have to get back (with her) to
the car. Both you and the girl
have to collect the crosses. The
blue for  you and the red for
her.

Both characters are played
with t h e  same joystick b y
pressing the fir•e button and
this automatically switches to
the o t h e r  charac ter . T h e
graphics are superb and the
sound is very good.

S.L.F.P.

have to start again.
Whilst you are innocently

maintaining t h is  machinery,
the Gremlins  ar e try ing t o
knock y ou o f f  the  platform
which y o u  hay  t o  traverse
to ge t  t h e  o i l  can. So  b y
using t h e  pitchfork , whic h
is o n  o n e  o f  t h e  p la t -
forms, y o u  t r y  t o  k noc k
them off the floors. Also, after a
short time, a rat occasionally
makes a  das h across t h e
platform. I f  y ou  a r e  lucky
enough t o  have the bag o f
poison with you and you drop
it in front of the rat, you gain
extra points for k illing it.

Meanwhile, at the bottom
of the screen the generator is
getting low on o il and, since
you can only carry one thing at
a time, it's  a race to the can
again. One thing to be careful
of is the conveyor belt at the
bottom on which you have to
run because, also moving on
the b e l t  a r e  n u m e r o u s
packages which you have to
jump over. If you get knocked
off or knocked over, you could
lose a  life.  The sound isn't
much to write home about but
the graphics are passable,S.L.F.P.
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Cuthbert Enters the
Tombs of Doom
Microdeal
£6.95
CBM 64 + Joystick

AFTER PRODUCING A HUGE
volume o f  Dragon software,

sP
Summer Games
Quicksilva
£19.99 (disc) E14.95 (cassette)
CBM 64 + joystkk

i HAVE JUST SPENT A  VERY
energetic af ternoon s w im-
ming, div ing, po le  vaulting,
gymnastics, running and skeet
shooting a n d  a n  w i t h o u t
leaving t h e  comfor t o f  m y
computer corner. Quicksilva's
new g a m e  jumps  o n  t h e
Olympic bandwagon and does
it. very well. The program starts
with the opening ceremony.
The flame is lit and doves are
set loos e t o  fl y  across t he
screen. You are then invited to
enter your name and choose
the country you represent. An
approximation to your national
anthem will be played if  you
win. ( U p  t o  8  players c an
participate). You can then elect
to either try a single event or
partake in all. If you wish you
can even practice any events
you choose.

In the diving you have four
dives and you can vary the dive

52 ( a n d  tar r if )  b y  d e f t  man i-
pulation of the joystick. Next is
the pole-vault which needs a
lot of  dexterity and timing to
clear the bar. The next events
are the 400 metre relay and the

Microdeal are now in to the
CBM 64 market. This program
continues the theme set on the
Dragon by featuring Cuthbert,
an overweight schoolboy with
a taste for adventure. As clearly
suggested b y  t h e  t it le ,  this
game is a graphical adventure
set in  a  maze o f  interlinked
rooms. (I believe that there are
in excess of 200 of them!!)

During his travels, Cuthbert

must c ollec t a  number  o f
things. First, keys are necessary
to open  door s  bar r ing h is
route. There are lanterns, rings,
golden apples and urns which
yield points. All of these items
are found in niches in the walls.

Your travels are impeded in
a number of ways. There are
sundry nasties which appear in
the rooms and w i l l  k i l l  you
given a  chance. You are, o f
course, armed with a laser with
which the enemy can be shot.
The a i r  between door s  i s
l im i t e d  a n d  g r a d u a l l y
decreases with time. You must
therefore remember to unlock
doors regularly before air runs
out. There is one other method
of protec tion. T o  a id  y our
movement t h r o u g h  s o m e
rooms, t h e r e  a r e  m a t t e r
transporters. You have three
coloured lamps which can be
used i n  r o o m s  o f  t h e
corresponding colour . I f  the

lamp is full, you can freeze the
enemy once. You must then
refill t h e  la m p  b y  scoring
points. Filling a lamp also lights
up l e t t e r s  i n  t h e  w o r d
CATACOMB written at the top
of the screen. When all of the
letters a r e  l i t  u p ,  y ou ge t
another life.

Overall t h i s  i s  a  w e l l
designed game w ith  tasteful
graphics and  a  jo l ly  rather
tedious sound track. Certain of
the rooms are designed so that
cunning and tactics must be
adopted to collect treasure or
open doors . As  w ith  many
games, the actual system for
solution is  fi xed and can be
resolved given time. You can,
however, vary  many  o f  the
game parameters t o  increase
the difficulty of the game. My
best is room 111 and that leaves
me feeling exhausted. In all, a
nice one.

A.E.W
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Swoop

Micro-Power
£6.95
CBK4 64 + joystick (Optional)

O
t
t

100 metre dash. Both races are
against the clock as are the two
swimming races.

The gymnastics are great
fun especially as everytime I
tried a vault the gymnast either
landed on her face or rear end!
The most difficult of all was the
skeet shoot, probably because
it was the most realistic. You
have to shoot either single or
double c lays  f r o m  several
positions. The simulation was
most ac c ur a te  a n d  e v e n
included the effects o f  shot
scatter.

The graphics in this game
are of a very high standard with
detailed h i g h  r e s o lu t io n
backdrops a n d  ex c ellent ly
animated sprites. Overall this is
an excellent program and is
probably t he  best 'O lympic '
program available. M.E.W.

CAN THIS BE TRUE? I'M SURE
it isn't — I think it is. Yes folks,
it's Galax ians  t im e  again .
Swoop is yet another imitation
of that old game which people
just wont let go. The difference
between this one and others is
that if a Galaxian, sorry, Space
Vulture gets past you it lays an
explosive egg i n  y our  path.
Which means if  you touch it
you blow up or if you don't you
could b e  cornered and get
blown up anyway!

As y ou progress through
the levels the Galaxians, cops,
space v u ltu r es  g e t  mor e
ferocious and it does require a
lot o f  agility  o n  the higher
levels. Yet again, the music on
this Micro-power offering is
outs tanding a n d  a  n ic e
graphics t o u c h  has  been
added. T h e  s tars  i n  t he
background move at different
rates, giv ing an impression of
depth and  when your  craft
explodes the debris is scattered
in a wide arc.

The game has different skill
levels and a high score facility.
There is also a pause button. So
in all fairness it's not a bad copy
of Swoop, sorry, Galaxians!S.L.F.P.

I =  C



THE 64 SOFTWARE CENTRE
1 Princeton Street, London INC1

01 -430 0954

1 Qty E
2 Qty f
3 Qty f
4 Qty.. (riE

TOTAL E

Business accunts
Sales Ledger (Anagram) d
Purchase Ledger (Anagram) d
Cashbook (Anagram) d
Sales Ledger (Ramtop) t
Purchase Ledger (Ramtop) I
Accounts package (Ramtop) d.t
Cashbook (Microsimp lex).  d
Cashbook (Gemin i) d
Cashbook (Gemin i) t
Final Accounts (Gemin i) d
Final Accounts (Gemin i) t
Cashbook & Final A /Cs (Gemin i) d
Cashbook &  Final A /Cs (Gemin i) c
Inventory 64 (MMS) d
Stock Contro l (Gemin i) d
Stock Contro l (Gemin i) t
Stock Contro l (Anagram) d

Home applications
Budgeteer (Adamsoft) I
Checkbook Manager (Adamsoft) d
Home Accounts (Gemin i) d
Home Accounts (Gemin i) t
Home Office (Audiogenic) t
Home Accounts (Fie ldmaster) d

Database systems
Magpie 64 (Audlogenic) d
Mallpro 64 (Pro-L ine) d
Oracle 64 (B.I.) d
Practifile 64 (MMS) d
Simply File 64 (Simple) d
Superbase 64 (Precision) d
Figaro 64 (Saxon) d
Gemini Database d
Gemini Database c
Spreadsheets
Busicalc (Supersoft) d.t
Calcresult Adv. (Hand ic) d
Easy Calcresult (Hand ic) d
Multiplan 64 (Hesware) d
Practicalc 64 (MMS) d
Practicalc 64 (MMS) t

75.00
75.00
75.00
14.50
14.50

115.00
172.50

64.95
59.95
64.95
59.95
99.95
89.95
29.95
24.95
19.95
75.00

8.95
14.95
24_95
19.95
14.95
29.95

75.00
79.35

125.00
44.50
69.00
89.95
86.25
24.95
19.95

17.95
99.00
49.95
99.95
44.50
39.95

d -  disk t  = tape c  = cartridge
ALL IN STOCK NOW -  Callers welcome

(10am-6pm incl Saturdays)
Mail Order: Cheque or PO -  add E3 for items over E30. others free
Credit cards (Access/Visa): phone or write- Immediate despatch

The M  Software Centre,
1 Princeton Street, London WC1

Please suppty the fo llowing items:

POSTAGE E
TOTAL E

Mel V.0 1

Name   A d d r e s s
Visa/Access Card No

Date   S i g n a t u r e

Programmers' Aids & Utilities
Supabasic (In terceptor) c 8 . 9 5
BC Basic (Kuma) c  5 7 . 5 0
Cadpack (Adamsoft) d  3 5 . 0 0
Chartpak 64 (Adamsoft) d  2 4 - 9 5
Forth 64 (Audiogenic) c 2 9 . 9 5
Forth 64 Advanced (Hesware) c 5 0 . 0 0
Graphics Designer (Adamsoft) d  1 9 . 9 5
Jetpack ( D R )  d 3 9 . 9 5
Jetpack (O I L ) c 1 4 . 9 5
Logo (CB M) d 5 7 . 5 0
Master 64 (Supersoft) d  7 1 . 3 0
Mikro Assembler (Supersoft) c 5 9 . 8 0
Hesmon Mon ito r (HesWare) c  3 4 . 9 5
Pilot (CBM) d 7 5 . 0 0
Printlink 64 (Supersoft) 1 3 2 . 2 0
Ouickchart 64 (Adamsoft) t  6 . 9 5
Screen Graphics (Adamsoft) d 1 4 . 9 5
Simons Basic (CB M) c 4 7 . 5 0
Sprite Aid (Adamsoft) t  6 . 9 5
Stat 64 (Hand ic) c 2 9 . 9 5
Superdisk Ut ilit y (Adamsoft) d 1 2 . 5 0
Synthy 64 (Adamsoft) d  1 4 . 9 5
Turtle Graphics II (HesWare) c 5 4 . 9 5
Ultrabasic 64 (Adamsoft) d  1 9 . 9 5
Ultysynth (Ou icksilva) t  1 4 . 9 5
Victree 64 (Supersoft) c 5 6 . 3 5
64 Docto r (MMS) d 1 9 . 9 5
Dood le  (Quic k s i  Iva ) d  1 4 . 9 5
Songwriter (Scarborough) d 3 4 . 9 5
Master Composer (Access) d 4 4 . 9 5
Music Master (Supersoft) d  1 9 . 9 5
Word Processors
Heswriter (Hesware) c  3 9 . 9 5
Paperclip 64 (B.I.) 9 8 . 9 0
Simply Write  64 (Simple) d  4 6 . 0 0
Simply Write  64 (Simple) t  4 0 . 2 5
Vizawrite 64 (Viza) d 7 9 . 9 5
VizaSpell 64 (Viz a) d  5 9 _ 9 5
Educational & Languages
Essential Ita lian (De ll) d  1 6 . 9 5
Essential Ita lian (De ll) t  1 4 . 9 5
Besieged (Su lis) I  9 . 9 5
Wordpower (Sulis) t  9 . 9 5
Time Traveller (Sulis) t  9 . 9 5
Just a Mo t  (Sulis) t  9 . 9 5
various subjects: Callisto, Collins, Commodore  etc.
War simulations
Battle fo r Normandy (SS) d 3 4 . 9 5
Knights of the Desert (SS) d  3 4 . 9 5
Eagles (SS) d 3 4 . 9 5
Tigers in the Snow (SS) d 3 4 . 9 5
Geopolitique (SS) d  3 9 . 9 5
Flight simulators
Flight Path 737 (An irog ) t
Interdicter Pilot (Supersoft) d
Interdicter Pilot (Supersoft) c
Flight Simula tor (IFR) d,t
Flight Simula tor II (Sub log ic) d
Solo Flight (US Gold) d ,t
Heathrow (HC) t
Business Simulations
Commodit ies (Blue Ch ip ) d
Real Estate (Blue Ch ip ) d
Games
A large assortment in disk, cassette and cartridge.

7.95
19.95
17.95
24.50
47.50
14.95

7.95

50.00
50.00



Exploit the graphics
capabilities of the
Commodore fill with
the right tools. Simon
Palmer and David
Crisp review two
graphic aids currently
available.

KOALA PAD TOUCH TABLET
Koala Technologies  C o r p -
oration
E79-95
Commodore 64
I K N O W  KO ALAS C O ME
from Australia, but this one is
definitely American, being an
art package of a high calibre. It
comes f r o m  t h e  K o a l a
Technologies Corporation, the
software is  written by  Audio
Light UK and distribution is in
the care of Audiogenic.

"Koala Pad"  Touch
Tablet.
Attractively packaged i n  a
bright red box, Koala's touch
tablet comes complete w ith
operating instructions for  the
software and touch tablet, plus
a stylus for  drawing on  the
touch-tablet.-tablet.

Readers might fi nd useful
the following brief explanation
of how  a  basic touch-tablet
works. Imagine tw o  sets o f
wires running north to south,
and east t o  west. When the
stylus is pressed onto the board
it pushes down on to the wires
and c ontac t  between t h e
horizontal and vertical wires
induces x and y coordinates in
one form or another. These are
then translated in t o  s ignals
which can be understood by
the computer.

The s oftware w h ic h  i s
supplied is available on tape or
disc and, as usual, i t  took  a
long time to load from tape. In
this in t e r v a l  I  t o o k  t h e
opportunity t o  fl ick  through
the manual and immediately
observed that it was written for
the disc-based system, with just
an in s e r t  f o r  tape-users .
However, s inc e t h e  Koala
tablet is  so easy t o  use, the
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concise!
The Koala pad itself is made

of a very strong plastic, and it
plugs into Joystick Port 1. A
long cable facilitates armchair
operation a n d  t h e r e f o r e
greater comfort. I t  uses two

D R A W N
TOGETHER

registers t o  gain t h e  stylus
location information from the
pad. For  example, here is  a
simple l i t t le  r out ine whic h
changes t he  colours  o f  the
screen as the stylus is moved
around the touch-pad:-

10 A=PEEK(54297):B=PEEK
(54298)
20 P0KE5328,0,A:PO KE
53281,13
30 GOT010

It's crude but effectivel
Another application could

be t h e  c reation o f  a  new
musical instrument by  us ing
two different voice registers on
the SID chip. However, I  am
digressing from the main thrust
of this article — it is so easy to
indulge in these fascinating by-
plays!

Koala Painter
In conjunction with the Koala
Pad, the Koala Painter opens up
a new world for the user who
wants t o  c reate high- lev el
graphics w i t h  relative ease.

With quick pen strokes you can
switch from facility to facility,
from pa in t  brus h t o  pa in t
brush. This ensemble is by no
means a direct competitor to
the Pluto Graphics machine,
but for  around E80, it is good
value for money.

Once loaded, the machine
displays the painter menu. It is
divided in t o  three sections:
commands which flash when
activated; brus hes , u n d e r
which relevant item a  small
block appears; colour palette
on which 16 different colours
are displayed, together with a
further 16 patterned colours
below them.

There a r e  1 7  d if fer ent
commands, of which 14 apply
to graphics. The remaining 3
are facilities fo r  erasing the
total picture, saving or loading
a picture, and erasing the last
penstroke made.

When you enter the storage
mode y ou c an select either
tape of disc for your medium.
This facility also enables you to
initialise a  new disc without

exitting t h e  program. The
"Oops ' c ommand i s  very
useful indeed, because i t  is
almost certain that a t  some
time when you are using the
painter, a mistake will be made.
This command will remove the
last penstrokes or "fi lls" made
on the picture, enabling you to
start i t  aga in .  T h e  Erase
command simply removes the
picture o n  t he  fi rs t screen,
leaving i t  ready for  .another
classic masterpiece.

The 14 graphics commands
enable you to simply draw or
construct a  pic ture from the
box or circle commands at will.
A selection of the commands
which I  mus t mention are,
" X C O L O R "  ( A m e r i c a n
spelling, not mine!) which will
change a particular colour in
the pic tur e t o  another by
nominating t h e  new  colour
desired and then placing the
cursor pointer over the target
colour.

The next command is called
"Mirror". This simply splits the
screen into quarters and copies



whatever i s  dr awn i n  o n e
section into the others, line for
line. H o w e v e r ,  i f  a f t e r
completing a complex picture,
you w a n t  t o  t r ans fe r  a
particular objec t whic h y ou
have created to another space
in the picture, the "Mir r or "
command will not suffice, as
the objec t  i n  ques t ion i s
already on the screen; this is
where the "Copy" command
comes into it's own.

Koala's "Copy " command
reproduces t h e  d e s i r e d
graphics and, since it is a square
around t he  particular shape
you're after, it also reproduces
the graphics on the periphery
of t h e  command's  ac t ion.
Perhaps the user could benefit
from this  useful t ip  which
picked u p  w h i ls t  p lay ing
around with this section; this
involves the use o f  another
command c a l led  " Sw a p " .
Basically what this  command
does it to transfer the user from
one screen to a second screen.
I found that, by transferring the
graphics I wished to copy to the
second screen, and then by
using the "Draw" command in
the s ame c o lo u r  a s  t  he
background, I could eliminate
the peripheral graphics no t
required, and then transfer it

back to the original screen.
Finally, i n  t he  command

section I  decided to see how
•accurate the "F ill"  command
would be_. The manual says that
it can spill into other areas of
the picture if the graphics are
not completely enclosed. This
is logical but attention is drawn
to the fact that you can only use
3 colours and a  background
colour in a given space.With th is  information i n
mind, I started to play with the"Fill". I t  is  most efficient but
colour-collis ion does  occur
when more than the stipulated
number of colours are used.
feel that this is not so much due
to t h e  limitat ions  o f  t h e
software, b u t  poss ibly  t  he
computer itself restricts t he
more ambitious inclinations of
the exploring user! (Yes, even
the C B M  6 4  c a n n o t  d o
everything!)

Brushing up
This package contains mor e
brushes than Rolf Harris's paint
box! Ser ious ly  t h o u g h ,  8
brushes are supplied in  the
Koala Painter from a single line
to fi ve lines, or  even a very
thick brush. So, in conjunction

with some of  the commands
such as "Frame" you get some
very pleasant designs to play
with. Instead of getting a single
box on the screen you get five
or, i f  you wish, by using the
"Draw ' command, y ou c an
literally sign your signature on
the screen. Mind you, it does
not run fast enough to facilitate
a normal writing speed but, at
medium pace, it will give a fair
representation. This is a good
way of discovering how fast a
package r u n s ,  a n d  h o w
accurate it can draw.

We now move on  t o  an
important part of the software

the "Colour Palette". I t  is
most interesting to see how this
section has  been designed.
There are 16 solid colours and
16 patterned colours  f r o m
which t o  c hoos e.  I f  f o r
example, you wished to have a
patterned colour comprised of
red and blue, you would move
the pointer over the red solid
square and press the button on
the pad. The border o f  the
screen tur ns  r ed ,  a n d  t h e
patterned c olours  a l l  n o w
contain red as one of the two
colours. You then simply move
the pointer  over the desired
patterned c o l o u r  w h i c h
appears under the blue colour.

You c an now  paint  i n  t h e
patterned c olour ,  o r  mor e
frequently it would be used tofill in  a section of  the screen.
There is  an arrow marker at
the side of the Colour Palette
which indicates t he  type o f
colour being used e i t h e r
solid or patterned, thus you do
not mistakenly use the wrong
type and have to resort to the
"Oops" command! In theory,
since y ou have available 16
solid and 16 patterned colours,
256 combinations are achie-
vable.

Pictures outside t h e
program
It is  most likely  that, i f  you
create a good picture, you will,
like a l l  a r t is ts  w a n t  a n
exhibition f o r  f ami ly  a n d
friends t o  admire your  skill.
You will also want to show it
without all the hassle of loading
the art program. Well, Koala
have had the foresight to put a
program in the manual which
will enable you t o  load the
picture from disc without using
the Koala Painter. You may
have already spotted that I said
"disc" and not "tape" as well. I
would have thought that since
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most c omputer  owners  a t
present have only cassette and
not disc, i t  would be  more
advantageous to include a tape
version o f  the program. As I
said ear lier , t h e  manual i s
written for  disc users and not
the cassette-tied populace. But
even so, this does mean that if
you are an adventure fanatic,
you could design the graphics
for your latest adventure, and
by using the program in  the
manual, display them via the
disc.

Now, t h r o u g h o u t  t h k
article, I  have not mentioned
any thing a b o u t  e x a m p le
graphic screens. The manual
and all the other bits of paper
coming with the Koala Pad do
not mention any extra screens
so, obviously, there aren't any.
Wrong —  there is  a pic ture
contained in the tape directly
after the program itself. This
depicts a jungle scene and is
quite good. So why did they
not say something about it  in
the manual? I  don't know —
people are funny!

To conclude
Although this is  not the only
package available for graphics,
considering all factors, plusses
and minusses , a t  H O  o r
thereabouts i t  is  jo lly  good
value f o r  m o n e y  w i t h  a
formidable array of commands
and facilities summarized as
follows:-
DRAW, F R AME.  CIRCLE,
XCOLOR, MIRRO R, LINE,
BOX, DISC, COPY, SWAP,
LINES, RAYS, FILL, Z O O M,
STORAGE. OOPS, ERASE.
8 Brushes
16 Colours + 16 Patterns (256
Combinations.)

&LEP.

DESIGNER 64
Studio Software
E32.95
Commodore 64
QUOTING T HE MAN U AL,
Designer 64 is  a design and
layout application program
which incorporates a  screen
character layout editor and a
program generator.

As a l l  C ommodor e  6 4
owners know, this computer is
c apable o f  t r e m e n d o u s
graphics  w i t h  t h e  r i g h t
software. A lot of potential for
good but simple graphics are
built in via the keyboard but, if
you know how, then greater
things are possibie.

I expected to be able to tap
some of the 64's true potential
from this  piece o f  software,
especially as it carries the much
desired Commodor e A p p -
roved Logo. It is possible that
the product I received was pre-release as it  came to me in a
plastic b a g  w i t h  a  l a b e l
indicating what  i t  was. The
manual is substantial (A4) size,
of considerable thickness and
very clear and easy to read.
Aims and ambitions
With this  program i t  was my
intention t o  bang ou t  some
rather nice introduction pages
to some o f  the programs I
write. Also, I was going to lay
out s ome day-to-day diar y
pages. I  had success on the
second job but not the first.
Read o n  and I  shall explain
why.

My c opy  c ame w i t h  a
second disc which had a few
dempns t r a t ion  p ic t u r es .
created with the software. The
most interesting par t o f  the
package was that, after a design
had been created, the program
could translate what you had

into a BASIC program, and that
the BASIC listing could then be
used in your own programs. To
help achieve this , a  merge
routine could be used outside
the program but, I must point
out that it would have nothing
to do with gosubs and gotos so
its use is  limited; however,
used w ith in  t he  contex t o f
Designer 6 4  i t  i s  perfec tly
adequate.

Using thes e fac ilit ies , I
designed my  diary page andsaved it to disc. I then wrote a
little bit of BASIC around the
program asking the date and
the day of the week and, also,
for how many days I wanted a
printout. After  inputting this
information, it would print out
pages of a diary which I often
use. It is cheaper than a diary
and, of course, I  can have as
many diaries as I  choose. A
useful application but  hardly
one to stretch a program to its
limits.

Underused
The idea is to choose a shape.
When y ou have chosen the
shape you want, which must be
a letter, number or  graphics
key, you then manipulate the
shape. Y o u  c a n  magn if y ,
reduce, rotate and mov e i t
around t h e  screen, fi l l  t h e
page with i t  and so on. The
most important thing to note is
that you are limited to the pre-
defi ned C o mmo d o r e  k e y
shapes. To my mind this  was
hardly adequate. I t  was not
possible to draw true straight
lines except by plotting a line of
the relevant characters; a n
absence of commands such as
circle, etc. meant that i t  was
difficult to make anything look
better than 'lumpy', for want of

a better word. I  can achieve
almost t h e  same results by
clearing the screen, placing the
characters I want to make the
desired picture on the screen,
put t ing a  l i n e  n u m b e r ,
question mark  and a  quote
mark at the extreme left edge
of t h e  screen and pressing
return. Repeat this down the
screen and youthen have your
design as program lines: most
important o f  a l l  i t  cos ts
nothing!

Admittedly a  degree o f
animation i s  poss ible w i t h
Designer 64 but nothing that
could not be done fairly simply
through BASIC anyway. All this
software does  i s  tak e t h e
graphic capabilities of the 64 at
its lowest level, beef up the
way y o u  c an  mo v e  t h e m
around o n  screen, change
colours and  tu r n  i t  in t o  a
finished subroutine. Deeper
reading of the manual reveals
that almost half  o f  i t  is  not
concerned with actually using
the graphic s  s ide  o f  t h emachine b u t  w i t h  dis c  use
aspects a n d  g los s ar ies .

Without practice this  was
not an easy program to use and
there w a s  m u c h  t o  b e
remembered. U s e  o f  t h e
keyboard and func tion keys
was good  though, and  o n
screen prompts were logical. It
was possible to get good screen
dumps us ing a  Commodore
pr in te r  b u t  t h e r e  w a s
absolutely no help given in the
manual for  the many people
who u s e  non-Commodore
machines. I f  you want screen
dumps from any of the more
popular dot-matr ix  printers
you would have to work out
your own way of doing it.

More potential
Designer 64 is not an expensive
program compared t o  some
but i t  is  certainly not in  the
pocket money bracket. To be
honest, I  don't think I  would
buy i t  unless I  had a  very
specific use for  its facilities. I
must stress tha t  i t  i s  very
definitely a  low-resolution
drawing aid and therefore lacks
a lo t  o f  potential. I  get the
feeling tha t  i t  i s  a  wasted
opportunity and that for just a
few pounds more it would be
possible t o  g e t  f a r  mor e
sophisticated design packages.
Look closely at it  before you
buy as I feel that you may not
be gett ing qu ite  what you
expect. T o  b e  fa ir  though
it does what it  does very well
and, i f  its  design potential is
adequate for  what you want,
then it is an excellent product
and should make things a lot
easier.

D.C.
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One of the most
common queries
received by 'Your
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Commodore
concerns the symbols
found in the program
listings. We hope the
following information
might help you.
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6 4
SYMBOLS

THE 6 4  ALLOWS YO U T O
specify control keys, etc . i n
print statements so that these
functions c an  b e  executed
within a program. For example,
it is possible t o  position the
cursor or clear the screen using
the relative symbol w ith the
quotation marks. The following
list shows the symbols and the
keys t h a t  generate t h e m .
(Don't forget the quotes).
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F.G. Tout invites you
to recover the four
crowns of Adelim and
thus succeed where
lesser mortals have
failed.

IN THE PRE-COMMODORE
days of old. Adelim ruled over
the f o u r  k i n g d o m s  o f
Adelanthia. He held the four
crowns and was a  wise and
powerful king. But he had an
enemy — his name was Trewis.
He planned and schemed until
one day he slew Adelim and
stole the four crowns. He took
them back to  his  dark castle
and h id  them. Darkness has
prevailed since that time, and
all efforts to regain the crowns
have failed.

One searcher alone, with
courage a n d  determination,
might succeed where armies
have failed...are y o u  t h a t
searcher? •

Instructions
In screen 1, I  have used all
characters as  th is  - makes i t
easier to itemise the collision
detection but, o f  course, the
character swimming tends to
flash. However, from screen 2
onwards, it's sprites all the way
— a ll 8  sprites, in  machine
code, plus fast, smooth screen
scrolling on screen 4.
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chests, a key will appear. Pick
up this key and the underwater
gate will open, and allow you
onto screen 2.

Insert joystick i n  por t  2 ,
move up/down, etc.

Screen 2

Jump the creatures and levels
to get the crown.

left = walk left : Right = walk
right
Forward and fire button = jump

Screen 3

Climb the castle walls, avoiding
the falling rotating blades.

Left = left : Right = right

Screen 4

Run the  gauntlet. avoid the
enemy soldiers and regain the
crown.

Forward = up : Back = down

Screen 5

Step o n  a n d  o f f
Sc r een 1 p l a t f o r m s .
Swim a r o u n d  underwater ,
collecting a l l  t h e  treasure
chests but don't hit anything
else. When you have got all the
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Part 1

20 — 499
600 — 960
1999 — 35099
39999 — 40020
40040 — — —
61890 — 63500

10 1 0 0
1000 1 0 3 0
3000-- 5325
6000 - -  6100
8000 8 0 9 9
9000 9 0 9 9
9200-- 9299
9300 —9399
50000 5 0 0 0 1
50005-- 50099
50100-- 50110
61120 6 3 0 0 5
63005 6 3 0 5 0
63200 - -  63399
63400 - -  63720
63750

V = 53248 (sp. variable)
Y2 y  pos sp. 1
X2 x  pos sp. 2

joystick
l&T ( v a r iab le )
CO c o lour  variable
M ( v a r ia b le )

Download LI.D.G.s
Set pointer
Sprite data
Move sprites (Sc. 1)
RemmeditrilrIntrIr
Print water (sc. 1)

Part 2

Variables
Sc. 1
Move character (sc. 1)
Score
Sc. 2
Sc. 3
Sc. 4
Sc. 5
Clear msb
Routine for Sc. 2
Jump (sc. 2)
Print water
Dec. lives
Title page
Intro
Music (got crown)

Z ( c h a r c t e r  (Sc. 1)
SC s c o r e
LI l i v e s
GG p o s  sps 2-8
Q p o i n t e r  (sp. 1)
S s o u n d  reg
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m
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K
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Program Listing part 1

5 P R I N T " i r I P O K E 5 3 2 1 3 0 , 3 I P O K E 5 3 2 9 1 , 3 1 P R I N T •
l e C C - 0
20 P 0 K E 5 6 3 3 4 , P E E K ( 5 6 3 3 4 ) A N 3 2 5 4
30 P O K E I , P E E K ( 1 ) A N D 2 5 1
40 FO RG = 0 1 0 6 4 * 8 1 P 0 KE 1 4 3 3 6 4 - 0 , P E E K< 5 3 2 4 8 4 . 6 / I NE X T
50 P O K E I , P E E K ( 1 1 0 R 4
60 P 0 K E 5 6 3 3 4 , P E E K ( 5 6 3 3 4 ) 0 A 1
100 R E A D A Z I T = T 4 1 1 1 F A X < ) - 1 T H E N P O K E 1 4 3 3 6 + S + T , W A I C C • C C + 1 8 0 0 T 0 1 0 0
101 FO RI m e TO 6 O I s e S TE P 9 1 A. 1 4 3 3 6 4 . 1 4 . 1 t e x P E E K( A) I P O KE A
t
e  A N D I M E X T
102 D A T A 0 , 0 , 0 , 0 , 0 , 0
105 D A T A 9 , 7 , 1 5 , 4 7 , 3 1 , 6 3 , 1 2 7 , 2 5 5 , 1 4 4 , 2 2 4 , 2 4 0 , 2 4 4 , 2 4 9 , 2 5 2 , 2 5 4 , 2 5 5
110 D A T A 1 6 , 3 6 , 2 4 , 9 9 , 6 1 , 1 2 6 , 1 2 6 , 2 5 5 , 2 4 7 , 0 , 2 2 2 , 0 , 1 2 3 , 0 , 2 2 2 , 0
115 D A T A 2 4 7 , 2 5 1 , 2 4 7 , 2 2 8 , 1 1 3 , 3 5 , 1 4 3 , 2 2 3 , 2 5 1 , 2 4 1 , 1 9 6 , 1 4 2 , 3 9 , 2 9 9 , 2 2 3 , 2 3 9
120 0 A T A 2 3 9 , 2 2 3 , 2 3 9 , 3 9 , 1 4 2 , 1 9 6 , 2 4 1 , 2 5 1 , 2 4 , 1 8 2 , 1 2 9 , 2 5 5 , 1 2 9 , 1 2 9 , 1 2 9 , 2 5 5
125 D A T A l 2 9 , 1 2 9 , 1 2 9 , 2 5 5 , 1 2 9 , 1 2 9 , 1 2 9 , 2 5 5 , 2 5 5 , 2 1 9 , 2 1 9 , 2 1 9 , 2 1 9 , 2 0 1 , 2 5 5 , 2 5 5
130 D A T A 7 , 3 1 , 1 2 7 , 2 5 1 , 2 1 9 , 2 1 9 , 2 0 1 , 2 5 5 , 2 2 4 , 2 4 0 , 2 5 4 , 2 2 3 , 2 1 9 , 2 1 9 , 2 0 1 , 2 5 5
135 D A T A 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 4 7 , 1 0 1 , 1 6 0 , 1 9 1 , 1 2 7 , 2 5 5 , 6 3 , 3 1 , 1 2 7 , 9 3 , 1 2 7
140 O A T A 5 , 1 6 6 , 2 3 9 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 4 , 2 5 2 , 2 5 4 , 2 4 8 , 2 5 2 , 2 5 5 , 2 5 4 , 2 5 3
145 D A T A 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 3 1 , 1 5 3 , 1 2 6 , 0 , 1 2 6 , 1 2 6 , 1 2 6 , 0
150 D A T A l 2 6 , 1 2 6 , 1 2 6 , 0 , 1 2 6 , 1 2 6 , 1 2 6 , 0
160 0 A T A 2 5 5 , 2 5 4 , 2 5 2 , 2 4 8 , 2 4 0 , 2 2 4 , 1 9 2 , 1 2 9 , 2 5 5 , 1 2 7 , 6 3 , 3 1 , 1 5 , 7 , 3 , 1
170 O A T A 1 6 5 , 1 9 5 , 1 2 9 , 9 0 , 6 0 , 9 0 , 1 4 5 , 1 4 5 , 1 5 3 , 9 0 , 6 0 , 2 5 5 , 2 5 5 , 6 0 , 9 0 , 1 5 3
175 D A T A 2 3 9 , 2 3 9 , 2 3 9 , 2 3 9 , 2 3 9 , 2 3 9 , 2 3 9 , 2 3 9 , 2 0 9 , 1 2 3 , 6 2 , 1 2 7 , 2 5 4 , 2 5 2 , 1 1 9 , 1 9 0
180 D A T A 2 5 4 , 1 7 0 , 9 5 , 1 0 6 , 2 5 4 , 1 9 8 , 2 3 8 , 2 5 4
185 0 A T A 2 5 5 , 2 4 0 , 2 2 4 , 0 , 0 , 2 2 4 , 2 4 0 , 2 5 5 , 2 5 5 , 0 , 0 , 6 2 , 6 3 , 0 , 0 , 2 5 4
190 D A T A 2 4 0 , 0 , 6 , 6 3 , 6 3 , 0 , 0 , 2 5 5 , 2 4 0 , 0 , 6 , 6 3 , 4 9 , 0 , 6 , 2 5 5
200 0 A T A 2 5 5 , 2 5 5 , 1 9 1 , 9 5 , 6 4 , 9 0 , 1 9 1 , 2 5 5
499 D A T A - 1
500  P 0 K E 5 3 2 7 2 , 3 1
600 F O R T x 0 T O 2 l F O R X - 0 T 0 2 5 5
610 R E A D A I C C = C C 4 . 1 : I F A . - 1 T H E N 6 4 0
620 P 0 KE 3 6 9 6 4 + T* 2 5 6 4 1 4 , A I NE X TX
640  N E X T T
650 D A T A 1 6 9 , 1 4 6 , 1 4 1 , 2 1 , 3 , 1 6 9 , 0 , 1 4 1 , 2 0 , 3 , 9 6 , - I
660 D A T A 1 6 9 , 2 3 4 , 1 4 1 , 2 1 , 3 , 1 6 9 , 4 9 , 1 4 1 , 2 0 , 3 , 9 6 , - 1
670 D A T A 1 7 2 , 0 , 1 4 7 , 1 9 2 , 1 7 , 2 4 0 , 5 7 , 2 0 6 , 1 , 1 4 7 , 1 7 3 , 1 , 1 4 7 , 2 0 1 , 0 , 2 0 9 , 4 4 , 2 3 8 , 0 , 1 4 7 , 1 6 9
680 D A T A 0 , 1 4 1 , 4 , 2 1 2 , 1 6 9 , 1 0 , r 4 1 , 5 , 2 1 2 , 1 6 9 , 0 , 1 4 1 , 6 , 2 1 2 , 1 6 9 , 3 3 , 1 4 1 , 4 , 2 1 2 , 1 9 5 , 0 , 1 4 7
690 D A T A 1 9 5 , 0 , 1 4 8 , 1 4 1 , 1 , 2 1 2 , 1 0 5 , 0 , 1 4 9 , 1 4 1 , 0 , 2 1 2 , 1 9 5 , 0 , 1 5 0 , 1 4 1 , 1 , 1 4 7 , 7 6 , 4 9 , 2 3 4
700 D A T A 1 6 9 , 0 , 1 4 1 , 0 , 1 4 7 , 1 4 1 , 4 , 2 1 2 , 2 4 , 1 4 4 , 2 4 2 , - 1
710  P 0 K E 3 7 6 3 2 r 0 I P 0 K E 3 7 6 3 3 , 0
720 F D I R T . 0 T 0 1 5 4 g R E A D H F , L F , D g C C C C + 1
730 P 0 KE 3 7 9 9 9 4 - T , HP I P O KE 3 9 1 4 4 4 . TAX I P 0 KE 3 8 4 0 0 4 . T , D
740 NE X TI P 0 KE 3 7 3 6 1 0 , T4 . 1
799 R E N * * * * N U S I C  D A T A * * * * *
900 D A T A 1 9 , 6 3 , 6 1 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 8 , 1 7 , 3 7 , 8 , 1 9 , 6 3 , 9 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 9 , 1 7 , 3 7 , 9
805 D A T A 1 9 , 6 3 , 8 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 8 , 1 7 , 3 7 , 9 , 1 9 , 6 3 , 9 , 2 2 , 2 2 7 , 1 9 , 2 1 , 1 5 4 , 9 , 1 7 , 3 7 , 9
610 D A T R 2 5 , 1 7 7 , 8 , 2 5 , 1 7 7 , 8 , 2 2 , 2 2 7 , 8 , 2 1 , 1 5 4 , 8 , 2 2 , 2 2 7 , 6 , 2 5 , 1 7 7 , 6 , 2 8 , 2 1 4 , 6 , 3 2 , 9 4 , 8
815 0 A T A 3 2 , 9 4 , 6 , 3 4 , 7 5 , 6 , 3 4 , 7 5 , 6 , 3 9 , 1 2 6 , 6 , 3 8 , 1 2 6 , 6 , 4 3 • 5 2 , 4 , 3 2 • 9 4 , 1 3 , 0 , 0 , 4 , 2 9 , 2 1 4 , 9
820 D A T A 0 , 0 , 9 , 2 5 , 1 7 7 , 8 , 0 , 0 , 8 , 1 7 , 3 7 , 8 , 1 7 , 3 7 , 8 , 1 9 , 6 3 , 8 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 o 9 , 1 7 , 3 7 , 9
830 D A T A 1 9 , 6 3 , 8 , 2 2 , 2 2 7 , 8 , 2 1 , 1 5 4 , 1 0 , 1 7 , 3 7 , 1 2 , 2 2 , 2 2 7 , 9 , 1 7 , 3 7 , 9 , 2 1 , 1 5 4 , 1 0 , 2 2 , 2 2 7 , 8
840 O A T A 2 5 , 1 7 7 , 9 , 2 5 , 1 7 7 , 9 , 3 4 , 7 5 , 9 , 3 4 , 7 5 , 6 , 3 8 , 1 2 6 , 9 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 8 , 2 2 , 2 2 7 , 9
950 O A T A 1 9 , 6 3 , 9 , 1 7 , 3 7 , 9 , 1 7 , 3 7 , 9 t 1 7 , 3 7 , 8 , 2 9 , 2 1 4 , 6 , 3 4 , 7 5 , 1 0 , 3 2 , 9 4 , 1 3 , 2 5 , 1 7 7 , 9
860 D A T A 2 9 , 2 1 4 , 9 , 3 4 , 7 5 , 8 , 3 2 , 9 4 , 8 , 2 5 , 1 7 7 , 9 , 2 2 , 2 2 7 , 9 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 8 , 1 7 , 3 7 , 8
870 D A T A I 9 , 6 3 , 8 , 2 1 , 1 5 4 , 9 , 1 9 , 8 3 , 6 1 , I 7 , 3 7 , 9 , 1 7 , 3 7 , 8 , 1 7 , 3 7 , 9 , 3 4 , 7 5 , 8 , 3 4 , 7 5 , 9
880 D A T A 4 3 , 5 2 , 8 , 4 3 , 5 2 , 9 , 3 9 , 1 2 6 , 8 , 3 4 , 7 5 , 9 , 3 2 , 9 4 , 9 , 2 1 3 , 2 1 4 , 8 , 2 9 , 2 1 4 , 9 , 3 2 , 9 4 , 9
890  D A T A 2 5 , 1 7 7 , 9 , 2 2 , 2 2 7 , 8 , 3 2 , 9 4 , 9 , 2 9 , 2 1 4 , 0 , 2 5 , 1 7 7 , 9 , 1 9 , 6 3 , 8 , 2 1 , 1 5 4 , 9 , 2 2 , 2 2 7 , 9
900 D A T A 2 2 , 2 2 7 , 8 , 2 9 , 2 1 4 , 8 , 2 8 , 2 1 4 , 9 , 2 5 , 1 7 7 , 1 3 , 2 5 , 1 7 7 , e , 2 2 , 2 2 7 , 1 3 , 2 8 , 2 1 4 , 9 , 2 9 , 2 1 4 . 8
910 D A T A 2 5 , 1 7 7 , 9 , 2 2 , 2 2 7 , 6 1 , 2 1 , 1 5 4 , 1 9 , 1 9 , 6 3 , 8 , 1 9 , 6 3 , 8 , 1 7 , 3 7 , 8 , 2 1 , 1 5 4 , 8 , 1 9 , 6 3 , 9
920 D A T A 1 7 , 3 7 , 9 , 1 7 , 3 7 , 6 1 , 3 2 , 9 4 , 9 , 3 2 , 9 4 , 9 , 2 9 , 2 1 4 , 9 , 2 5 , 1 7 7 , 8 , 2 9 , 2 1 4 , 9 , 3 2 , 9 4 , 9
930 D A T A 3 2 , 9 4 , 8 , 2 8 , 2 1 4 , 9 , 3 4 , 7 5 , 9 , 3 4 , 7 5 , 9 , 9 2 , 9 4 , 1 3 , 2 8 , 2 1 4 , 8 , 2 5 , i 7 7 , 0 , 2 2 , 2 2 7 , 8
940 D A T A 2 5 , 1 7 7 , 9 , 2 9 , 2 1 4 • 8 , 0 , 0 , 9 , 2 8 , 2 1 4 , 9 , 2 5 , 1 7 7 , 6 1 , 0 , 0 , 9 , 2 5 , 1 7 7 , 9 , 2 2 , 2 2 7 , 9
950 D A T A 2 5 , 1 7 7 , 9 , 2 9 , 2 1 4 , 1 2 , 0 , 0 , 8 , 2 8 , 2 1 4 , 1 3 , 2 5 , 1 7 7 , 1 2 , 0 , 0 , 9 , 2 5 . 1 7 7 , 9 , 2 2 , 2 2 7 , 1 2
960 D A T A 0 , 0 , 9 , 2 2 , 2 2 7 , 9 , 2 1 , 1 5 4 , 1 2 , 0 , 0 , 0 , 2 1 , 1 5 4 , 9 , 1 9 , 6 3 , 9 , 1 9 , 6 9 , 1 2 , 1 7 , 3 7 , 1 0 0 , 0 , 0 , 8
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II

1 9 9 9  F O R 1 . 0 7 0 7 6 7 . 2 5 6 1 R E A 0 0 1 4 0 K E 2 0 5 t 6 4 * 1 , 0
1
C C - C C . 1 I N E 3 7
2 0 0 0  0 0 7 0 0 , 4 6 , 0 , 0 . 1 8 1 . 1 2 0 . 0 . 2 4 4 , 0 , 0 , 1 4 9 , 6 4 . 0 . 2 1 3 . 0 . 0 .
4
.
0 , 1 9 , 4 2
.
8

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

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

P OP O 0 0 7 0 8 , 4 6 , 0 , 0 , 1 0 1 . 1 2 8 , 0 . 2 4 4 , 0 , 0 , 1 4 9 „ 6 4 , 0 „ 2 1 3 . 0 .
0
.
4 , 0 , 0
.
4 2
.
0

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

2 0 3 8  0 A T A 0 , 2 4 3 . 2 4 0 , 8 , 2 4 0 . 8 0 . 0 , 9 0 , 8 0 , 0 , 8 8 . 8 0 , 0 , 0 0 , 0 0 , 0 , 8 0 , 8
4 ,
0
, 8 4
.
0 , 0

2 6 3 5  0 4 7 0 0 , 4 6 , 0 , 0 , 1 0 1 . 1 2 8 . 0 . 2 4 4 . 8 . 0 . 1
4
9 . 6 4 , 8 , 2 1
3 „ 0
.
0 „ 4 , 0 , 0 , 4 2
.
0

ee1463 0 0 7 0 0 , 1 0 6 . 1 2 0 . 0 . 1 5 4 . 1 2 0 , 8 , 1 5 4 , 1 2 0 , 8 , 1 5 4 , 1 2 0 . 0 . 1 5 8 . 1 2 8 ,
8
, 2
4 5 , 1 9 2
.
0
.
2 5 3 , 1 9 2

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

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

2 0 5 5  D A T 4 0 . 1 8 6 . 1 2 0 . 0 . 1 5 4 , 1 2 8 „ 8 , 1 5 4 , 1 2 0 . 0 . 1 5 4 . 1 2 8 . 0 . 1 5 4 , 1
2 0
, 0
,
2
2 3 , 1 9
P .
0
.
2 2 3 , 1 9 2

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

2 0 7 0  0 0 7 4 0 . 4 6 . 0 . 0 , 1 5 1 , 1 9 2 , 0 . 2 3 . 1 2 8 . 0 . 8 5 . 1 8 2 , 8 , 2 1 , 1 2 0 , 8 , 4 . 0 . 0 „
4 2
,
0

2 0 7 2  0 4 7 0 0 . 1 7 1 , 1 2 8 , 0 . 1 6 9 , 1 2 8 . 0 . 1 6 5 , i 2 1 5 0 , 1 2 8 . 0 . 9 0
2075 ow r Al e 9 , e , 2 5 5 , 1 s e , ( 1 . 2 5 5 , 1 9 2 , 0 , 2 4 3 , 1 9 2 , 0 , 2 4 3
,
1 9 2 . 0
2 0 e e  0 0 7 0 0 1 , 6 4 , 8 , 8 1 , 6 4 . 0 . 0 1 . 6 4 . 8 . 8 1 , 6 4 , 1 , 8 5 , 6 4 . 0
2 0 0 5  0 0 7 0 8 , 4 6 , 0 . 8 . 1 5 1 . 1 9 2 . 0 . 2 3 , 1 2 8 5 , 1 9 2 , 0 . 2 1 . 1
2 8
,
0
,
4
,
8 , 0 , 4 2
.
0

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

2 0 9 5  0 0 7 4 0 , 2 4 3 , 1 8 2 , 3 . 2 4 3 , 1 9 2 , 1 , 6 5 , 6 4 , 1 , 6 5 . 6
4
. 1
„
8
5 , 8 4 , 5 , 6 5 , 6 4
.
0
.
5
.
6 4 , 0

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

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

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

3 0 1 5  0 0 7 0 8 . 4 6 , 0 , 1 5 . 1 5 1 , 1 9 2 „ 0 . 2 S , 1 2 8 , 0 , 0 5 . 1 8 2
,
8 . 2
1
.
1 2 0 , 0 , 4 , 8 , 0 , 4 2
.
0

3 0 2 8  0 0 7 0 8 . 1 7 1 . 1 2 8 . 0 , 1 6 9 , 1 2 8 , 0 , 1 6 9 , 1 2 0 . 0 . 1 8 9 .
1 2 8
,
0 , 1 6 9
.
1 2 0 , 0
.
2 5 3 , 1 9 2 , 8 , 2 5 5
.
1 9 2

3 0 2 5  0 0 7 0 8 . 2 4 3 , 1 9 2 . 8 . 2 4 3 . 2 4 0 . 0 . 0 4 , 8 4 , 8 , 2 8 , 8 4 , 8 , 2 0 . 0 4 , 0 . 2
0
.
4 , 8 , 8 4 , 1 5
.
0

3 0 3 8  0 0 7 0 8 , 4 6 , 0 . 4 „ 2 5 1 , 1 9 2 , 5 , 1 8 7 , 1 2 8 . 4 . 2 3 0 , 1 9 2 ,
4 4
,
4 , 4
,
2 0 , 5
.
4 2
.
4

3 8 3 5  0 4 7 0 5 , 2 3 4 . 2 1 2 . 1 . 2 3 4 , 2 1 2 , 1 9 . 1 7 0 , 1 2 8 . 0 . 1 7 0 . 1 2 9 . 8 . 1 7 8 , 1 2 8 . 8 . 2 5 5
, 1 9 2 , 8 , 2 5 5 , 1 9 23 0 4 0  0 4 7 4 0 . 2 4 3 . 1 9 2 , 0 , 2 4 3 , 1 9 2 . 0 . 0 1 . 6 4 . 0 . 8 1 . 6 4 , 0 , 0 1 , 6
4
, 0 ,
8 8
.
8
.
0
.
8 8 , 0 , 0

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

3 8 5 0  0 0 7 0 5 . 2 3 4 , 2 1 2 , 5 , 2 3 4 , 2 0 8 . 0 , 1 7 0 . 1 2 6 . 0 . 1 7 0 „ 1 2 8 , 0 , 1 7 0 , 1 2 8 , 0 , 2 5
5
.
1 9 2 , 0 „ 2 5 5
.
1 9 2

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

30801 DATRe , 4 e , o, e , 2 3 5 , 6 , e , 1 2 5 , 4 5 . 6 , e 3 5 , e , 1 8 . 1 5 8 , 6 5 , P , 1 0 1 2 8 , a . 2 i 5
,
1 e e
3 0 0 0 4  2 7 A 7 0 7 4 . 1 7 0 , 1 6 0 , 4 2 , 1 7 0 , 1 6 9 , 1 8 6
3 0 8 8 5  0 0 7 0 1 3 8 , 1 3 6 , 3 4 , 3 4 , 1 6 9 . 5 8 . 1 6 8
m a i m  0 0 7 0 1 6 0 , 1 0 , 1 7 8 , 1 6 0 , 1 0 . 1
7
0 , 1 8 8
3 0 0 0 7  D 0 7 0 1 0 , 1 3 0 , 1 6 0 . 1 8 , 4 2 . 1 6 8 , 4 0
3 0 0 0 8  0 0 7 0 1 6 2 , 1 3 0 . 4 2 , 1 7 0 , 1 6 2 , 4 2 , 1 3 0
3 8 0 8 9  0 0 7 0 1 7 0 . 6 . 1 3 6 . 1 3 8 , 3 4 , 3 4 , 3 4 , 0
380111 0 0 7 0 0 . 4 8 . 0 , 0 , 2 3 5 , 0 , 0
3 0 0 1 2  0 0 7 0 1 2 5 , 0 . 8 , 2 3 5 . 8 , 0 , 1 5 0
3 0 8 1 3  0 0 7 0 0 , 2 . 1 9 5 , 1 2 0 , 2 , 1 8 5 , 1 2 0
3 0 0 1 4  0 0 7 0 i 8 . 1 5 0 , 1 6 1 , 1 0 6 , 1 7 0 . 1 6 8 . 4 2
3 0 e 1 5  0 0 7 0 1 3 8 , 1 3 7 , 8 8 . 3 4 . 1 8 8 , 3 4 , 1 8 0
3 0 0 1 6  0 0 7 0 1 6 1 , 7 4 . 1 7 0 . 1 8 0 , 1 0 , 1 7 8 , 1 6 0
3 0 0 1 7  D A ) 0 1 0 . 1 3 0 . 1 6 8 , 1 0 , 4 2 , 1 6 8 , 4 0
3 0 0 1 8  0 0 7 0 1 8 2 , 1 3 8 , 4 2 , 1 7 0 , 1 6 2 , 4 2 „ 1 3 0
3 0 0 1 9  D A T 0 1 7 8 , 3 4 , 3 4 , 1 7 0 . 1 3 6 . 1 3 8 . 1 3 8 , 0
3 0 0 E 0  0 0 7 0 0 , 8 , 0 , 2 , 0 , 3 2 . 8 . 8 . 1 2 8 . 3 2 „ 1 0 . 0 . 1 2 0 , 8 , 8 , 3 2 . 4 0 . 0 .
4 8 , 3 2 , 0 , 8 , 1 0 0
.
0
.
1 0
.
1 0 8

3 0 0 3 2  0 0 7 0 0 , 2 , 8 6 , 1 5 , 0 . 1 0 0 . 1 2 8 . 0 . 1 0 0 , 1
2 1 3
, 0 ,
3 2
,
1 6 0
.
8 „ 3 2
.
4 0
.
0 , 0 , 1 3 , 8 , 8
.
2
.
0 , 8 , 0 , 0
.
3 2

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

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

30840 DATA4 , 0 . 0 , 1 6 , e , 0 , 8 , 0 , 4 5 , 0 , 0 , 0 , 0 , e , e
36164e 0 0 7 0 8 , 0 , 1 2 9 , 0 , 3 , 1 7 6 . 0 . 1 5 . 2 4 0 . 0 , 1 , 1 7 8 , 8 , 5 , 1 2 4 , 8 . 1 . 1 2
4
, 1 2 ,
1 , 1 0 8 , 5 6 „
a

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

30846 0 A T 8 3 . 5 e , e , 3 , 5 8 , 0 3 , 1 , 9 0 , e , e , 6 8 , 8 , e , 0 8 .
8
.
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In the fourth part of
this series, Grahame
Davies shows you how
to write your business
programs to disc.

IF YOU HAVE BEEN FOLLOW-
ing this series, then by now you
should hav e nicely  fi nished
programs t o  enter  data and
present it in a neat fashion. To
store this data we will use a disc
drive. Of course, you may wish
to use a cassette recorder to
store data on, but this is not to
be recommended for  several
reasons: fi r s t ly ,  a n d  m o s t
obv ious ly ,  C o m m o d o r e
cassettes are s low, secondly
you can practically only store
data in a sequential format and
so t o  r ead  o n e  particular
record, you will always have to
start at the first record and scan
through the fi le, thirdly  you
cannot update one  record
w i t h o u t  r e - w r i t i n g  t h e
complete fi le and so the only
practical way to use a cassette is
to read the complete fi le into
the computer at the start of the
program and to write it all back
at the end o f  the program;
doing this will severely limit the
amount of data you can store.

Sequential disc files
Sequential fi les on disc, have
the same qualities as sequential
files on  tape but  are faster.
There are good reasons for
using t h e m though —  f o r
instance y ou may  require a
transaction list of some sort and
would never need to look at a
single record so a sequential
file would be suitable. To make
this c learer, s ay  y ou  wer e
writing a program to take care
of your record collection. You
would have a  fi le o f  record
names together w ith  details
about those records and you
would w a n t  t o  access a n
ind iv idua l r e c o r d  s o  a
sequential fi le would not be
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wanted to know where all your
records are (who you have lent
them to and so on) then every
time you tell your program you
have lent a record out, it would
make a n  e n t r y  o n  t h e
transaction fi le. Every record
returned would also have an

DOING IT
YOURSELF

entrron this fi le and each new
entry would be added to the
end of the file. When you come
to list this fi le you will simply
read it from the start and print
out every  entry . Reading a
sequential fi le from start to end
is faster than doing the same
with relative files (see below)
and sequential fi les are easier
to maintain.

Most o f  you reading this
article will be using a 1541 disc
drive and if  you are then you
must be aware that it has a fault
which can easily be (and must
be) avoided. When overwriting
a directory entry using the ' 0
feature, the file may become
corrupt. T h i s  a p p l ie s  t o
program fi les and sequential
files. To avoid this, always use
the scratch, rename and save
facilities:

that you end up with a back-up
version of the file being saved.
Relative files
Relative files can look difficult
and clumsy to use at first but
are in fact a very good way to
store data allowing plenty o f
flexibility. I f  you are using a
machine w i t h  BASI C  4 . 0
instructions then the following
conversions w i l l  b e  o f  n o
interest although they will still
work. For the rest of  us with
BASIC 2.0 as on the VIC 20 or
the CBM 64 all we need to do is
tackle the awkward commands
once a n d  c reate t h e m a s
subroutines. Having done this
they will become simple to use.
The e n d  result o f  us ing a
relative fi le is that every time
you update a record, it is always
immediately wr itten back t o
the dis c  whic h means that
starting t h e  pr ogr am a n d
ending the program does not
involve lengthy  waits  w h i le
data is being read in or written
back. This also means that we
can store unlimited amounts of
data (you jus t have t o  buy
another or a bigger disc drive if

scratch fi lename + ".bak"
rename filename to filename
+ ".bak"
save filename

You will notice that these are
not BASIC commands but just
general guidelines  t o  t h e
saving o f  fi les .  A n o t h e r
advantage of doing it this way is y o u  run out of space).

to explain the principal of a
relative fi le, take a plain sheet
of paper and down the left
hand side from top to bottom
write down the integers 1 to 20.
Each o f  t h e s e  in t e g e r s
represents a record. The blank
space to the right of the record
represents t h e  data tha t  is
stored in  that record. I f  we
select a record, say number 3,
then we can immediately go to
record number  3  an  s t a r t
writing data in it. We carry on
writing to it until we reach the
far edge of the paper when we
run out of room. The amount
of data we have now written,
represents the record length.
We could write in every record
of the sheet (the file) until we
reached the bottom and then
we would take another sheet of
paper and so on. If we wanted
to write so much data against
one record that it would not fit
on that line, then we would
have to  throw that piece of
paper away and start with a new
and wider piece. In practice of
course you would probably just
squeeze an extra word or two
in but when using disc drives
you obviously cannot.

A relative file takes the same
format as your piece of paper:
at the start y ou dec ide how
wide i t  is  t o  be  ( the record
length) and what name to call
it. These two things cannot be
changed later  and  s o  i t  is
important that you get them
right fi rst time. I f  you try  to
write past the end of the file
(off the bottom of the paper)
then a  r e la t iv e  fi l e  w i l l
automatically  m a k e  its e lf
bigger —  t h i s  i s  c a l led
expanding. When we create a
relative file, we will pre-expand
it. The reason for  this is that
expanding takes ex tra t ime
which you will not want when
your pr ogr am i s  running.
Another point is that if you try
to write past the end of the file,
the disc drive will first of  all
return an error (50 — record
not present) which is really just
a warning message. When you

=
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print to the fi le it will expand
itself and the next t ime you
access that record the error
message will not be returned.
This means that  y our  er ror
checking c ode w i l l  have t o
allow for this and this makes it
messier.

Accessing a record
When accessing a record we
use t h e  equivalent o f  t h e
RECORD command which is in
the form RECORD file number,
record number, byte position.
The b y t e  pos it ion i s  t h e
position along the record to
start from. If this is not sent, or
is zero or one, then we will look
at the record starting from the
first character. If it is five then
we will start character number
five in that record. Of course,
BASIC 2.0 does no t  have a
RECORD command so there is
a subroutine to replace it but if
you think  o f  i t  in  the same
terms as above, it will be easier
to use.

Expanding a file
The following listing incorpo-
rates a subroutine to expand a
file with the filename given in f$
(less than 17 characters long),
the record length in r% (up to
and inc luding 254 characters)
and the number of records to
pre-expand the fi le to  in  s%
(remember that you can always
make it  longer later on). To
expand t h e  fi l e  w e  w i l l
RECORD to  position s% and
print a  chr$(255) there. The
reason for this is that when a
relative fi le is expanded, all of
the emp t y  r ec or ds  a u t o -
matically g e t  c reated w i t h
chr$(255) and you can use this
fact to look for empty records
within a file.
Note that the listing is split into
three subroutines t o  create a
file, call line 2000, the routine at
2100 is a RECORD routine and
there is a disc status checker at
2900. I suggest you make this a
separate p r o g r a m  w h i c h
prompts you for the fi le name
and so on. If you want to use
the character position facility
then I  suggest you pass the
subroutines another  variable
called bp% and change line
2140 to  end w ith  chrS(bp%)
instead of chr$(1). Note this is
for use in your main line code
only and is NOT suitable for
creating a file. If you alter line
2180 to read gosub2900:return
then y o u  c an  inc lude t h e
subroutines at 2100 and 2900 1 n
your application program.

At this point I will just point
out a few other things to be
aware o f  w ith  relative fi les:
firstly you can only have one

1998
1999
2000
2020
2040
2060
2080
2090
2098
2099
2100
2120
2140
2160
2170
2180
2198
2199
2900
2920
2940
2980
r e a d y .

rem
rem
o p e n 1 5 , 8 , 1 5 : r e m  o p e n  co mma n d  c h a n n e l
p r i n t " c r e a t i n g  n e w  fi l e :  " f $
o p e n 3 , 8 , 2 , 0 i . " , 1 , " 4 - c h r $ ( r % ) : g o s u b 2 9 0 0
d r . s % : g o s u b 2 1 0 0 : r e m  r e c o r d  command
p r i n t 0 3 , c h r $ ( 2 5 5 ) : g o s u b 2 9 0 0
c l o s e 3 : c l o s e 1 5 : r e t u r n
rem
rem
rem r e c o r d  command
a = i n t ( ( d r + 1 ) / 2 5 6 ) * 2 5 6 : b = d r + l - a
p r i n t * 1 5 , " p " d h r $ ( 2 ) c h r $ ( b ) c h r V a ) c h r $ ( 1 )
rem s e n d  p o s i t i o n  .z  p ,  s e c o n d a r y  a d d r e s s  =  2
rem h i  a n d  l o  b y t e  o f  r e c o r d ,  c h a r a c t e r  p o s i t i o n  1•r e t u r n
rem
rem
rem c h e c k  d i s c  e r r o r  c h a n n e l
i n p u t * A
-
1 5 , a , b
$ , c , d : i
f a . O t h e
n 2 9 8 0

p r i n t  a , b $ , c , d  : s t o p
r e t u r n

open to a 1541 at any one time
because it  takes three buffers
and this  dr ive only  has fi ve
buffers, s ec ond ly  a lway s
remember to close all your files
when the program has ended
even if it breaks in with a syntax
error because the drive has a
buffer whic h w i l l  on ly  ge t
written back when you force it
to use the CLOSE command.

Three subroutines

We n o w  need thr ee mor e
subroutines t o  have a set o f
working utilities. The first will
open an existing relative fi le
whose name is given if fS. I  he
second will read from record
position dr  in to rc$ and the
third will write a record in rcS
to record position dr.

Note that line 2340 inputs two
strings from disc. When using
the INPUT command from disc,
you will find that it behaves just
the same as INPUT from the
screen — so you can only input
up to 80 characters (inclusive)
and inpu t  w i l l  truncate o n
colons and carriage returns.

At this  point  y ou should
practice using these routines.
Note that when you use the
PRINT command, t h e  c om-
puter w i l l  always output  a
carriage return at the end of
the statement unless their is a
semi-colon ' ; '  as in line 2440.
The reason for suppressing this
extra carriage return is that if
you have a record length of 30
characters and  y o u  s end a
record that  is  30 characters
long, when you print this to the
disc, the extra carriage return

2200 rem open an existing relative fi le
2220 open 15.8,15:rem open command channel
2240 open3,8,2,f$:go5ub2900:rem open relative fi le
2280 return

2300 rem read in from fi le 3 secondary add = 2
2320 gosub2100:rem position to correct record
2340 inputL3,k$,rd:gosub2900
2360 rem input and check disc status
2380 return

2400 rem write to fi le 3 secondary add = 2
2420 gosub2100:rem position to correct record
2440 printl3,k$chr$(13)rc$;:gosub2900
2460rem print to disc
2480 return

Listing 1

will hav e  nowher e t o  b e
printed. The same thing occurs
when you try to write a record
to the disc that is longer than
the record length of  the fi le.
This w il l  cause an er ror  51,
overflow i n  record and the
extra data will be lost (and will
not overwrite the next record).
record).
Record keeping system
We can now put these routines
to good use by creating a fast
access record keeping system.
The method to be used is called
hashing and you will find that it
is well suited to relative files.
The p r in c ip a l  i s  s t r a igh t
forward. When you want to call
up an item from disc, you have
to tell the computer something
you know about that item and
this information is  called the
key. A key can take any form
you like — a part number, a
name, letters  a n d  numbers
mixed and s o on.  The only
restricting factor is that to call
up an item you must type its
key exac tly , a s  j u s t  o n e
difference in the key will cause
the program t o  look  a t  the
wrong part of the file. From this
key, we will form a "random"
number and we will use this
number to calculate where to
look in the file. The best thing
to use is  the Commodore's
random number generator fo
this purpose b u t  y ou musremember that this you
number has to be calculated to
the same result every time you
wish to call up that record.

The next routine creates a
random number  from a  key
passed to it in kS. If you call this
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routine with the same key it
should always return the same
number. You could of course
write your own algorithm in
here and for some applications
this will be very important. This
particular one scans along the
key and takes the ASCII o f
every character and multiplies
it by it's position in the key and
then adds it into a variable 'a'.
The reason t h a t  w e  mus t
multiply by  the position is so
that a key "ABC" does not give
the same result as "CBA" and
so on. Having done this  we
seed t h e  r andom number
generator w ith  t he  negative
value a n d  t h e n  t a k e  t h e
random o f  that number  and
convert that in to  an integerbetween one and the fi le size
which is  in  s%. The result is
returned in dr.

example of  how to use these
routines. Type them in and try
them and I  w ill then explain
how t h e y  w o r k  a n d  t h e
inv,ortance of the delete flags.

RUN the program, type 'c' for
create and type in the key as
"abd" and any data that you
went to  be the record. Note
that t he  program expects a
retative fi le called "test" to be
set up with a minimum of one
hundred records and a record
length o f  about fi fty  bytes.
When this key "abd" is created,
it :s created at position 42. This
will not be true if you typed the
key in  upper  case or  i f  you
mixed lower and upper case. If
you want t o  avoid problems
with upper and lower case then
change line 2540 to this:

2500 rem hash routine -  given key in 11
2510 rem calculates hash position into dr
2520 a:for i=1tolen(16)
2540 a . -
-
a s c f m
i d S ( K i
) t r i : n
e x t

2560 b=rnd(-a):a=rnd(b)
2580 dr=int(s%4ra)+1:return

We n o w  n e e d  o n e  m o r e
subroutine to make use of this
hashing. This  w i l l  r eturn a
variable 'er ' as to whether we
find a record or  not. Another
variable returned is 'dc' and we
will use this for  deleting and
creating purpos es ; I  w i l l
ex p la in  t h i s  l a t e r  o n .
Remember t h a t  w h e n  w e
create a relative fi le, all of the
records have got chr$(255) in
them and so to find a record we
pass this routine the key and it
creates the hash number and
hen scans the file until it finds
he key or a chrS(255).

•

2540 a=(asc(midS(k$,Wand
127)*I:next

You should be able to type 'a'
for amend followed by a key of
"abd" and amend this record.
You cannot of  course amend
the key as it will move on the
file. Now create a key of "aaa"
and y ou w i l l  fi nd that i t  is
created at 55.So far so good but
now t o  test the problem o f
hashing t o  a n  o c c u p ie d
position. Create a key of "dcr".
This key hashes to 42 which is

2500 rem find key
2505 rem erK1 found ok dr=pos ition
2610 rem er---1 not found dr=pos ition
2620 kyli=kS:gosub2500:rem preserve key & get hash
2640 dc i: r em position of chr$(254) (deletes).
2660 gosub2300:ifk$44thenerreturn:rem found
2680 ifkS=chr$(255)thener=1 :return:rem not found
2700 rem chrS(255) = empty record
2720 ifkS=chrS(254)anddc0thendc=dr
2740 dr=dr-1-1:iicir s%thendr=1
2760 rem hash files are circular -  see notes
2780 go to 2660

Line 2740  needs  a  l i t t l e  occupied by "abd" and so it is
explaining. For our  purposes created at position 43.
we will have a fi le with one
hundred records. I f  a  k ey
ha!hes to record one hundred

E
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then the next position to look
at is record number one. From
this you can see that there is no
actual end to the fi le which is
why it is called a circular file.

Using the routines

Deleting records
We now have a  method o f
'creating and amending records
using k ey s .  Unfor tunately ,
deleting i s  s l igh t ly  m o r e
complicated. T h e  obv ious
thing to do when deleting is to
place a chrS(255) in the deleted
record position. If  we did this

The following program givesan a n d  deleted the key "abd", we

rP adv .
5 f S . " t e s t " : : : : % 1 0 0 : g o s u b
2 2 0 010 p r i n t : p r i n t " c r e a t e ,  a me n d ,  d e l e t e  o r  e n d .  c . a . d  o r e "
20 i n p u t a $ : i f a 6 = " e " t h e n c l o s e
3
: c l o s e
1 5
: e n d

40 a . O v i f a S e " c " t h e n a w l
50 i f a S m " a " t h e n a = 2
60 i f a S " d " t h e n a .
,
3
70 i f a 0 t h e n p r i n t " E r 1 o r " : g
0
t
0 1 0

80 i n p u t " K o y " 0 : 0 : 1 ( 0 . . S $
90 o n a g o s u b 1 0 0 , 2 0 0 , 3 0 0 t 9 0 t
0 1 0100 g o s u b 2 6 0 0 : i f e r . l t h e n 1
4 0120 p r i n t " K e y  a l r e a d y  e x i s t s " : r e t u r n
140 i n p u t " C r e a t e  -  d a t a " ; r c $
160 i c W c y $ : i f d c t h e n d r = d c
180 g o s u b 2 4 0 0 : p r i n t " c r e a t e d  a t " d r : r e t u r n
200 g o s u b 2 6 0 0 : i f e r . 0 t h e n
2 4 0220 p r i n t " K e y  n o t  f o u n d " : r e t u r n
240 p r i n t " a m e n d e d  a t " d r
260 p r i n t " A m e n d  D a t a  " r c 8
270 i n p u t " < C R S R  UP><CRSR R I G H T. 1 1 > " ; r o $
280 g o s u b 2 4 0 r e t u r n
298 r e m
299 r e m
300 o o s u b 2 6 0 0 : a f e r . 0 t h e n
1 4 0320 p r i n t " K e y  n o t  f o u n d " : r s t u r n
340 I c S . c h r $ ( 2 5 4 ) : r c 8 . . . "d e 1 e t e d "
360 g o s u b 2 4 0 0 : r e t u r n
999 c l o s e 3 : c l o s e 1 5 : e n d  L i s t i n g  2

would not be able to call up key
"dcr" because this key would
hash t o  42 which is  now a
chr$(255) a n d  t h e  r ou t ine
would say that that is an empty
record and stop searching. I f
you don ' t  believe this  then
change line 340 to read:

340 k S=c h i$ ( 2  55): rc ii=
"deleted"

Now delete "abd" and try to
amend "dcr". Having done this
change line 340 back to what it
should be. To overcome this
we have a special flag on the
disc. I  hav e chosen t o  use
chrS(254) a s  y o u  a r e  v ery
unlikely to have this as your key
— if you did use it as a valid key,
you would cause havoc with
your data! Us ing the above
example, deleting "abd"  w ill
cause a chr$(254) to be written
to the disc at position 42. The
routine for scanning for a key at
2600 will treat this as any other
key and not  assume end o f
tile. The on ly special handling

in there is the waiable'dc'. This
is set to zero on entry and if the
scan finds a chr$(254) it is set to
that disc position. Note that on
one scan, it only sets 'dc' to the
first chrS(254) found as there
may be others. This flag is then
used in the create part in line
160. T h e  c r e a t e  r o u t i n e
logically says: check the key
does not already exist : if  not
then enter  t he  data :  n o w
create the record at dr which is
the pos ition o f  the chrS(255)
found b y  t h e  scan routine
unless w h i l e  w e  w e r e
scanning we found a chrSi 254)
— if so then create it there at
that position (dc).

Using the above methods
you should have a reasonable
fast access system. As  more
items are put on, the access
time w i l l  s low  b u t  should
remain acceptable until the file
becomes about seventy per
cent full. This will depend on
how g o o d  y o u r  has h ing
algorithm i s  and  a  certain
amount of luck as to whether
the keys used create a good
spread across the file.
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THE GAME LANGUAGE OF THE 80'S!
Now, witriout any knowledge of rnocnine code , you can wnte
fast, smooth. professional. totally original games and market
them without paying royalti es.
Even if you hove already mastered machine code, we believe that
the time and problems saved by writing in White Lightning's
FORTH— based high level language could revolutionise
commercicll games writing for years to come.

IDEAL IDEAL is On Interrupt Driven Exten s e t  of

dible AniMation sub-

La riguage. Once you hove mostere
ittle F O R T H  d  
I D E A C s  
e a s y  
t o  
l e a r n

over 80 commands and just a l
,  y o u  
w i l l  b e  
r e a d y  
t o

produce arcade-quality games even if you don't know machine
code. Up to 255 Sprites. eoch with its own user-defined dimensions
con be moved around the screen (or memo s p u n ,

ry), scrolled ,

reflected enlarged or inverted with arnazing speed and smoothness.
Operations ore possible between screen windows, Sprites and
Sprite windows. Sprites can even stretch across several screens,
so those difficult scrolling landscapes that form the basis of so
many games are easy to achieve. Sinclair's own sound and
graphics commonds such as CIRCLE, DMW and BEEP are fully

n detectio

supported, and there are some unique c o l l i s i o n  facilities.
MULTI-TASKING Because White lightning uses interrup

ts,

you can effectively run two programs at once. This means of
course. that games like Space Invaders and Defender can be
written without complex timing CalcUlatiOns. So while oneE Ii

real machine
code programs which run
indepenaentty ofWhite
Lightning.

•  A multi-taskinggeaimation longuan  A N D
a Sp o n eite Development
program together in
s
y
s
t
e
m
-
p
a
c
k
.
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program smoothly
 t h e  secondscrolls the landscape,  a n i m a t e s

the other characters. This is undoubtedly one of \M
-
iite
Ligli!ning's most powerful features.

though White
rograM
SMARKETING AND PORTABIUTY Al

Lightning uses an .nteger FORTH as its host language, p
con be written in
machine langua a combination of BASIC, FORTH, IDEAL and
What is more, programs written in FORTH/IDEAL will be highly
portoble between the Spectrum and implementations under

ge.

eted games, there's no

When it comes to mdrketing your compl
developmen t for other popUlor micros.

problem either. In fact Oasis themselves will offer to market

SPRITE DESIGN White Lightning, comes complete with a

outstanding software.

separate 20K progrom for developing the Sprites i n  the main

 use r ites from

system. Not only can you use this to design your own Sp
scratch, it also comes complete with 168 pre-defined characters
covering games like Asteroids, Pac-Man, Assault Course,
Defender, Space Invaders, City Bomber, [-Una Lander, Frouer,
Centipede, Donkey Kong and many, many, d e d  i
more.These c h a r a c t e r sare ready to use or can be enhanced. And Spraes con be saved to
tape between editing sessions before being finally l o a n t othe main program.

The High Level
Graphics Development
System for the
SPECTRUM 48K . . . . .

- F l o .  E.
AND COMING SOON!
the power of White
Lightning on the
COMMODORE 64!
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Plea se send me ___ White Lightning System Packs
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f your local dealer doesn s e r v e
't s k  t n i n g ,  Just

send off this coupon for our rapid-despatch i c e .

at 4 .95  each. enclose my cheque/P.O. for
Name:

Software 9a Alexandra Parade, Weston-super-Mare,

Address:

Avon, BS23 1QT Telephone: (0934) 419921_ Every product
carries a lifetime guarantee. All prices include extensive

— - - - - - - -  24 Hour ----- - - - - -manual, VAT and p&p.

41110.11' c e s s  Tele-ordering on (0934) 419921.
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REWRITE THE HIGH   S C O R E  TABLES
So, you've got a Commodore. You've also got enemies. With the Gunshot, you'll have all the opposition

cowering in corners. 8-directional action and an all-in-one moulded stem allows accurate
annihilation and strength to survive those all-night sessions. Dual fire buttons for419

-
Th

fading fingers (and a rapid fire version when they're really coming thick and fast).
And, if you break it (and we know you'll try) our 12-month guarantee will prove
invaluable. Only £8.95. The Gunshot plugs directly into the CBM 64 and Vic 20,

Ask about Vulcan interfaces for the C16 and Plus 4.
See the range of Vulcan joysticks and interfaces at your
local stockist we' l l  see you
on the high score tables. V  u L E A n

ELEETRUITIL5 ILTEI

l ifl  Rr e n t  S t r e e t ,  H e n d o n ,  L o n d o n  N W 4  I B H 1

/Okigtek OeM/Hg



•••

for
st).

).

B H
1

To: Gill Small, TBS, Church Road, Tiptree, Colchester
Essex CO5 OSR

Please send me S K Y L I N E  ATTACK cassette(s) at
E7.95 (Inc VAT and post 8, packing),

SKYLINE ATTACK

( C h e q u e s shouldbemodepayabletoS i g n e d
Tiptree Book Services Limited)

Pilot your craft across 9 of the world's greatest cities.
This is one of the fastest, most flicker-free games
ever written for the Commodore 64.
*  Fabulous animated graphics. *  18 different types of alien.
*  Superfast loading.
*  First program ever to allow you to play

another game while it loads!
,C 7 9 5 S  B N 0 7126 0578 9 C o m m o d o r e  64

Please debit my Visa/Access account number
*delete as aooroonate

Account Number
N a m e _
Address

(Please allow up to 28 days for delivery Sublect to availalooldy.)

SKYLINE ATTACK
, • F  uLhk.
, K A I A l  
•
• -  W  CA_ AISTFP

CENTURY(ommt IOVN

It's easy to complainabout advertisements.
But which ones?

Every week millions of advertisements appear in print, on posters or in the cinema.
Most of them comply with the rules contained in the British Code of Advertising
Practice.

But some of them break the rules and warrant your complaints.
If you're not sure about which ones they are, however, drop us a line and we'll

send you an abridged copy of the Advertising Code. Then, if an advertisement
bothers you, you'll be justified in bothering us.

The Advertising Standards Authority
If an advertisement is wrong,wre here to put it right.
ASA Ltd, Dept 2 Brook House, Torrington Place, London WC lE 7HN



Simon Palmer comes
out of his shell to
look at the Valiant
Turtle and the
language it speaks,
LOGO.

ONE OF THE BIGGEST STEPS
so f a r  i n  e d u c a t i o n a l
computing has to be LOGO. It
is a  language which is  very
powerful yet s imple t o  use.
LOGO is  a  language which
children fi nd easy to grasp, as
so many o f  the fundamental
words w h ic h  ma k e  i t  u p
are similar or the same as the
recognised English definitions,
they are designed to achieve.
For example, if  a child while
using LOGO graphics system
required the TURTLE on the
screen to move forward a set
number of steps, he would not
have to  worry about tormu-
lating the BASIC program but
simply type 'FORWARD' and
then a number of steps. Ease of
use is  a  dis tinc t advantage
when teaching a language.

Now, in the past few years a
valuable extension to  LOGO
has b e e n  dev e loped .  I n
previous years anyone w h o
owned a  TURTLE was either
rich or  had built it. However,
they have become much more
freely available, and at a price
that can be afforded by  the
everyday user. The TURTLE is a
robot which can be controlled
by the computer using LOGO.
It is mainly used in conjunction
with LOGO's  "Tur t le Grap-
hics".

When these 'pets' were first
introduced they were attached
to t h e  c ompu te r  b y  a n
umbilical c or d whic h trans-
mitted the data to the robot.
This was a disadvantage as it
limited the  range o f  move-
ment. The robot was also bulky
and expensive which meant
that most schools, could not
afford to own one.

Volume manufacturing has
since led  t o  a  decrease i n
pr ices . T e c h n o lo g y  h a s
improved ten fold and the size
of the components has halved.

0111111111*
This has lead to some exciting
developments such as ValiantDesign s TURTLE.

Welcome to the World
of LOGO.

LOGO is  and has fo r  quite
a while, been given little or no
acknowledgement o f  i t s
existence in  the U.K. by  the
general public. A few pockets
of ac t iv it y  i n  s c hools  o r
computer clubs and the odd
article have reminded people
of i t s  ex is tence. Perhaps
because i t  doesn't have the
software, games or otherwise,
it has  been unfair ly  ov er -
looked, But the time has come
for people to recognise that it
is not just another language but
that it  is more powerful than
BASIC.

LOGO i s  a  procedural
language. This  means  tha t
when a program is generated,
it i s  s t r u c t u r e d  o u t  o f
procedures. These procedures
are either the primitives of the
language or have been created
to perform a certain function_
When a set of procedures are
used together, they may call on
each other  t o  determine a
result as well as performing
their own independent tasks.

Speak the same
language
In LOGO, the language has
been specifically designed to
br ing b o t h  t h e  En g l is h
Language and the Computer
Language closer together t o
enable u s e  b y  a  greater
spectrum o f  ages. The words

TURNFITLE
111111111111116

used in LOGO are very similar
to t h e  wor ds  t h a t  w o u ld
describe t h e  f unc t ion  i n
English. So in theory, a child or
adult could start using LOGO
almost immediately . LO G O
enables the user to defi ne a
function and then allow him to
use a word to define the task in
question. He can then use the
word every time the program
requires t h i s  tas k  t o
h
e  
p
e
r
f
o
r
m
e
d
.
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The best way to describe
LOGO is as if it were a pyramid.
You h a v e  t h e  pr imit iv es
(LOGO itself) at  the bottom
and on those you build your
structure un t i l  y ou  hav e a
single word at the top which
will p e r f o r m  t h e  w h o l e
program, c alled a  SUPER-
PROCEDURE.

Commodore
Logo
In this  plain, small, no-fr ills
box, Commodore supply you
with the Language (on disk),
the manual which totals well
over 300 pages, a utility  disk
and a damaged disk replace-

ment card. When I  thumbed
through the manual I found it
easy to read and understand,
but i f  I  had been a seven or
eight year old working alone
with LOGO then I would have
had diffi c ult ies .  I  w o u ld ,
therefore, suggest that if  you
are a parent thinking of buying
LOGO f o r  y o u r  s o n  o r
daughter, make sure that you
can get hold of workbooks for
beginners and then use the
manual as a reference instead
of a tutorial.

After saying that, I  mus t
confuse the issue a  lit t le by
adding that there is  a Utility
Disk with some fine examples
of LOGO graphics and other
items c onta ined w i t h  t h e
Language disk  whic h might
help.

Logo Graphics
This i s  t h e  mos t  power ful
section in LOGO. I t  is worth
remembering that a child will
find working with a language
more stimulating if  he or she
can make pretty  patterns or
draw a house or just be very
creative. So it is logical to think

that when this language was
designed w ith  education i n
mind, that it would be heavily
orientated towards graphics.
For example, i f  I  wanted t o
draw a square in LOGO I would
not have to thin kof the various
detils of BASIC, I could simply
type the following:-

Example 1
TO SQUARE
FD 3 0
RT 9 0
FT 3 0
RI 9 0
FD 3 0
RT 9 0
FD 3 0
RT 9 0
END
or
Example 2
TO SQUARE
REPEAT 4(FD 3 0  RT 360/4)
END

Both of the above perform the
same task. One is  simply an
abbreviation of the other.

In Example 1, I  gave the
procedure the name SQUARE.
I then gave the command FD
(forward) 30 and RT (right) 90
four times. This  made t h e
TURTLE move 30 units forward
and turned 90 degrees to the
right four  times. Example 2
does the same, except I  have
used a primitive and a different
way o f  getting the angle by
dividing the total number of
degrees in a circle by the four
sides.

So, after playing with the
standard graphics via LOGO I
decided to move on to higher
things. I  fl icked through my
manual unt il I  came t o  the
Sprites chapter. Within this I
found that the Utilities disk not
only contained examples o f
how the Sprites could be used
but also a  Spr ite Editor  t o
enable the design of  Sprites,
always a tricky problem.

For example, if you wanted
to move a  sprite across the
whole of the screen you would
have t o  set the MSB (Most
Significant B i t ) ,  w h ic h  i s
Location 53264. This would, in
BASIC, enable a sprite to move
on its  Xco-ordinate across to
the r ighthand edge o f  t he
screen w her e  t h e  regis ter
would normally  b e  greater
than 255. Well, on LOGO that is
already taken care of.

What a b o u t  s p r i t e  t o
background and sprite to spritecollision? The detection o f  a
Sprite hitting another Sprite is
again a complex affair? But on
LO G O  t h e r e  a r e  t w o
procedures f o u n d  o n  t h e
Utilities disk which enable the
computer to gain the necessary

data to decide if a collision has
occurred. They are "TB" which
checks f o r  b a c k g r o u n dcollision a n d  " I S? '  w h ic h
checks for  Sprite collision. A
not s o complex problem is
getting an enlarged sprite to
appear. With BASIC you have
two locations 53271 and 53277
which c o n t r o l  ex pans ion.
Whereas o n  LO G O , BIGX,
SMALLX, SMALLY, will suffice
to complete the job.

I was surprised, however,
that the manual does not make
any reference to Multicolour
Sprites. I n  t he  21 pages on
Sprites it dealt with everything
from defi ning to  saving, but
nothing at all on Multicolour
mode. It is also worth pointing
out that most of the control of
Sprites, i.e. the commands, can
only be found on the Utilites
disk so i t  is  worth making a
back-up c opy  jus t  i n  case
something happens.

Sound
When I loaded the first file for
music o n  t h e  Utilit ies  disc
called Mus ic , I  watched i t
define the various procedures
required to gain Sound. I was
expecting more commands to
be defined but unfortunately
only items  such as  Attack ,
Decay, Sustain and Release are
there. I n  a l l  fairness, ev en
though t h e  p r o c e d u r e s
defined for music are very few,
they are the important items
required fo r  complex music
making and obviously, if there
isn't enough there, you can
create a  new procedure by
using t h e  v ar ious  L O G O
machine code primitives.

Machine code
It is  wor th mentioning this
subject as we are in LOGO and
LOGO is supposed to make the
execution of jobs easier. Well,
again some former knowledge
of programming is required if
you are going to benefit from
the v a r i o u s  c o m m a n d s
supplied.

Briefly, they have supplied
on the Utilities disca copy of an
assembler t o  e n a b le  t h e
structuring o f  c ode .  T h e
manual then goes on to explain
how t o  r u n  t h e  L O G O
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assembler and also gives an
example o f  how  t o  change
colours via machine code.

Words, words, words
Words and Lists is the largest
section in the LOGO language
book even though it  covers a
relatively  s ma l l  a r ea  ( 1 7
pr imitives). Wher eas  t h e
graphics section would in most
cases be of a direct input and
result nature, Words and Lists
requires indirect operations.

This set of primitives allows
you to generate data bases all
the w a y  t o  " in t e l l i g e n t "
software. Now I am not going
to get into the argument of
whether computers  c an o r
cannot be intelligent, but with
the aid o f  the primitives the
computer can learn and react
after a  specifi c ac tion has
happened.

Commodore has supplied a
game on the Utilities disc to
illustrate this very point.

Finally
Much more on this fascinating
subject can be found out by
using t he  package and t he
TURTLE together or just LOGO
on its own. It is worth bearing
in mind that even though it is a
teaching language, the subtlety
of a high-level language has
been inc or por ated.  I t ems
which appear within LOGO
but do not appear in BASIC can
also be  found in  the more
powerful languages available
on the open market. So when
the user has learned to work
with c ompute r s  h e  c a n ,
without changing languages,
continue on to higher things.

The Valiant designs
Turtle
The Valiant TURTLE, designed
for use with LOGO, is prepared
for battle and ready to run as
soon as you remove it from the
box. It comes complete with an
infra-red controller, a power
supply/recharger, the various
manuals and paperwork, and
obviously the software.

On your marks
Before starting to connect the
TURTLE I  read through the
manual. The points which are
worth noting here are that the
manual can be read by anyone.
If they are being taught, it's an
aid and if you are teaching it's a
guide t o  e n a b le  s moo th
operations. The manual does
contain a  large selection o f
cartoons i l lu s t r a t ing  t h e
various stages i n  which the
TURTLE can be involved and
these highlight very well, any
problems tha t  m igh t  occur
whilst setting the machine up
or air ing operation. They also
had the foresight to include a
large s ec t ion o n  t r oub le -
shooting a n d  t h e  var ious
remedies to be administered to
any ailing TURTLES.

The one criticism I  must
make is that even though there
is a  high-quality  magaz ine
called PEN-UP inc luded, I
would like to have seen a few
example programs contained
either with the software or the
manual.

Get set
After perusing the paperwork,
I started to set up the hardware.
Firstly, t h e  TURTLE its elf .
Constructed out of very robust

plastic, the green see-through
shell provides a perfect view of
the internal workings which
have been anchored safely to a
cream base. At the front of the
TURTLE t w o  light- emit t ing
diodes give an indication o f
whether the TURTLE is up to
strength b y  maintaining a
constant light or by flashing to
indicate that recharging isn't
far off. On the main board of
the TURTLE ar e  t w o  ex tra
L.E.D's. These tell you whether

the signals are being received
by the TURTLE or whether it is
recharging safely.

The infra-red transmitter
plugs into the User Port on the
CBM 64. T he transmitter is
powered b y  a  transformer
which a ls o  recharges t h e
TURTLE. O nc e  t h e  various
items are plugged in and you
have l o a d e d  t h e  L O G O
package in to  the  computer,
the TURTLE software can be
loaded.

Go!
The Valiant TURTLE software,
when loaded, redefines some
of LOGO's  pr imitives. This
makes writing software, which
will work with the TURTLE, a
little bit difficult as they do not
describe w h a t  h a s  b e e n
changed. Now everything has
been set up, you can check the
accuracy o f  y ou r  TURTLE.
Valiant supply with the TURTLE
one marker pen and also one
screwdriver. When the TURTLE
is ready to work you can adjust
the wheels to enable a greater
degree o f  accuracy whils t
drawing.

The most efficient way is to
get t he  TURTLE t o  draw a
square.
Example
TO SQUARE

REPEAT 4(FD 3 0  R T  360/41
The above procedure in LOGO
should be enough to  enable
accurate adjus tment.  T h e
adjustment is made by turning
the screws which move the
wheels e i t he r  near er  t h e
TURTLE body or further away.

Turtle on the run
The TURTLE when work ing
moves at a steady speed. One
problem I  did come across is
that the  space between the
wheels and the fl oor is  very
small. This  w i l l  lead t o  the
TURTLE catching its elf and
being le f t  high and dry . So
make sure it is used on a level
surface.

The fi n a l  i t e m  t o  b e
connected to the TURTLE was
the marker pen. This is inserted
into a holder which is serviced
by a  small servo-motor. The
two LOGO commands to raise
and lower the pen are PEN UP
and PENDOWN (PU and PD for
short). Make sure that when
you w r i t e  a  procedure t o
incorporate s ome TURTLE
graphics with movement of the
robot you use these commands
otherwise, like I did at first, you
will get more lines than you
bargained for.

From start to finish

I found the TURTLE a pleasure
to use; it is very easy to set up
and even easier t o  operate.
Commands such as  TURTLE
which w i l l  direc t t he  input
from t h e  computer  t o  the
TURTLE or, if the command is
repeated, will stop the signals
are very useful. The operation
of the TURTLE can be speeded
up marginally by  hiding the
computer's sprite version of
the TURTLE. This means there
is less fo r  the computer to
operate.

So, taking all into account
the TURTLE i s  a  valuable
extension t o  t h e  computer
system.
LOGO i s  av a ilab le  f r o m
Commodore and costs £34.95.
TURTLE i s  available fromm
Valiant Design Ltd, 1st Floor,
Para House, 140 Battersea Park
Road, London SW11 4N13. It
costs E199 + VAT.
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Dave Crisp throws some light
upon a couple of the more
popular lightpens on the
market.

A COUPLE OF YEARS ,AGO IT WAS ONLY
possible to see lightpens being used on
the mos t  expensive computers. Be -
tween now and then the lightpen has
been made t o  seem o ld  hat. Special
monitors now give the user the ability to
simply touch the screen with their finger
to mak e a  dec is ion relevant t o  t he
program, but it is going to be a long time
before th is  system i s  available a t  a
reasonable enough price to implement in
the home.

Until then one thing that can take the
place of the keyboard in some respects is a
Ightpen. It is called a lightpen because of
its shape and the fact that it responds to
light emitted from the TV or  monitor
screen. A lead connects the pen to a port
on the computer and it  is linked to the
main program by short subroutines which
are able to detect the pen's position on
the screen. It is able to do this because the
monitor screen is scanned at a particular
rate. When the lightpen is pointed at the
screen and a switch is pressed, the de-
coding software calculates the position of
the pen from the point at which the scan is
detected.

In o lder  pens ambient light  often
made reading the position of the pen a
very hit and miss affair but, with improved
circuitry, it is possible for the pen to react
only to light from the monitor. The main
use for lightpens on home micros seems
to be for drawing and design programs.
Software detects the position of the pen
on the screen and as you move the pen a
line may be drawn or the position of the
pen may be a reference point for the start
of a line, circle or triangle etc. It is also
possible to indicate the part of a drawing
which is to be filled with colour. All these
things could be done with the cursor keys
but in most cases the use of a lightpen
speeds u p  pos itioning and  improves
accuracy.

Another us e f o r  a  lightpen is  i nprograms where a lot of decisions are to
be made. Since I've had the Stack lightpen
i have been able to write a couple of
educational games where my youngest
daughter c a n  c omplete t h e  w h o le
program without us ing the keyboard.
There is no need for  her to be able to
recognise letters or  keys as the options
can b e  displayed o n  the screen in  a
graphic form and the decisions can be
made from this.

It is usually fairly easy to adapt home
written software to work with a lightpen
but it is also easy to go overboard with the
pen. If the user continually has to go from
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again i t  becomes as much a tr ial as a
benefit. I  have not seen much software
available to use with lightpens in a useful
way and, as I am a nurse by trade and
have a couple of patients who have lost
most of the use in their arms, I feel that it
should b e  possible f o r  m e  t o  wr ite

•

software where they are able to use a
computer in  many ways using only the
lightpen, possibly i n  their  mouths  t o
amuse, educate and help them.

Datapen lightpen (price: f25_00)

The Datapen Lightpen is  easy t o  use
and comes with three programs to get you
started. I t  is  plugged in to one o f  the
joystick ports and the lead is long enough
to enable you to  reach all the screen.
Although that sounds obvious I have seen
a lightpen where it was only possible to
reach one side of the screen. The software
with the pen (tape based) can be saved
easily to disc, and the first program simply
tells a  l i t t le  about t he  program and
enables y ou t o  move spr ite graphics
around the screen. It also shows the way
movement of the pen effects the variable
values used in the detection of the pen
point. The other two programs are both
for drawing on screen. The first allows
low-res block graphics in all the colours
on the 64 to be drawn on the screen, the
second allows drawing in high-res mode.
This mode is  s ingle colour  bu t  w ith
practice neat lit t le drawings could be
achieved and then save to tape. In order to
save the disc i t  was first necessary to
slightly adapt the program. My  young
children en joy ed t h e  t w o  gr aphic
programs and soon they became quite
proficient. T h e  manual t h a t  comes

FA A S T I C

with the pen is  o f  a fairly low quality
but it  is packed with useful information
which makes using the lightpen in your
own programs very easy indeed.

Quality of finish
When you use it in your own software the
switch on the pen can be programmed in
such a way as to make the pen inoperative
until the point is at the desired location or
to perform a particular operation when it
is pressed. This  is  a  feature that was
missing on some earlier pens and it made
them difficult to use. The quality of finish
on the pen was not fantastic compared to
the Stack lightoen but it was robust. The
hole at the back of the pen from which the
LED sprouted seemed to have been cut
out with a hammer and chisel and the
moulding of the body was rather spoiled
by a large amount of flash. Small points
these but it  could have been finished a
little better. The LED is there to indicate
that the pen is  receiving some sort of
signal and gives out a reassuring glow
when plugged in.  When the switch is
pressed it  glows brighter and serves toindicate as a  visual reminder that the
position has been calculated. I  enjoyed
using this pen and I am sure that, given the
time, I shall be able to use it to its full
potential. I t  can be made into a useful
item as much at home, in business and
education, as in games.

=
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Stack L i g h t p e n  (Price: 28.00)

Later I  received t h e  Stack Lightpen.
The pen comes in a fairly stout box along
with a manual and tape based software.
With my SX-64 the first thing I had to do
was to get the software onto disc. Fairly
dear instructions are given in the manual
on saving the software t o  disc with a
monitor. However y ou c an r un  in t o
trouble. Most of the software that comes
with the pen can be loaded and saved as
the programs are all BASIC. The better
games and the Paintbox software are in
machine code and is in several parts. As I
said the documentation tells you how to
save this to disc with the aid of a monitor. I
have three monitors and I could not do it
with any of  them as they confl icted in
memory with the software. I eventually
managed to save it onto disc.

Playing the games was not  exactly
mind blowing and had I bought them I
would have been disappointed. However
they are free and you don't look a gifthorse in the mouth!

Clever these Liverpudlians
The accuracy of the lightpen amazed me,
was lucky enough to talk to a young lad
from Stack a few weeks ago at a trade
show and he took  a lo t  o f  trouble to
explain to me why the pen was so accurate
and reliable. Many pens simply read the
position at which the pen is pointed and
plot t h a t  pos it ion.  T h e  Stack  p e n
however, takes sixteen readings, excludes
the four highest and lowest numbers and
then calculates the mean average of the
remaining eight: very clever and very
reliable. The end result of this is that if you
try to draw a straight line freehand then
you usually manage to. No real need to do
that though as it is possible to LOCK the
TRACK of the pen either horizontally or
vertically and draw dead straight lines
with ease. For diagonal straight lines you
simply PLOT a point where you wish your
line to start, move the pen to the point
where you wish your line to end and press
the up arrow key. Bangs a straight line. A
similar method is used to draw squares
and rectangles. Plot one corner, move the
pen to a position where you would like
the opposing corner t o  be, press 'Q r
and there you have it. Circles were not
quite as successful as the other shapes but
a similar method is employed and you end
up with a slightly squashed circle.

Unlike a few

Some machines when used with light
pens and drawing aids do not like you
drawing over the screen edge and often
come up with an error report. The Stack
pen however allows you to draw over the
edge. Of course nothing is drawn on the
screen border, but the line or shape will at
least go u p  t o  the edge. I  d id  fi nd,
however, that when this occurred there
were odd times when y ou would get
wrap-round and the rest of the line would
enter the screen at the opposite edge —
Not a serious problem though.

Finishing touches
The Pain tbox  p r ogr am h a d  s ome
fantastic litt le touches. To my mind the
most impressive was that on one screen
you c ould have a  set o f  diagramatic
designs, and you could 'PICK UP' the
desired design, 'CARRY' i t  onto your
work screen and DROP i t  where you
wanted: excellent for planning etc. You
are provided with electrical component
designs and house part designs on tape
and that saves you having to draw them.
Another extra is the ability to ZOOM into
a small section of your work sheet. Using
this method it is possible to plot pixel by
pixel and also UNPLOT. This made i t
possible t o  do  very precise work  and
turned the lightpen from a plaything to a
fairly serious design tool.

Pictures to hang
With a Commodore printer it was easy to
get a screen dump of any masterpieces
you had created (if you can stand the wait)
and als o us ing t h e  Stack Centronics
interface with another printer.

Ready to improve
Talking to Stack, I  learned one or  two
snippets o f  information. Improvements
are underway and one  o r  tw o  lit t le
niggles I  pointed ou t  appear t o  have
been noted already and acted upon.
the most frustrating of these was the ease
with which it  was possible to lose your
picture. One press of the 'c ' key and all
was gone. I lost work on more than one
occasion a n d  tu r ned  t h e  a i r  b lue .
Apparently work is being done on it.

Grizzle number two is the switch on
the pen. It comprises two bands of metal
— one near the end of the pen and one
near t he  top.  Unless y ou have very
large rubber hands it  is not easy to
put your hand on both contacts at
once ( t o  ac tivate t h e  switch). T his
made use of  the pen by  children very
difficult and I  soon noticed that, very
often, my five year old daughter was using
two hands to do it. Apparently this too has
been noticed by Stack and I believe that
later they will have the two bands closer
together at the end of the pen.

First class
Almost everything about this pen was well
above average. The quality of finish, the
quality of the materials used, the actual
Paintbox software, and so on. Only the
quality of  the games provided and thelittle faults mentioned above scratched
it's highly  polished finish. One thing I
must point out is that it  is not a multi-
Colour paintbox. It is possible to globally
change the colours of  screen, ink , and
border but it is not possible to have more
than one ink or screen colour displayed at
once, although I  d idn ' t  fi nd this  too
great a problem.

Below is a quick list of its commands
so you should be able to see what a well
thought out piece of software it is.

For thos e o f  y o u  w h o  w a n t  a
multicolour paintbox all I am able to say is
'WAIT': Stac k  have some cards still to
play,

MERGE
CIRCLE
QUADRI'.
GET
DROP
CLEAR
FILL
INVERSE
KEYS 8
KEY 9
READ

merge the two screens together
draw a slightly squashed circle

draw square/rectangle
pick up a small area of the page

u s e t o leaveaboveo n desiredspot
clear screen (whether by accident or design)
fi ll an enclosed area with present ink colour

invert screen colours
lock pen's travel horizontally

lock pen's travel vertically
retrieve a picture from tape/disc

WRITE   s a v e  a picture to tape disc
This table does not contain a complete list of commands but it includes the
main points of interest.



This month Bryn
Phillips examines the
creation of User

Defined Graphics on
your VIC 20.

THIS IS THE FOURTH OF A
five part series of BASIC Games
Programming for  the VIC 20.
The series is primarily intended
for newcomers  t o  games
programming. but there might
well, be a few useful tips for
seasoned programmers.

The VIC 20 has a very well
thought out graphics set which
can be used to good effect in
many games. However, if you
want a  s ingle character t o
represent an object such as a
dog, an alien or a spaceship it's
really s tretching t h e  imag-
ination too far to stick to the
standard graphics set. To get a
professional fi nis h t o  y our
game you need to define your
own characters. T h e  s teps
involved i n  c reat ing U s er
Defined Graphics CUDGs) are
outlined below:

1) Make room in the memory
for the graphic set,
2) Calculate the data for  the
UDGs.
3) Pu t  t h e  UDGs in t o  t h e
reserved memory  and direc t
the VIC 20 to use the UDGs.

It sounds a lot of work, but and
in p r a c t i c e  i t ' s  q u i t e
straightforward. A  few POKEs
and D a t a  statements, a n d
you're there — but let's start at
the beginning.

Making Room for the
UDGs
The standard character s et
supplied w it h  the  VIC 20 is
stored in ROM, and it can't be
altered. If you want your own
customised graphic  set y ou
have to put it in RAM. The way
you do this depends on what
expansion you have on board.
This m o n t h  w e  w i l l  b e
considering the UNEXPANDED
VIC 20, and I will go over the
procedure f o r  dealing w i t h
expansion in  the next article.
The memory  m a p  f o r  t h e
unexpanded VIC 20 is shown in
fig la . You can alter the top of
BASIC memory pointer to 7167
as shown in fi g lb.  Switch on
your VIC 20 and enter:

P0KE52,28:POKE56,28:CLR
That's it. You've changed the
memory map. Now enter:

la and lb

VIC GAMES
ROGRAMMING

PRINT FRLt0)

It's gone down to 3069. You've
lost some BASIC, but you've
gained enough space for your
UDGs. In fact you've got room
for 64 — that should beenough
for most games.

Designing the UDGs
Each VIC character is made up
from an 8x8 matrix of pixels. as
illustrated by the rocket in Fig 2_
The rocket is  made up o f  8
rows, each o f  which can be
represented b y  a  b in a r y
number as shown in Fig 213. The
binary number  i s  obtained
simply b y  designating each
pixel which is switched on as 1,
and e a c h  p ix e l  w h ic h  i s
switched of f  as O. The binary
number is then converted into
decimal as shown in Fig 2c.

8192

7680

4096

2a and 2b

The process is simplified by
starting off with a blank grid as
shown in Fig 3, shading in the
required squares, and adding
up the numbers shown at the
top of each column to give the
decimal value of each row.

We're almost there now. All
that is  le f t  is  t o  POKE the
character d a t a  i n t o  t h e
allocated memory locations.

READY. listing 1

1 R EM L I S T I N G  1
2 3
10 PO K E5 2 , 2 8 : PO K E5 6 , 2 8 : C L R
20 F O R L =7432T 07439: R EA D D : PO K EL X: N EXT
30 D A T A 1 6 , 5 6 , 4 0 , 5 6 , 1 0 0 , 1 2 4 , 8 4 , 6 8

SCREEN

RESERVED FOR UDGs

BASIC

fal l&

0

Figure 2r

1
1
1
1
1

Entering the UDG data

Having re-defi ned t h e  VIC
memory, t h e  characters are

2
42
5
+
2
4
+
2
3

2
5
+
2
3

2
5
+
2
4
+
2
3

2
6
+
2
5
+
2
3
+
2
2

2
6
+
2
5
+
2
4
+
2
3
+
2
2

2
6
+
2
4
+
2
2

2
6
+
2
2

8192

7680

7168

4096

0 0 0
 0 0
0 0 0
0 0
0
0
 1 0
0 1
0
0
 1 0
0 1 0
0

= 16
= 56

40
= 56
= 108
= 124
- 84

68

=



P r o g r a m m i n g

a

POKE 36869.255

128 6 4  3 2  1 6
Figure 3

read from 7168 onwards. Each
character is made up of 8 bytes
and, so the fi rst character is
stored at 7168-7175, the second
at 7176-7183, and s o  o n  as
shown in Fig 4:

11
F

aracler

! A1
,
1
1
1
;
u
r
e  
4

Display Code
0
1
2

Memory Location
6168-7175
7176-7183
7184-7191

The start and finish address of
each c har ac ter  i s  eas i ly
calculated us ing the  Display
Code (CD).

Start Addres s  =  7168 +
CD*8
Finish Addres s  =  7168 +
CD*8 + 7

Now to enter our  UDG. Let's
use character number 33, the
"!". The start address is 7432,
and the finish address is 7439.
The data can be POKEd in quite
simply using Listing 1.  Now
enter:

This instructs the VIC 20 to get
its character information from
RAM starting at 7168. What a

E  111 r
-
r E
I
N N
I F  
2

2 :

mess! Al l  the characters have
been converted t o  garbage
apart from the " ! " .  Press this
key and you've got the rocket.
So far so good — only 63 more
characters to go!

Its unlikely  that you w il l
want t o  re-defi ne the entire
character set as you'll probably
want q u i t e  a  f e w  o f  t h e
standard characters i n  y our
game. Fortunately the solution
is quite simple. All the data you
need fo r  these characters is
already in  ROM, and all you
have to do is to copy these into
RAM, a painless operation, and
then just change the ones you
want. Press RUN/STOP and
RESTORE (back to normal) and
enter and RUN Listing 2. Line 20
copies out  the character set,
and l i n e  3 0  modifi es  t h e
character. I f  y o u  w a n t  t o
modify  m o r e  t h a n  o n e
character you just change the
start and finish address in line
30 or, if the characters you want
to change are not consecutive,

-
1
1
1
1
.
1
"
r

P 0 K E 5 2 , 2 0 : P O K E 5 6 , 2 8 : C L R
F 0 R I = 7 1 6 8 T 0 7 6 7 9 : P 0 K E I , P E E K K I 4 - 2 5 6 0 0 ) : N E X T
FO P L = 7 4 3 2 T0 7 4 3 9 : RE A DD: P O K E L , D : NE X T
P C4 E 3 6 8 6 9 , 2 5 5

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

add a d d i t i o n a l  l i n e s  a s
necessary, following the format
of line 30.

Making it Easy
So f a r  t h e  who le  business
seems to be pretty laborious,
particularly calculating t h e
eight bytes required for  each

of the grid, and the byte values
for  t h i s  c h a r a c t e r  a r e
continuously updated on the
right of the grid. If you have a
1520 printer plotter, lines 980-
1310 w i l l  g iv e a  hard copy
reproduction of the character
and the values for  the data
statement. An example of the
output obtained from the 1520

Listing 3
1 R E M  L I S T I N G  3
2
10 P OCIE 52 ,20sP 0KE 7 ,e ,2131CLR
2 0  F O P 1 . 7 1 6 8
.
1 0 7 6 7 9 1 P C C
E I . P E E K
,
1 4
,
2 5 6 0 0 ) I N E X T

30 F0 R E .7 4 4 1 3 T0 7 4 7 9 :R E 0 1 0 0 1 P OK E E ,D IN E T
40 PCWE366169,255
50  D M T M 0 , 0 , 1 , 1 , 7 , 1 5 , 1 5 , 1 5 , 0 . 0 . 1 2 , 2 5 5 , 2 2 5 : 2 4 0 . 2 5 2 . . 2 4 0
6 0  D O T R 6 3 , 1 2 7 , 1 2 7 . 1 2 7 . 1 2 7 , 6 3 , 4 2 . 6 3 , 2 5 2 , 2 5 4 , 2 5 4 . 2 5 4
,
2 5
4
. 2 5 2
,
1
7 0
.
2 5
;

70 P P I N T
.
3 . M N I O
S "

0 0  P R / M T
-
M V 4 1
-character. W r i t i n g  games

should b e  f u n ,  a n d  whils t
working out lots of  binary to
decimal convers ions m i g h t
im p r o v e  y o u r  m e n t a l

is shown in Fig 5. If  you don'
possess one o f  these pr inter
plotters, just miss out this part
of t h e  program —  it 's  n o t
essential,

7
•
E
A
D
Y
.

lis t ing4

1 RE M L P E TI NG  4
2 :
10 RO K E 5 2 , 2 9 : P O K E 5 6 . 2 8 : CL R
2 0  F O R I = 7 1 6 8 T 0 7 6 7 9 : P O K E I , P E E K < I * 2 5 6 0 0 : N E X T
30 F0 RL = 7 4 3 2 T0 7 4 • 5 5 : P E A DD: P O K E L , 0 0 4 E X T
4 0
5 0  REM CHA RA CTE R DA TA
60 :
70  P 0 K E 3 6 8 6 9 , 2 5 5
:121 D A T A 9 6 , 9 6 . , S 0 , 9 6 , 6 4 - 1 6 0 , 1 9 2 , 1 2 8
90  D A T A 4 8 , 4 0 , 3 2 , 1 1 2 1 0 4 , 4 8 , 4 0 , 6 8
100
110 RE M CHARACTER CODES f , " , 4 1
120
130 D A T A S , 3 , 2 , 1 4 , 2 1 , 6 , 9 . 9
140 F O P I = 1 T O S : P E R D C < I : N E X T
150 D A T A 3 3 , 3 4 . 3 5
160 P 1 . 8 1 6 4 : P 2 = 3 8 8 8 4
170 P R I H T " J "
180 FO RX = 1 T0 2 0
190 FO RT= 1 T0 3
2 0 0  P O K E P 1 4 X - 2 2 0 , C < I : P O K E P 2 4 4 4 - 2 2 0 r 0
2 1 0  FO P J =1 T0 1 0 0 : 1 4 E X T
2 2 0  P O K E P 1 4 - X - 2 2 0 , 3 2
2'30 N E : T I , X
2 4 0  O O T0 1 •
7
: 0arithmetic, i t  tends to  knock

your inspiration for six. Besides
that, w h e n  y o u  t r y  y o u r
character out on the screen for
the first time it probably won't
be exactly what you want, and
you're back t o  the drawing-
board! A  far  better  way  o f
designing your UDGs is to do
the job directly on the screen.
The ut ility  program i n  th is
a r t i c le ,  ' ' C H A R A C T E R
DESIGNER", will allow you to
do this,

On RUNning the program
you are presented with a blank
8x8 grid, which you can fi ll in
using the cursor control and
function keys, as directed in
the p r ogr am.  T h e  ac tua l
character is shown to the right

Figure 5

0  126 1 2 9129 1 8 9  1 6 5  1 2 6

219 153

0 1 2 8  1 9 2  2 3 0
/MO 255 2 5 5  6 6  0

56 8 4  2 5 4  1 8 6
170 1 4 6  1 3 0  6 8

i m  6 0  9 0  3 6  2 4
? 3 6  6 6  3 6  3 6

1111) 5 6  1 2 4  2 5 4  1 7 0254 1 2 4  1 4 6  6 8

1E7

= =1



Listing 5

1 RE M L I S T I N G  5
2
10 D I M C M ( 2 , 2 )
2 0  R 0 K E 5 2 , 2 8 ; P O K E 5 6 , 2 8 : C L R
80 F O R 1 7 1 6 8 T 0 7 6 7 9 : P O E I , P E E r ( 1 4 2 5 6 0 0 ) : H E T
4 0  F O R L = 7 4 3 2 T 0 7 4 7 1 : P E A D D : R O F E L , D t N E T L
5 0  P O K E 8 6 9 6 9 , 2 5 5
6 0  D A T A 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6
70  DA TA  0 , 0 , 0 . 1 2 8 , 9 6 , 1 2 8 , 0 , 0
8 0  D A T A 0 . 0 , 0 , 8 , 6 , 8 , 0 , 0
90  D A T A 1 6 , 1 6 , 1 6 , 1 4 4 , 1 1 2 , 1 4 4 , 1 6 , 1 6
100 D A T A 1 6 , 1 6 , 1 6 , 2 4 , 2 2 , 2 4 , 1 6 , 1 6
110 F O P I T O 2
120 F O R Y . 1 T 0 2
130 R E A D C W X , Y )
140 NE X TY , X
150 D A T A 3 4 , 3 5 , 3 6 , 3 7
160 P R I N T " "
170 F O R I . I T 0 2 1
130 P R I N T . !  1  !  !  !  !  !  I  I "
190 N E X T I
2 0 0  P 1 . , 8 1 6 4 ; P 2 = 3 8 8 8 4
2 1 0  F0 RX - . 1 T0 2 1
2 2 0  R F
.
R E E F
P 1 + X
- 2 2 0 )

2 3 0  I = 1 : 1 F R K = 3 3 T N E N I = 2
2 4 0  P O K E P 1 4 - X - 2 2 0 , 0 1 ( I , 1 ) : R 0 K E P 2 4 - X - 2 2 0 , 0
2 5 0  FO RJ = 1 T0 5 0 : NE X TJ
2 6 0  P O K E P 1 4 - X - 2 2 0 , CN( I , 2 )
2 7 0  FO RJ = 1 T0 5 0 : NE X TJ
2 2 0  P O K E R1 4 - X - 2 2 0 , P K
2'90 NE X TX
300 1 6 0 T0 2 1 0

Imaginative
UDGs

use o f

To fi nish of f  this  month, it's
worth think ing about some of
the things we can do with the
1..DGs, apa r t  f r o m  s imp ly

READY.

regarding them as little objects
which we can move around the
screen. There's  enor mous
scope, and if you're not careful
you'll stray into the realms of
computer art  and forget all
about that game you want to
write1

11

IN

READY. Ust ing6

I RE M L I S T I N G  6
2  :
10 P O K E 5 2 , 2 8 : P O K E S 6 , 2 8 : CL F
2 0  F O R I . 7 1 6 8 T 0 7 6 7 9 : P O K E I , P E E K . 1 4 - 2 5 6 0 0
. 1
: N E
,
7

30 FO RL . 7 4 3 2 1 0 7 4 8 9 ; P E A DO s P O K E L , D; NE X TL
4 0  F O K E 8 6 8 6 9 , 2 5 5
5 0  D A T A 2 4 . 6 0 , 9 0 , 3 6 , 9 0 , 9 0 , 3 6 , 1 9 5
6 0  P R I N T
-
7
7 0  F O R I = I T 0 1 0
8 0  P R I N T " M i l l f !  ! ! ! !  I "
9 0  NE X TI
100 FO RT=1 T0 5 0 0 : 1 4 E X TT
110 F O R I I T 0 1 0
120 R 0 K E 7 4 3 8 , 6 6 : P 0 K E 7 4 3 9 , 1 0 2
130 F O R T 1 T 0 5 0 : N E X T T
140 P O K E 7 4 3 8 . 8 6 : P 0 K E 7 4 3 9 , 1 9 5
ISO NE X TI
160 0 0 1 0 1 0 0

You can design some really
good characters by making a
block of several UDGs. Even a
modest 2x2 block  can look
quite realistic. I f  you type in
and RUN Listing 3 you'll get a
tank.

By using several UDGs to
represent an object you can get
reasonable animation. You can
really mak e a  ball look  as
though i t ' s  bounc ing  b y
squashing it as it hits a wall, or
you can make a funny little man
run across t h e  screen. T ry
Listing 4 — you'll see what I
mean. By working really hard
you c a n  s im u la t e  s p r i t e
movement. Enter  and  RUN
Listing 5, and work out how it's
done.

Finally, you can use UDGs
to give you lots of movement
quickly. I f  y o u  a l t e r  t h e

Program Listing

10 REM CHARACTER DESIG NER
2
0  
R
E
M 
B
R
Y
N 
P
H
I
L
L
I
P
S 
1
9
8
4

PO KE36879,29:PRINT "O CIA
40 P R I N T "  AD CHARACT ER D EF I N ER

5 0  P R I N T " PRINT"gM T H I S  P R O G R A M  W I L L  A L L O W  Y O U  T O  D E S I G N
70 P R I N T "  AN D  W I L L  PRO VIDE YO U W I T H  T H E CODE FO R T H E
50 P R I N T - • N  USE T H E CURSOR KEYS F O R  DESIG NING  T H E
90 P R I N T " M  t Z F R I N T  O UT V I A  1 5 2 0 "
100 P O K E 5 2 , 2 8 : P O K E 5 6 , 2 8 : C L R
1 1 0  P O R I  = 7 1 6 S T 0 7 6 7 9  : P O K E  I • PEEK ( 1 4
-
2 5 6 0 0  )  : N E X T
120 F O R C =7384T 07399:R EAD A:PO KEC ,A:N EXT
130 D AT A - 7
. ' 5 5 , 2 5 '
. ,
2 5 5 , 2 5 F
,
,
2 5 5 , 2 5 5
, 2 5 5 , 2 "
.
.
5 . 1 7 0 , 8
5 , 1 7 0 , 8
5 , 1 7 0 , 8
5 , 1 7 0 , 8
5

140 P R I N T " t l a i n  a
15n P R I N T " M  P R E S S  S  T O  ST ART
160 P R I N T " M
170 G ET  A $

configuration of a UDG during
a p r o g r a m  t h e n  EVERY
r e p r e s e n t a t io n  o f  t h a t
c har ac te r  w i l l  c h a n g e
simultaneously. In listing 6,100
aliens w a g g le  t h e i r  le g s
simultaneously. Now that really
could be put to effective use.
Couldn't it?!
Next Time
If you've followed this  series
through you should now have
all the tools at your disposal to
write s tunning and effective
games i n  BASIC o n  t h e
UNEXPANDED VIC 20,

Next mont h  I ' l l  cover
memory expansion, and  g o
through some o f  t he  tech-
niques which can be used to
give a  b i t  o f  polish t o  your
programs.

•

YOUR OWN C H AR AC T ER S"
DATA ST AT EMENT S."

G R I D . "

m l
I  = = = = 1= = = = =  
=  =  
=  
=  
=
I



P r o g r a m m i n g

0
5

0

1

Program Listing

180 I F F 4 ] > " 8 " T H E N 1 7 0
190 P O K E 3 E 8 6 9 , 2 5 5
200 P 1 = 7 7 0 7 : P 2 = 3 8 4 2 7
210 X = 1 : Y = 1
220 PR INT " •  .1110 M r  ID / IPS 111
9
,T S I A T  1 1 1 . 1
1
'  M E C  , "

230 PF INT " 0 1
1
6 1 1 1
1
1 1 1
1
1 6 . 6  
" D
T  
1 0
. 1
1  
M
N
'  
•  
. ' , V
, V , '
, ' • •
• • . "

240 P RI NT" A lE g g rE CF1  =  F I L L  I N "
250 P RI HT " MNI F  =  R U B  O U T "
260 P P I H T " M M F 5  =  CL E A R G R I D "
270 P R I H T " N M F 7  =  P P I H T  O U T "
260 P R I N T " N W F S  =  T E R M I N A T E "
290 G O 5 U B 7 6 0 : P M E 7 8 0 8 , 0 : P O K E 3 8 5 2 8 , 0
300 P P I H T " g e rA T A MP P A P P O P P P P I N U . D . G . "
2.10 n E T A r
320 P O K E R 1 1 4 : + 2 2 * Y 3 2
SOO I F  P i i < D 2 7  THE N3 7 1 0
: 4 0  P O t E P 1 + X + 2 2 * Y . 2 7
350  I F A S = " 0 " T H E N Y = Y - 1
360 I F A S = " N " T H E H Y = Y 4 1
070 I FA . t = " 1 1 1 " THE NX = X -1
380 I F A . t = 1 " T H E N X = : -
.
: + 1
390 I F H 1 =  ' • " T H E H O O S U B 5 6 0 : R E M F l
400 I F A A = " m " T H E H O O S U B 6 6 0 : R E M  F 3
410  I F A = " 1 " T H E N O O S U B 7 6 0 : P E M  F 5
420  I F A S
,
. . " 1 " T H
E N G O S
U B 3 0 0 :
R E M  
F
7

430  T F A I = " M " T H E N P O K E 3 6 8 6 9 , 2 4 0 : F R I N T " O " : E H D : P E M F 8  9 7 0
440  IFX.. .1 :1THENX=1
450  I F X D 8 T H E M . = 8
460  I F Y ( 1 T H F N Y = 1
47111 1 F Y 1 S T H E H Y = 8
4 . 0  R I  = P E E V . P 1 + X + 2 2 * Y )
490  I F F 1 = 2 T H E N 5 2 0
500  P O L E R i + X + 2 2 * Y , 2 8
5 1 0  R O I
,
E R 2 + X
+ 2 2 + Y
. 2

5 2 0  0 0 8 U E 8 6 0 : 0 0 T 0 3 1 0
5 3 0  :
540  R E M F I L L  I N
550  :
560 P O I
,
E P 1 + X
+ 2 2 4 E
Y 2 7

n r o  P O K E F 2 + X + 2 2 4 . Y . 0
580  M L = 7 1 6 7 + Y
590  B X = 2 I ( 8 - : . : )
600  V L = P E E K . M L ) O R B X
6 1 0  P I X E M L , V L
620  RE T URN
630  :
E40 R E M P U B  O U T
E50

P O K E R 1 + X + 2 2 * Y , 2 8
570  P O V E F 2 + X + 2 2 * Y , 2
680  M L = 7 1 6 7 4 Y
6 9 0  B : = 2 T
.
8 - X )
700 V L = P E E K < M L ) - F E E K . M L J A N D E
710 P O K E ML , V L
720 RE T URN
720
740 F E M  C L E A R  O F I D
750
760 F O R Y = I T O 8
771T1 FO R:  - 1 T 0 3

7 8 0  R0 K E R1 +X -1 -2 2 *Y , 3 2
7 9 0  R O K E 7 1 6 7 4 4 . 0
8 0 0  N E X T X , Y
S10 X = 1 : Y = I
8 2 0  RE TURN
8 8 0  :
8 4 0  RE M D I S P L A Y  DA T A
•50

8 6 0  P R I N T ' "
8 7 0  F O R I . 7 1 6 8 T 0 7 1 5
8 8 0  C S = S T R S P E E K (1 ) : . .
8 9 0  C . L E N < C S )
900  I FC= 4 THE NRRI NTC3 -
 910 IFO=3 THE1 -4 PRINT"  " C S
920  I F C = 2 T H E N R P I N T "  " C S
9 8 0  N E X T I
9 4 0  RE TURN
9 5 0
9 6 0  RE M S E T  P R I N T E R

9 8 0  O P E H I , E , 1 : O R E N 4 . 6
9 9 0  P P I N T # 1 , " M " . 0 . - 5 0
1000  P R I N T # 4
1010 P R I N T # 1 , " M " , 0 , - 2 0 0 -

P R I N T 0 1 , " M " . 0 , 0
1020  :
1 0 3 0  RE M DRAW CHHFAC1 ER
10413
1050  FO P X = 1 T0 8 : F0 RY = 1 TO 8
1050  P E --P E E I I P 1 + : + 2 7 4 E Y )
1070 I F F K = 3 2 T H E N 1 1 , 0
t 0 8 0
1090  P R I N T # 1 . " I "
1 1 0 0  FO FA = 0 T0 5
1110  P R I N T 0 1 , " R " . A
r
0
1120  P F I N T 5 5 1 . " J " , A . 5
1130 HE X TA
1140  FORA=OTO5
1150 P F I N 1 # 1 , " R " , 0 , A
1160 P R I N T # 1 . " J " 5 . A
1170 H E  T A
1180 H E X T Y , X
1190 F O R I = 1 7 0 4
1200 J = 7 1 6 7 + I
1210 F R I N T # 1 . " M " - I + 8 0 , - 1 5
1220  P R I H T # 4 . F E E K t - . 0 . :
1 : 3 0  HE :  T I
1240  F O R I = 5 T O 8
1250  J = 7 1 E 7 + I
1260  P P 1 N T # 1 . " M " , .  I - 4  . 4 8 0 , - 4 0
1270  P F I N T * 4 , P E E K ( i ) ;
1280  H E X I I
1290  rL O S E 1 : CL O S E 4
177:00 X = 1 : y . 1
1:310 RE TURN



1

90 IFTTORTHENARINT"**** LINE COUNT ERROR * * * * " :Fml
100 IFFOTHENARINT"ALL DATA OK. PROG ="Pl"TO"P
1000 DATA 4 9 1 5 2
1010 DATA A52/185601952C8561, 876 1170 DATA 00E8C813160CDO1C3) 1106
1020 DATA A000141608562C8B1. 1041 1180 DATA FOF7E001F04138662 1259
1030 DATA 6085630562D0034C, 718 1190 DATA A9008563A562C90A, 873
1040 DATA 9FC1A9008D04C48D, 1003 1200 DATA 900838E90%562E6. 914
1050 DATA 00C3A003A9208D03, 703 1210 DATA 634C94C0RE04C4RD, 1062
1060 DATA C3C813160D0034C77, 1074 1220 DATA 03O39D04C3R9209D, 912
1070 DATA C1C922D02BA9014D) 894 1230 DATA 05C319563D005A920, 878
1080 DATA 00C38D00C34C24C0, 835 1240 DATA 4CBDC009309D06C31 872
1090 DATA AE00C3F0DF297FC9, 1201 1250 DATA A56209309D0703A9, 848
1100 DATA 20B0D9B1608D01C3. 1035 1260 DATA 2A8D03C318AD04C4J 778
1110 DATA 8CO2C3AD04C4D024, 954 1270 DATA 69048D04C4888CO2) 728
1120 DATA A9088D0408D05C3, 858 1280 DATA C3A000/3913C2D003, 964
1130 DATA 800238/4160E9018D, 866 1290 DATA 4CEFOOCDO1C3F007, 1155
1140 DATA 06C3C8B160E9008D, 1048 1300 DATA C8C8O8C84CDBOOAD, 1460
1150 DATA 07C3A98F8D08C3A9, 1027 1310 DATA 04C4O949D046AE04) 930
1160 DATA 058D04C4ACO2O3A2, 877 1320 DATA C4AD03C39D04C3A9) 1092

1

Owen Manderfield
shows you how to
clarify control
characters by inserting
'REM' lines into BASIC

programs.

HAVE Y O U  EVEN T RIED
typing i n  listings o f  BASIC
programs f o r  y o u r  C o m -
modore 64 involving long lines
or cursor controls and colour
commands? I f  so, you will
probably know that decipher-
ing t h e  g raph ic symbols
representing these controls
can be very difficult. This is a
real problem for programmers
producing programs f o r
publication in magazines such
as this one, as the program will
have to be typed in  from a
printed listing. O n e way o f
overcoming this problem is to
document your programs with
'REM' statements, explaining
the control characters used.

Here is a simple machine
code routine Which inserts
'REM' lines i n  an y  BASIC
program h e l d  i n  memory
immediately before every line
that contains the line:

1020 PRINTISHELLO":?

Then a  line 1019 is inserted
showing that a  'cursor right'
and a 'cursor down' character
are to be printed

1019 REM CUD-CUR
1020 PRINTIMIELLO":?

The dash between the twc
commands shows that  t h e
control characters are next to
each o t h er .  I f  t h ey  a r e
separated, then a  space is
printed, e_g_:

1019 REM CUR-CUD-RED

'THERE M O W S

This means that 'HELLO' is
printed in red, 'THERE' in black
and 'YOU' in reversed green.
Function keys can also b e

80 s hown:

1039 REM Fl  F 2
1060 IFRWIFORRital l t

10 R EA D A P1 A TTOLN 1 0 0 0 Fm 0
20 CS=0:LN1PLN-1.10:PRINT"READING"LN"1"
 30 PEADALA:IFAWEND"THEN90

. I -
40 FORImITOLEN<AESTEP2:H=ASC(MIDCALI))-48:IFH>9THENH.gH-7
50 L=ASC(MIDVASI4.1))-48:IFL>9THENOL7
60 N:APIA-1.1NeH*16+L:CS=CS-1-N:POKEP1
70 NEXT:IFCSORTHENARINT"**** ERROR IN  LINE"LN"****":F=1
80 TT=TT-0.A:00T020



Repeated us e  o f  th e  same I f  t h e  re a  re t o o  m a n y  the n  a second line is inserted, O th e r  control characters found
in BASIC tex t a re  shown as
'CT?' where  '?' is  the  ASCII
equivalent of the control code.
For example, sending 7  l ine
feeds (CO NTRO L T )  t o  a
printer would be shown as:

ASCII ABREV, FUNCTION ASCII A RBREV. FUNCTION
17 CRD GRSR DO WN 29 CRR CRSR RIGHT
145 CRU CRSR UP 157 CRL CRSR LEFT144 RIK BLACK 5 WHT WHITE
28 RED RED 159 CYN CYAN
156 PUR PURPLE 30 GRN GREEN
31 BLU BLUE 158 YEL YELLOW18 R VS REVERSE ON 146 OFF REVERSE OFF
129 ORN ORANGE 149 BWN BROWN
150 IRD LIGHT RED 151 GR1 GREY 1
152 GR2 GREY 2 153 LGN LIGHT GREEN
154 IBL LIGHT BLUE 155 GR3 GREY 3
14 TXT TEXT MODE 142 GRF GRAPHICS MODE19 HO M CRSR HOME 20 DEL DELETE
147 CLR CLEAR SCREEN 148 INS INSERT
133 El FUNCTION KEY 1 137 F2 FUNCTION KEY 2134 F3 FUNCTION KEY 3 138 F4 FUNCTION KEY 4
135 F5 FUNCTION KEY 5 139 F6 FUNCTION KEY 6136 F7 FUNCTION KEY 7 140 F8 FUNCTION KEY 8

1330 DATA 009D05C3AD04C39D, 886 1610 DATA 38A564E9018564A5, 953
1340 DATA 06C3ADO5C39D07C3, 933 1620 DATA 65E9008565C561D0, 1070
1350 DATA ADO6C39D08C3AD07, 914 1630 DATA 04A564C560B0D880, 1114
1360 DATA C39D09C3AD08C39D, 1089 1640 DATA 0013904C39160C8CC, 1029
1370 DATA 08C318AD04C46907, 714 1650 DATA 04C490F518A5606D, 983
1380 DATA 8D04C438AD06C3E9, 1004 1660 DATA 04C4856085616900, 796
1390 DATA 018D06C3ADO7C3E9, 951 1670 DATA 856160114352441D, 589
1400 DATA 008D07C3ADO3C3AE, 888 1680 DATA 435252914352559D, 767
1410 DATA 04C49D04C3B914C2, 953 1690 DATA 43524C90424C4305, 591
1420 DATA 9D05C3B915C29D06, 920 1700 DATA 574854105245449F, 649
1430 DATA C3B916C29D07C3C9, 1156 1710 DATA 43594E9C5055521E, 667
1440 DATA 3FD008AD01C30940, 721 1720 DATA 47524E1F424C559E, 647
1450 DATA 9D07C318AD04C469, 861 1730 DATA 59454C1252565392, 649
1460 DATA 048D04C4A92D8D03, 703 1740 DATA 4F4646814F524E95, 736
1470 DATA C3FICO2C34C29COAE, 1047 1750 DATA 42574E964C524497, 758
1480 DATA 04C4F00CE88E04C4, 1026 1760 DATA 4752319847523299, 710
1490 DATA R9809D03C320B7C1' 932 1770 DATA 4C474E9A4C424C9B, 752
1500 DATA P004C8B160DOFBC8J 1296 1780 DATA 4752330E5458548E, 616
1510 DATA 981865608560A900, 771 1790 DATA 47524613484F4D14, 490
1520 DATA 656185614C08CO20, 736 M O  DATA 44454C93434C5294, 733
1530 DATA 3386852D852F8531, 788 1810 DATA 4 9

4
E 5 3 8 5 4 6
3 1 2 0 8 9 ,

655
1540 DATA 852E85308532A537, 795 1820 DATA 463220864633208A, 577
1550 DATA 8533A538853460A5, 851 1830 DATA 463420874635208B, 583
1560 DATA 2D8564186D04C485, 744 1840 DATA 4636208846372080, 589
1570 DATA 66852E952E856569, 830 1850 DATA 4638200043543F• 3 7 2
1580 DATA 008567852EA000B1, 752 1860 DATA END, 74057
1590 DATA 649166388566E901, 904
1600 DATA 8566A567E9008567, 972 READY,AD

control character gives a  line characters to fi t on one  line, l i k e  so:
showing t h e  n u m b e r  o f
characters used. For example,
29 cursor rights followed by
graphics mode (CONTROL N)
is shown by:

2039 REM 29*CUR PO'
2040 ?" POSPHOPIPPINI
411MMINNOINGWERTYWOPJ

2058 REM CLR
- 
3 * C U D
-  
1 0 * C
U R -
B L K  
W
H
T

RED CYN PUR ORN BLU YEL ORN
2059 REM BWN RED CYN ORN BLU
2060 PRINT":71011011101PRIONNIMILINAT

CNIALMOUORIEO!HIM!.

3039 REM 7 * C TJ
3040 PR M O M
The three letter abbreviations
used are:
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,......1 The listing shows a basic loader
program w hi c h re a ds  h e x -
adecimal s ta te me nts  ( w i t h
checksums) a n d  POKEs t h e
program into safe memory at
$C000 or 49152. I f any error is
found i n  the  data the n i t  is
reported along with the  line
number in which it occurred.

Please note: save the loader
program b e fo r e  tr y i ng  t o
execute t h e  machine  c ode
routine. I f you wish to save the
machine code program the n
type:
POKE43,0:POKE44,192:POKE
45,0:P0KE46,195:P0KE55,0:
POKE56,208:C
SAVE"NAME",1
SYS 74738 •
To re-load the routine, type:
I OAD"NAME",1,1
NEW
To execute the  routine, first
load o r  ty pe  i n  your BASIC
program then type 'SYS 49152'
or 'SYS 12*4096' and wait a few
moments (depending on  the
length of your program). When
'READY' appears, y o u  c a n
RUN. re-SAVE or LIST your new
program. If the BASIC text has a
line 2 0  conta ining c ontrol
characters but also has a line 19,
then another line 19 is inserted;
the operation of the program is
unaffected.



David Crisp examines r
Practicalc, Practifile and U M
Inventory 64, three pieces of
business software from the
Computer S o f t w a r e . . . 0 o
Association for your
Commodore 64.

COMPUTER SOFTWARE ASSOCIATION
has been advertising these for  quite a
while now but this is the first opportunity I
have had to try them. My  first intention
was to  compare each program with a
similar product from another company
but later I  decided to  treat them as a
complete but non-integrated package. I
have been us ing a  spreadsheet a  lo t
recently and so Practicalc was the one I
dealt with first.

The packing leaves a lot to be desired.
It is a flimsy box which suffers greatly in
the post. This type of packing seems to be
the type with all of the programs from
C.S.A. Even when stored under normal
circumstances at home the box is easily
crushed and soon becomes more than
useless. T h e  m a n u a l  w a s  q u i t e
comprehensive and i t ' s  small s ize is
misleading. It is clearly set out and packed
with information laid out in a clear way
with a good tutorial approach. If you have
not used a spreadsheet before then this
would soon get you going. Lacking in this
manual, as in most manuals that arrive
with spreadsheets, is anything that would
point out the potential of a spreadsheet.

For the novice it is difficult to imagine
it as anything other than an elaborate
calculator which can do things such as
cash flow projections and analysis. When
you start to plumb the depths, however, it
is possible t o  suddenly discover how
versatile the sheet can be. To date I have
found no  manual which stimulates the
imagination. I have an unusual invoicing
application o n  m y  spreadsheet which
allows the to  easily raise invoices and
statements for account customers. I can
see at  a  glance each account and its
present pos it ion.  Some c rafty  p r in t
routines g iv e  t h e  appearance o f  a
standard invoic ing program. This is  a
function I  worked out for myself while
trying t o  jus tify  owning a  power ful
spreadsheet. Enough rambling and back
to Practicalc

Display
Pracucalc seems to load very quickly and
once loaded you are asked how many
columns and how many rows you would
like. The default values are 40r4r25c. For
my own use this is not really big enough
but for  many small users i t  would be
enough. After choosing the size of your
sheet the top left corner of the sheet is

displayed. I cannot really say the display
pleased me as it looked a little bare. The
columns were displayed well enough but
the rows were not marked out at all, and I
had some difficulty placing the cursor on
the desired row. At the top of the screen
where I  h a v e  lea r ned  t o  ex pec t
information such as cells remaining and
memory available ther e was nothing
except the current row/column and the
word 'PRACTICALC'.

The information there though was
clear on both the 5" colour screen of an
SX-64 and a 14" green screen monitor;
some programs while look ing O.K. on
one a re  o f ten  a lmost invisib le  o n  th e
other.

Standard practice
As would be expected on a sheet, full
mathematical functions are available for
use such as LOG, EXP, ABS, SQR etc, plus a
few extra ones such as AVG (for finding
the mean  average f o r  a  r ange o f
numbers), MAX AND MIN (for fi nding
maximum and minimum values over a
range) and COU (for finding the number
of entries i n  a  range). This is  only  a
selection o f  the possibilities which are
available. O n c e  y o u  h a v e  b e e n
introduced to a few of the functions you
are led into a tutorial to show the possible
use of the sheet.

Overshoot
I am a great believer in working through a
manual and this one was no exception. I
entered up the information as instructed
and soon felt I was 'alien zapping'. The
repeat rate on the cursor keys was far too
fast and trying to home in on a box was as
hard as getting the last alien on an invader
game. It was at this point I stopped for
coffee. A series of short stabs at the key
soon enabled me to get around the sheet.
The column numbers on Practicalc are at
the bottom of the screen and on all the
other sheets I have used they are to be
found at the top. It took some time to get
used t o  this  but  with practice I  soon
mastered it. Pressing function keys soon
enabled me to bring up the option menu.
This is fortunately fairly standard and as
with mos t sheets a  s ingle k ey  press
enabled m e  t o  c lear, resize, delete
(column/row), format etc .  A s  usual,
commands could refer to the individual
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cell, row, column, or  to the sheet as a
whole. It is possible to set the display up to
show integers only, text, numerics to two
decimal places and so on. To enable you
to enter formulae faster there is  the
replicate function. This allows y ou t o
repeat a cell's formula across the sheet or
down according to the range you specify.
It would appear to be a vital function but
one w h ic h  i s  n o t  pres ent o n  a l l
spreadsheets.

Pictures
A nice extra with this sheet is the ability to
display sets of  figures graphically. As
spreadsheets tend to contain a  largeamount of numeric data it is nice to be
able to display a whole row or column as a
bar chart in order to get an overall picture.
To chart a set of numbers with Practicalc
was very easy indeed and quick. You have
the choice of displaying in low or hi-res
graphics which means a bar of asterisks in
low-res or a bar of solid squares for hi-res:
simple but it does the job.

Printout
It is possible to obtain hardcopy from the
unit using either a Commodore printer or
the bu i l t  i n  software interface. T he
interface is mentioned in the manual but
there is  n o  specification. I f  t he
specification was  there i t  should b e
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custom built cable. I could get some of my
leads to work and not others, so all I can
suggest is to try before you buy.

Practicalc conclusion
I can't quite make up my mind on this
one. It is definitely not a bad spreadsheet
but on the other hand it is not brilliant. If
you are a first time user and were learning -
to use one I  think you would take to it
quite easily. However, for someone who
is used to a spreadsheet I think they may
have a few difficulties in getting used to
some of the odd quirks, such as column
identifiers being at  the bottom. I  am
suffering from a  severe bout  o f
indecision. The best thing would be to
have a look at it and decide once you have
seen i t .  I  w ou ld  p u t  i t  somewhere
between Busicalc and Richard Shepherd's
Autocalc.

Inventory 64
From t h e  s ame c ompany  c o me s
INVENTORY 64. My  comments about
packaging are the same as with Practicalc.
The manual is  considerably smaller but
the program is  considerably simpler as
well. It is an inventory control system in
the words of C.S.A. and is straightforwardto use even without the manual. It is menu
driven and getting used to it only takes a
short while. It is what I call a preformatted
database and so is inflexible but that is all
some users will want_

Capacity
You are able to hold approximately 650
items per disc but there is no reason why

more than one disc could not be used. I
will deal with the program in the order in
which it is discussed in the manual. After
loading, the first thing that is required is
that you insert the data disc, Relative filing
has been employed in this program and so
the setting up of your first disc will take
some t im e  although, onc e  i n  us e,
searching for specific records is fast.

The first menu to appear on screen
gives you the option to exit, zero sales to
date, maintain or  produce reports.
Choosing option one (maintain) gives you
the oppor tunity  t o  manipulate t h e
records. When entering stock for the first
time you will come across the first restric-
tion. It is necessary to allocate the stock
item a number between 1 and 650; this
cannot be prefixed or suffixed with a letter
or anything else and so a stock identifier
will be a meaningless number. This is lazi-
ness from a programming point of view. It
is possible to use a hashing alogrithm to
produce the record number and also to
find it  again and the algorithm can be a
simple formula. Any  program I  have
written us ing relative fi les  has  been
written using a hashing algorithm and so
identifiers can b e  precise o r  a t  least
meaningful. Another problem caused by
the lack of the algorithm is that you are
unable t o  use the numbers from 337
through to 358. This again is indicative of
lazy programming, but could be put right
in later versions.

Standard options
All the functions you would expect of a
simple stock control program are there.
You c an produce a  re-order lis t, o n
predetermined levels, a price list of all
stock held; a stock list for reference etc.
As I said before, it is a simple program and
on the whole performs well. A nice touch
is be ing  ab le t o  enter  t h e  u n i t  o f
measurement so it is possible to indicate
whether something is stocked by size,
weight, quantity, and so on. On this one it
is possible to zero all sales to date, an
important feature which has been missed
on a  c ouple o f  other  stock control
packages I have looked at.

Printer compatability
This program is written in BASIC. For a
program of this type, BASIC is perfectly
adequate. The other  advantage is  that
because machine code routines are not
stashed away in corners of your RAM any
printer interface y ou  may  have w i l l
probably work. My interface software sits
at C000 (hex) and so worked OK. Printouts
were simple and clean with everything
clearly marked, Total parts in stock and
total stock value was clearly marked and
everything relevant was printed_

Inventory 64 conclusion
A simple program which worked well in
what it covers. It is lacking in a few things,
e.g. the use of stock numbers and it was
not poss ible t o  per form any  batc h
operations so if the VAT rate changed and
your pr ice inc luded VAT i t  would be
necessary to change each record. It is a
stand alone system and so you must assess
whether it will save a lot of time. I feel that
it lacked a  daily  sales pr intout which
would have made it useful in applications
where a storeman could use it for issuing
parts within the factory etc. With the
addition of these things I feel it would be a
very useful program. I f  y ou were t o
consider buying it then I recommend that
you write down the information you
would want from an inventory control
package and then see if this program
provides what you need. All in all it's not
bad for the price.

Practifile
•

From t h e  adv er t is ing in fo r mat ion
Practifile was the package I  was most
looking forward to using. I am a fan of
database management systems and  I
spend a  l o t  o f  t i m e  w r i t ing  o d d
applications on them. They tend to be
extremely versatile and can usually be
used in a simple BASIC menu driven form
or alternatively programmed to perform
many operations automatically.

As t h e  manual i s  fair ly  th ic k  i t
represented a couple of hours bedtime
reading before actually loading. I would
not recommend reading t he  manual
straight t h r o u g h  un les s  y o u  a r e
conversant with this type of program as
they can be heavy going and you may end
up quite lost, but as so many database
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management programs are similar I tend
to read through the manual first in order
to see if  there are any extra tit-bits that
have not been present on other systems.

The pac k ing  a n d  t h e  manua l,
unfortunately, are much the same as with
the o ther  t w o  programs. T he  o n ly
difference seems to be the thickness and
the number o f  errors. My  copy came
with a six page addendum, not to correct
mistakes but  t o  c lear up  parts o f  the
manual and to explain possibilities not
explained fully in the manual. Most of the
pages a r e  c o n c e r n e d  w i t h  t h e
tranportation o f  fi les  and data f r om
Practicalc into Practifi le and vice-versa.
This indicates tha t  s ome degree o f
integration is possible between the two
programs and other sequential files. Full
marks for explaining it so well, but could it
not have been concluded in the manual as
loose pages are so easily lost.

In use

This is  only  a  review and no t  a  fu l l
length depth t r ia l I  w i l l  on ly  po in t
out the main features of this package. If
you would like to fi nd out more about
what these packages are capable of and
how they can be used then it  may be
worth reading a couple of the many good
books which are available on database
management systems.

After loading, the first thing I noticed
was the constant need to change discs.
From reading the manual I realised there
would be a need to change discs but did
not fully  appreciate just -
h o w  o f t e n  
t h e

need would arise.
As a  s imple test I  dec ided t o  set

up a  fair ly  bas ic  fi le  whic h w ou ld
enable me to store my ever increasing
stock o f  software. I  wanted s ome
degree o f  mathematical calculation
regarding total values etc and the ability
to search according t o  program type.
Practifile does all this  as I  expected i t
would but to be honest the way it did it
was dismal. The screen displays and
prompts were tatty and simply seemed to
scroll up as you went further through the
format routines. I found myself having to
draw what I wanted on paper and then
translate this into a form that Practifile
could understand. I seemed to be relying
a lot on memory regarding what I  had
already put in and if I had made a mistake
it required going through each fi eld
defined and confirming that each one was
alright.

Menus were comprehensive but their
layout was basic to  say the least and
throughout using it I constantly had the
feeling that I was testing a program to see
if it was functioning OK before sending it
back t o  b e  t idied u p  and presented
properly. Unfinished is probably the best
way of describing my feelings about this
program.

Plenty of space
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miserly use o f  filespace. I t 's  capacityseemed endless  w i t h  a n  advertised
number o f  3800 fi les  p e r  r ec or d.
Obviously a  record has  t o  b e  o f  a
reasonable size in order for  that many

records to  be  stored but  by  anyone's
standards some impressive crunching has
been employed.

You have a choice of fi ling methods
(sequential or relative) and depending on
the type of fi le you desire the speed of
operation w i l l  change: a  nic e feature
which c ould b e  employed o n  other
databases. Relative files are fast but if the
records you have are small enough to fit
into RAM then obviously searching and
sorting etc are much faster. Despite my
criticisms, its design features such as this
are impressive. That is one of those small
things that make a complete read of the
manual worthwhile.

It is possible to generate virtually any
type of report from your records and this
is fairly easy to do.

Printing
There i s  a  sec tion concerned w i t h
customising Prac tifi le wh ic h resaves
certain information back to the program
disc; these parameters are used each time
you use PRACTIFILE. I t  covers screen
paper and ink  colours, whether you are
using two single drives or dual drives etc.
and the type of printer you are using. As
before, I found that some interfaces would
work and others would not and so I am
afraid I can only (once again) suggest that
you try before you buy.

Another feature o f  Practifi le is  the
facility for using a cassette. I could not try

this as I use an SX-64 but, for long term
archival storage of sequential data, tape is
ideal as i t  is  fairly safe and very, very
cheap. Again this is one of  those little
things that are changing my opinion of
Practifile.

Yet another o f  those important but
often neglected little things is the ability
to batch fi le. If  you are entering a lot of
data even random fi ling seems to take a
long time and you are soon conscious of
the delay between finishing an entry and
being able to  start another one. Once
again, Practifi le saves the day. I f  batch
entry is chosen, the data that you type in is
temporarily stored in RAM and, at the end
of entry, it is organised and stored into a
random fi le. I t  is  surprising jus t how
much time this can save.

Practifile conclusion
I am still a little numbed at the number of
times I needed to change discs and totally
anaesthetised b y  t h e  'grotty ' screen
display bu t ,  before a l l  y ou  Practifi le
devotees have me hanged, drawn and
quartered, may I  add that I  think  this
program is very good: the things I havecovered in 'bits and bobs' make all the
difference. Although I  w ill continue to
feel that this program could be greatly
improved, i t  is , without any doubt, a
workhorse. I  grew t o  like i t  and will
continue to use it for some applications.

I =  =  C
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inc lus iv e
NO INTERFACE REQUIRED

Discover the exciting world of creating your own
graphics on screen.

The Trojan Light Pen will draw boxes, circles, lines,
freehand pictures, save and load pictures with full erase
facility.

All in Hi-Res screen in any of 4 colours for the Dragon/
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the Commodore 64•
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SPECTRUM 48ICCOMMODORE 64
El 7,25

DRAGON/TANDY
El 1.50
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166, DerliNyn, Dunvant, Swansea SA2 7PF
Tel: (0792) 205491.
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AN) I T  EVEN ACCEPTS BASIC EXTENSIONS
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Ripper!
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well-known mystery. £12.95
London Blitz
Re-live the events of World War
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to survive. £7.95
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OTHER GREAT MIN D  GAMES:
Starring The Overlords
of the Universe
The candidate (you)
have to get to the
Chamber of Creation_
It's a laugh a akinutf.
since it's V ie fl i t in t

ars away on-the most
rible planet in the

and your
ip doesn't work

either!

A full fe v e n t u r e
starring well known
nasty aliens the Zarps.
Can you play the hero
and stop their plans to
blow up the earth.

For ma IS Order, write
Mo d  Games, Argus Pre

tarr ing The Zurgs
After  a desperate space
battle only one fleet of
heroes remain to
prevent the invasion of
earth. The future of
humanity  lies with you!
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THE WORD 'DATA' IS MUCH
overworked. I n  gene r a l ,
anything which has meaning to
the computer could be defined
as data. However, as far as the
prac tical p r o g r a m m e r  i s
concerned, i t  i s  bet ter  t o
consider data as the additional
information r equir ed b y  a
program. A program, after all,is lit t le  mor e than a  set o f
instructions fo r  manipulating
data so it is almost self evident
that, in most cases, it should be
supplied f r o m  outs ide. F or

example, a  program whic h
added the numbers 34, 568, 243
and 123.45 t oge the r  a n d
printed out the result may be of
slight interest dur ing the first
run but subsequent runs would
provide n o  fur ther  inform-
ation. On the other hand, if the
numbers were supplied from
outside, s o  that  subsequent
runs a c t e d  o n  d i f f e r e n t
numbers, the program would,
in spite of  its simplicity, have
some justifi cation f o r  being
written. As a further example, it
would be a pathetic waste of
time t o  wr ite a program for
calculating t h e  number  o f
factors in 456. Far better if the
program could find the factors
of any number supplied from
outside during a run_ Now we
have d e fi n e d  d a t a  a s

E 8_

information r equir ed b y  a
B pr ogr am,  it is important to be

aware of the different ways in
which it  can be supplied. We
can use the INPUT, INPUT# ,
GET, GET # o r  READ/DATA
statements,

THE BASIC
a.00

The INPUT statement
When a  program is running,
the instructions are executed
one after the other at lightning
speed — far faster than humans
can think or  act. If a program
requires data dur ing a  r un,
there must be some provision
for halting the computer, until
such t ime as the user of  the
program has finished entering
the required da ta  v ia  t h e
keyboard. The relevant BASIC
statement w h ic h  ha lts  t h e
computer unt i l y ou feed in
some data is INPUT. There are
actually t w o  forms  o f  th is
statement, d e p e n d in g  o n
whether a prompt message is to
be displayed on the screen or
riot. The syntax of the simpler
form is
• a s  
f o l
l o w
s :

INPUT variable

INPUT is the BASIC keyword
and must b e  followed by  a
variable name o f  y our  own
choice. For example, suppose
we write  the line:

100 INPUT A

The computer wil l  ha lt at line
100 and outputs the character
'?' to the screen accompanied
by the winking cursor. When
you have entered suitable data
and pressed RETURN, the data
will be placed in the variable
named A and the computer will
resume its high speed progress.
If the data is  unsuitable, an
appropriate error  message is
displayed. T h e  c ommones t
cause of  error is when string
data is  entered instead o f  a
number, i n  whic h case the
somewhat c r y p t i c  e r r o r
message 'REDO FROM START'
will appear on the screen. I f
strings are to be entered, the
variable mus t  b e  a  s tr ing

variable such as INPUT AS. It is
worth remembering here that
numbers are accepted into a
s tr ing v a r ia b le  ( bec aus e
numbers are inc luded in  the
definition of strings), numeric
variables will accept no other
characters but numbers. If the
operator happens  t o  press
RETURN before entering data,
any or iginal value which the
variable may have had is  still
preserved. I t  is  allowable t o
enter many data items at a time
into d i f f e r e n t  v a r iab les ,
providing they are all separated
by a comma. For example:1 100 INPUT A,DF 1
You e n t e r t h e  A  da ta  fi rst ,
followed by RETURN, then the

DF data, followed by RETURN.
Although this facility is offered,
you are advised not to use it
very often because it could be
confusing to the operator. It is
far better  t o  use a  seperate

INPUT line for each data item.
In fact, we should mention that
the use o f  the s imple input
statement desc r ibed abov e
should be employed sparingly.
A ha lted program, accom-
panied o n l y  b y  in s o le n t
looking '?' can strike terror into
the heart of an inexperienced
operator —  remember  t h e
person using the program may
not b e  c omputer  minded,
What i s  needed i s  some
message t o  accompany t h e
INPUT statement which guides
the poor user. In-other words,
he or  she must be prompted.
Because of this, it  should be
almost a rule that you use the
following expanded format of
the INPUT statement:

100 INPUT "m essag e":
variable

T
h
e  
c
o
m
p
u
t
e
r  
w
i
l
l  
n
o
w 
h
a
l
t  
a
s

before but this time, a suitable
prompt message is displayed
for guiding the operator. For
example:

1C0 I N PU T "En t e r  g u n
velocity ":GV

Note that the message must be
enclosed within double tluotes
and that  a  semicolon mus t
separate the message from the
variable. Notice also that a
space has been left between
the end of the message and the
closing quotes . This  is  no t
mandatory but, if you leave it
out, the data entered will butt
up close to  the end of  the
message and look messy on the
screen.

INPUT validation
Sometimes, due t o  careless-
ness, malice aforethought or
sheer ig n o r a n c e  o f  t h e
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consequences, operators will
respond to an INPUT statement
by entering  d at a w h ich ,
although correct in syntax, is
quite daft. For example, if the
prompt is "Enter your age" and
the operator responds with 456
then the accuracy of the data is.
to say the least, suspicious. The
computer w il l  accept i t  o f
course, because it is naive and
quite incapable o f  mature
judgement. I t  is u p  t o  the
programmer t o  in clu d e"
validation checks on all data
received from the keyboard

The best place f o r  this i s
immediately, or at least soon,
after the INPUT statement. We
will take the age query as an

example of a validation check:
500 I  NPUT"ENTER YO U R
AGE ";AG
510 IF AG > 120 OR AG < 2
THEN GOTO 500

Line 510 would reject ages
greater than 130 or less than 2.
These limits are naturally up to
the programmer to decide but
it is hardly likely that a child less
than two years old, however
precocious, w o u l d  b e
operating a keyboard. At the
other end of  the scale, it  is
difficult t o  imagine h o w
someone over the age of 130
would have sufficient strength
left to push down the RETURN
key. However, i t  i s  of ten
desirable for the program to
include an escape clause. For
example, it  may be that the
operator may want to see what
happens if he was 131 years old
— a kind of digital peep into
the future. To cater for such
awkward individuals, t h e
previous -example could b e
modified as follows:

500 I  NPUrENTER YO U R
AGE ";AG
510 IF AG>= 2 AND AG<= 130
THEN GOTO 540
520 INPUT"ARE YOU SURE
Y/N) ";KS
530 IF KS < >"Y" GOTO 500
540 ...rest of program...

This version incorporates the
'Are you sure?" trick. That is to
say, i f  the data supplied is
outside the limits, it is finally

rejected only after the operator
has been given the chance to
confirm or reject it by entering
either Y or N (yes or no). Notice
that line 510 uses the AND
connective in between the two
limits instead of the OR. If you
think this is wrong try using OR
instead and see what happens.
You can get into some strange
difficulties with AND and OR.
For example, if a number is less
than 130 OR greater than 2 then
it could be any number within
the range -infinity to +infinity.
This would be a ridiculous pair
of limits, but if  we had used
AND instead o f  O R ,  t h e
number is tightly bound. We
shall be dealing with the AND,
OR and NOT connectives in.
great detail later in the series
when w e  discuss logical
operations. In  the meantime,
see if you can re-arrange the
program i n  a  bet ter way.
Remember though, if you have
to use more GOTOs than we
have done it  should not be
considered an improvement.

The INPUT statement
The normal INPUT statement is
used for entering data from
devices o t h e r  t h a n  t h e
eyboard. Data can also be
tared on a data tape or tape

disc a n d  re a d  i n  f r o m  t h e
program b y  means o f  t h e
INPUT statement. However,
we do not think this is the best
place t o  t reat  t h e  subject
because i t  d em an d s  a
know ledge o f  c h a n n e l
numbers a n d  o t h e r  u n -
pleasantries. INPUT i s  best
treated later in the series under
the heading of tape and disc
files.
The GET statement

The INPUT statement is used
for entering o n e  o r  more
characters from the keyboard,
the RETURN key being used to
inform the computer that no
more are to follow. The GET
statement is different. It is used
to enter a single character and
does not require the RETURN
key. As soon as we press a key,
the character i s  en t ered
immediately into the variable,
Thus, if we write GET A or GET
AS, any key pressed is entered
immediately into the variable A
or AS. However, some strange
things can happen unless you
understand the action of th
keyboard buffer. This is a smal
memory, capable of  holdin
only ten characters. Wheneve
a key is pressed, the character
code of the key is entered into
the buffer. When we use the



GET statement, o n e  o t  t h e
characters is  read in t o  t h e
variable, leav ing r o o m  f o r
another one to be entered into
the buffer. I f  more than ten
keys have been struck without
an intervening GET, the excess
key presses a r e  los t .  T h e
keyboard buf fer  ac tion s t il l
goes on, irrespective of other
tasks the  computer may  b e
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three constants used i n  t he
• prev ious  DATA example, the
' fo llow ing l i n e  mus t appear

somewhere in the program:

I 2 0 0  READ A,B,C M
This will read the DATA items
into the three variables in strict
order. That is to say, 30 will go
into A, 50 into B and 0.5 into C.
There mus t  n o t  b e  m o r e
variables i n  t he  READ than
there a r e  constants i n  t h e
DATA. For example, if we had
written READ A,B,C,D t h e
computer would get cross and
spit o u t  t h e  er ror  message
OUT OF DATA'. Another way
of provoking an outburst is to
attempt to READ the same data
twice, It is not necessary to read
all the data items at one go. We
could h a v e  w r i t t e n  o u r
example in this form.

00 READ A
540 READ B,C.,

Although, w e  h a v e  us ed
numeric constants to illustrate
the features o f  READ/DATA,
there are no restrictions as to
the kind of constant. They can
be s imple string variables or
even long sentences and can
be m i x e d  w i t h  numbers .
However, t h e r e  a r e  t w o
provisos. Any strings in DATA
statements must be enclosed
within double quotes and the
corresponding READ variables
must b e  s t r ing for ms .  A
possible DATA line could be:

f
1
0
0
0   
D
A
T
A 
"
C
A
L
D
1
1
1
1
1
,

"GREASBY","HESWALL",
"BURTON ON TRENT",540

T h
,
m
h d
h e
r c
a t
i w
i '
h

500 READ AS.BS,CS,DS,G 1i
Note the first tour are stringsand the fifth numeric

performing at the moment. For
example, i f  a  pr ogr am i s
running and we idly  press a
key, nothing may  appear to
happen but the character will
have en t e r ed  t h e  b u f f e r
(providing i t  was not already
full up) . l f ,  later  on  in  the
program, a  GET statement is
reached, the character will be
scooped up  from the buffer
without you knowing it. I f  we
wish to use GET in order to pick
up a particular character, we
must inc lude a  s mall lo o p
which halts the computer until
the required key is pressed. For
example:

This is  an example of  a line
which GOes TO itself unless
some criteria is  satisfied. The
only way for the computer to
escape fr om the  loop is  by
pressing the 'F ' key. We can
widen the criteria to  include
any key by using:

Note carefully that " ", which is
called the null string (no key at
all), mus t no t  have a  space
between the quote marks. The
computer stays in the loop until

E 90
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character — it  doesn't matter
which character. If we wanted
the computer to halt until the
space bar was pressed, then we
would leave a space between
the quotes.

The GET statament

This is used when we wish t
read a single character from
dev ic e o t h e r  t h a n  t h
keyboard, such as from tape
disc. Like INPUT It, we sha
postpone discussion on GET
until later in this series.

The R E A D / D A T
statements
We hav e defi ned da ta  a
information r equir ed b y
program and, so far, we hav
assumed that such data ha
been r ec e iv ed  f r o m  t h
keyboard dur ing a  progra
r un,  T h e  R E A D / D A T
statements represent a  gr e
area because, although the
are used to pick up data, th
data is part of the program — ioccupies program Imes. Th
format of thw DATA statemen
is as follows:

DATA l i s t  o f  cons tants
separated by commas.

For example:

P
S  
0  
0  
0  
D
A
T
A  
3
0
,
5
0
4
9
.
5

Note t h e y  a r e  c ons tant
because they have not yet bee
nallocated variable names. Not
also t he  h igh l ine  number,
which is of course an arbitrar
,

choice. A l t h o u g h  D A T A
statements c a n  b e  p lac ed
anywhere in the program, it is
customary, indeed desirable in
the interests o f  structure, to
place DATA statements at the
end of a program so they stand
out and can easily be changed.
To read the data into variables,
corresponding READ s tate-
ments must appear, the format
being:

READ variables

For example, t o  read in  the

The answer is  that,  i n  this
simple case, w e  could have
done. However, situations can
arise where the DATA/READ
method is advantageous. Up to
this p o in t ,  w e  hav e o n l y
mentioned one virtue — the
fact t ha t  t h e  DAT A items ,
when placed at the end of the
program, stand out in a listing
and can easily be  altered at
some later date. Some data is,
what w e  migh t  c all,  semi-
permanent i n  natur e.  F o r
example, how much tax we pay
in the pound is usually semi-
permanent because it lasts until
the current Chancellor decides
it ain't enough or. much more

It may be asked why  we
could n o t  hav e wr itten the
whole thing much more simply
by using a set o f  assignments
such as:

500  ASr - "CALDY
"GREASBY":CS="HES
WALL": DS="BURTON O N
l a g "  : G 540

rarely, we are given a sufficient
rise in salary to lift us into the
next tax bracket. I f  the tax
percentage appears as a DATA
item, it can readily be changed
without scanning through the
listing t o  fi n d  a n  obscure
variable assignment. However,
we must admit that these points
alone a r e  n o t  suffi cient t o
jus t ify  t h e  R E A D / D A T A
method. To appreciate its other
uses, w e  must delve a  lit t le
deeper i n t o  other  ways o f
holding variables.

Variable arrays
Up to now, we have only dealt
with simple variables like A or
AS because they are relatively
easy to understand. The time
has come for us to delve into
variable arrays. You will fi nd
these pr ov ide a  f a r  mor e
flexible and powerful way of



P r o g r a m m i n g

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

expressing variables and well
worth the extra effort required
to understand them. To start
with, let's see what a simple
array variable such as A(n), or
AS(n) i f  i t  is  to  hold strings,
looks like. The general form is:

I
Ar ray  n a m e ( r i u m e r i c
subscript) A I M

For example, w e  c an s tore
something i n  A ( 1  ) a n d
something else in A(2) etc etc.
In fact we can store something
in A(200) if we wish. The array
name is, in this case, 'A' which
may be considered as a blanket

name for a block of separate
data. Each indiv idual item in
the array is  identifi ed b y  a
number, k n o w n  a s  t h e
subscript. We must be careful
to dis tinguish between A 2
(which is a simple variable) and
A(2) which is the 2nd variable in
an array called 'A' .  I t  is  the
presence o f  t h e  brackets
around t h e  subscript whic h
informs the computer that it is
one element in an array. The
subscript can be any number
from 0  to  32767 but,  unless

,  specifically wanted, i t  is  less
'  confusing i f  you avoid using

the z e r o  s ubs c r ipt.  M o s t
people, ex c ep t  c ompu te r
fanatics, like to count from 1 to
n rather than from 0 to n-1. To
get used to the feel of variable
arrays a n d  t o  consolidate
previous d is c us s ions  o n
DATA/READ statements, study
the following few lines which
will read data items into the'
string array AS(n):

R A D  AS(1) :READ
$(2)7READ A$(3):READ AS(S)
1000 D A T A  L O N D O N ,

COPENHAGEN, BERL IN
OSCOW

Type this in and run it. Nothing
• appears to happen because all

we have done is to place the
data items  i n t o  a n  ar ray .

However, it is easy to confirm
that something has happened if
we now use PRINT A$(2) in
direct mode — it should print
our "COPENHAGEN". If there
is a long list of DATA items it
would b e  more professional
and certainly quicker to use a
simple loop to read in the data.
For example:

500 FOR N 1  TO 9
510 READ A(N)
520 NEXT
1000 DATA 3,6,13,8,20,7
1100 DATA 450,200,50

When th is  is  r un,  t h e  fi rs t
revolution of the loop places 3
in A(1), t he  nex t revolution
places 6 in A(2) and so on. To
prove it, try a PRINT A(9)—  you
should see 50 displayed on the
screen. You should try to get
into the habit of using PRINT
in direc t mode to  test what
happens after a run because it
can b e c o m e  a  p o w e r f u l
debugging weapon_ I f  y o u
think that some variable should
have a certain value, a quick
PRINT o f  t h e  var iable w i l l
confirm or reject your beliefs.
After a l l ,  ther e c an  b e  a
difference between what you
think should be in,  say. A(4)
and what actually is. If you want
to h u r l  obscenities a t  t h e
computer by  all means do so
but, in the end, you will find it is
s o m e t h i n g  y o u  h a v e
overlooked.

The DIM statement

In the last .
e x a m p l
e ,  
n o t i
c e  
t h
a t

the loop was from 1 to 9. The
loop was deliberately kept to a
modest size to avoid having to
dimension the  array_ I t  is  a
peculiarity of any array that the
computer m u s t  b e  p r i o r
informed i f  t he  number  o f
elements i n  t he  array is  t o
exceed eleven, that is to say,
the highest allowable subscript
is 10 (this  allows fo r  -the 0

subscript). T he  computer  is
i n f o r m e d ,  p r e f e r a b l y
somewhere near the top of the
p r og r am,  b y  t h e  D I M
statement, the general format
of wh i( h is as fo llows
-

!
D
I
M 
a
r
r
a
y  
n
a
m
e  
(
h
i
g
h
e
l

subscript)
For example:
DIM AS(100) will reserve 101
locations to hold the variables
with subscripts w i t h in  t h e
range 0 to 100. Once an array
has been dimensioned, you
must now allow the program to
re-dimension or  you w ill get
the error message, REDIM'D
ARRAY. This is understandable
when you think about it. Once
the computer has gone to the
trouble o f  a l loc a t ing  i t s
resources for  your array, it  is
going to be very annoyed if you
later change your mind within
the same program. If you must
re-dimension, y ou must fi rst
clear t h e  c omputer  o f  a l l
variables (quite a far reaching
excercise and not to be taken
lightly) by using CLR.

Multi-dimensional
arrays
The type of array variable we
have discussed s o  f a r  i s
classified as a one-dimension
array. I t  is possible to extend
this idea to inc lude arrays of
two or more dimensions. A two
-dimensional ar ray  h a s  t h e
$.4eneral format:

Array name (1st subscript,
2nd subscript)Alb

I or examp le ,  .A(3,4) i s  o n e
particular variable in the two
dimensional array named 'A'. It
is a little diffi cult to grasp the
computer's concept o f  t w o
dimensions b u t  suppose w e

consider a matrix of numbers as
follows:

I consists of three rows of four
columns a n d  c o u l d  b e
described as a 3 x 4 matrix, We
could then imagine this stored

in an array A(rows,columns).
Thus, A(2,1) would hold the
number 6 because it is in the
first column o f  row 2. The
number 8 is in A(3,3) and the
number 5  is  i n  A(1,2). W e
shoulu stress that  i t  is  n o t
essential t o  allocate the fi rst
subscript t o  r ows  a n d  t h e
second to columns. How you
visualise or use the array is your
own choice — the computer
hasn't got a clue what a column
or row is ...nyway.

The following few lines will
read in the 12 data items into a
two dimens ional ar ray  and
prints them to the screen as a
matrix of 3 rows and 4 columns:

500 DIM A(3,4)
510 FOR R 1  TO 3
520 FOR C 1  TO 4
530 READ A(R,C)
540 PRINT A(R,C);
550 NEXT
560 PRINT
570 NEXT

1000 DATA 3.5,2,4,6,1,0,4
1 0 I p A  TA 7,9,8,1

The inner loop, lines 520 to 550
begins with R fixed at 1 while
the first four constants are read
in and printed. The next four
constants are similarly read and
printed but this time with an R
value of 2. The last four items
are read and printed with an R
value of 3. Note the semicolon,
which terminates  l i n e  540,
ensures that each row of four
items is pr inted on the same
line. T h e  separate PRINT
statement a t  l ine  560 is  t
cancel the semicolon effect in
order that the next row starts
on a new line.



In most small towns,
computers usually have to
share shop space with an
assortment of other electrical

goods. David Crisp visited 111
Minehead Radio where this
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Trained staff

Minehead Radio

IF YOU LIVE OUTSIDE A LARGE TOWN,
the chances are that you do not have a
shop close-by which specialises solely in
home micros. However, you can probably
buy micros, peripherals and software
from your  nearest dealer who will be
either one of the national chainstores or a
shop w h ic h  s ells  c omputer  related
products as an extension to its existing
business, normally ,  a n  audio/v ideo/
electrical shop.

In many towns and villages, it is unlikely
that a 'computer-only' shop would be a
viable economic proposition so, by selling
computers as a 'sideline', the shop may
increase its  turnover by  attracting new
customers. It also enables computer users
to purchase equipment without having to
travel long distances.

Despite this being a godsend to a lot of
people, t h is  system entails  obv ious
disadvantages. T h e  mo s t  c o mmo n
problem stems from asking an assistant,
who may be as much a computer novice
as yourself, for advice on buying or using a
computer. I n  some cases, you may be
given incorrect or, as once happened rn
my case, very dangerous information.

In my early computing days„ I wanted
to control my domestic lighting system
with the computer: fortunately, I had a
good idea of what I could and could not
do but, when I asked for a little extra help
at a shop that professed to be 'expert' in
these matters, I was advised to connect
the user por t direct to the 240v mains.
Needless t o  say, had I  followed their
advice, I would not be here to tell the
story.

Staff training in  shops is  gradually
improving. The large chainstores, on the
whole, pr ov ide bas ic  b u t  impor tant
training in computer sales and use. Gone
are the days when, i f  you asked about'resolution the staff wondered why you
were inquir ing about their plans for the
new year!

One of the many small shops which has
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92 h e a d  Radio. It is situated on the borders of
Exmoor and serves the people within a
radius o f  about twenty  miles. I n  the
summer, its  business is  boosted by  a
nearby ho liday  c amp  b u t ,  o n  t h e
computer front, the locals provide the

COMPUTERSIN a l 4
USINESS

Graham Lawrence of Minehead Radio

vast majority of its business.
Minehead Radio received i t s  fi rs t

computer  t e n  m o n t h s  a g o  —  a
Commodore 64. Suppliers were rapidly
found and, very soon, the whole back
portion o f  the shop was taken over by
computers. I t  stocks a  w ide range o f
machines including the 64 and the VIC 20
and a corresponding amount of software.
Obviously, it is unwise for a shop in the
outback to stock too many copies of each
title as sales per  copy are fair ly  small.
Printers, a wide range of floppy discs and
monitors are also stocked by the shop; it is
also their policy to stock many items that
might be diffi cult to obtain outside the
larger towns. For  example, how many
shops do you know where Commodore
printer interfaces may be bought off the
shelf — eertainly not many in Somerset?

A large comprehensive school lies
within walk ing distance of  the school.
Come 4.00 o'clock, it is difficult to get near
the shop as children fi le through its door
in their  eagerness to try out the latest
game.

Minehead Radio is usually successful
in sorting out its  customers problems.
Graham Lawrence, the financial director
of t h e  company i s  becoming mor e
conversant with each computer. He says
"It is easy to get familiar with our other
lines such as videos, T.V.s etc but, as each
computer c omes  o u t  o r ,  a s  n e w
peripherals hit the market, it is easy to find
you are devoting all your t ime just to
keeping up  with what is  available and
that's without the constant release of new
software".

Another problem confronting small
retailers is the relatively short shelf life of

many o f  t he  games. Graham states:
"When we hear that a new release is
available, it is very diffi cult to assess the
number of units to stock as it is easy to find
you have over ordered and, just a few
weeks later, you are left with a box full of
'dead' games. Apart from that it is obvious
that a lot of copying goes on and this has
an obvious effect on the number of sales
per game. Copying is a problem and the
people who are copying are only doing
themselves out in the long run. If a simple
way o f  mak ing programs 'copyproof'
could be found and our sales increased,
we would obviously be able to take on a
wider range of software".

From the conversations I  overheard
when I was in the shop, it is obvious that
copying amongst friends is  a common
practice.

All muck in

Nobody i n  Minehead R ad io  deals
ex c lus iv ely  w i t h  t h e  c o m p u t e r
department. Andrew Jordan and Keith
Middleton, w ho  are usually found in
the v an deliver ing I.V,s , v ideos and
microwaves, often have t o  turn their
hands to loading and demonstrating the
latest releases. While they haven't got the
time to become experts in this job, Andy
and Keith have had Commodore 64s at
home in order to learn the basics.

Kate Broderick is responsible for look-
ing after the main computer system in the
back room. She too shows a keen interest
in home micros but, again, she faces the
problem of  not having enough time to
keep u p  w i t h  t h e  h o m e  computer
department,

"Everybody in the shop has to muck in
when things get hectic  ', says Graham
Sizer, the director. "It is obviously not the
best arrangement but we can usually sort
out most problems that arise".

Hard to get
From talk ing to the two Grahams, it  is
obvious that difficulties arise in the shop
due to the unreliability of supplies. "Take
last Christmas", remarks Graham Sizer,
"Commodore 64s  w er e  available i n
abundance, unlike other machines, but it
was nearly impossible to get a cassette
unit. W e  were stuck w ith  unsaleable
computers. It was possible to get the 1541
drives but how many parents could afford
to buy their children a 64 and a disc drive
in one go?



Pete. w h o  works  i n  t h e  service
department makes  s imilar  comments
about the components: "I  could service
most o f  the machines w e have here
but the supply of I.C.s is so irregular it is
very, v er y  diffi c ult  t o  maintain a n
adequate stock".

The h o m e  c omputer  indus try  i s
relatively new and still sorting itself out
but, what annoys the two Grahams more
than a n y t h i n g  i s  t h e  w a y  t h a t
manufacturers and distributors seem to
'dump' the small retail outlet in favour of
the large multiples when things get short
or at peek times like Christmas, "There
have been times when we have not been
able to get any computers at all. It gives
the impression that we are not doing our
iob properly".

Up to the ceiling
At t h e  rear  o f  t he  shop, where the
computers live, it  was easy to  see that
space is  a  problem. The software was
displayed from floor to ceiling and, when
the shops gets very busy, it is easy to lose a
considerable amount of  stock through
shoplifting.

"Not any more", Graham Sizer tells
me, "We did notice that quite a lot of
stock was disappearing but we now have
closed c ircuit T N .  _ I t  does  have a
deterrent effect as losses have dropped
considerably since it was installed".

Putting the 64 to use

Down at Minehead Radio's video library,
a few hundred yards away from the main
shop, Ron Fitzer is  concealed under
a pile of video tapes. Ron says: "We have
got about 1500 tapes at the moment and
that number is increasing all the time. We
do need to keep some type of inventory in
order to get stock values etc so we are
going to use a Commodore 64. I haveone
at home and use it a lot and I know that it is
capable of doing all that I require."

While talking to Ron, it also became
apparent that using the 64 and a piece of
software such as Superbase, he should be
able to keep an eye on which titles and
types are most popular- With a  good
member list and a video list, it should also
be easier to keep members informed.

Minehead Radio seems to be investing
more and more in computers. They are
obviously prov iding a  service that  is
required in the area and seem to be doing
it with a high degree of success. It  was
encouraging to see the 64 being used so
much by the shop's staff who have access
to a wide range of  machines: Ron, for
example, as secretary of the local rugby
club, is storing the club's records on his
own Commodore 64. This only goes to
show what a versatile machine the 64 is.
Graham is also keen to start stocking the
new Commodore models.

For a  small shop, Minehead Radio
offers a wide range of services. Retailing
home micros is obviously a much harde
task than would at first appear. It is tim
consuming a n d ,  s o  f a r  a s  c apital
investment goes, expensive. I finally left at
4.00 o'clock to be replaced by the local
comprehensive's computing contingent.

C
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This month we show that
reading can be all fun and
games as Alan Webb assesses
some of the Commodore
games books on the market.

THE MAJOR PROBLEM ENCOUNTERED
by new-comers to computing when they
first get their computer is " O K ,  what
do I do with it". Quite understandably a
ready written game or other program to
type i n  is  what they  really  need. I n
response to this requirement, there has
been a veritable flood of books providing
games listings onto the market. Here is a
small selection of such publications.

Book Title: Winning games on the
Commodore 64
Authors: T.P. Barrett and
S.W. Colwill
Publisher: Ellis Horwood Ltd.
Price: £5.95

From the title of this book, it  isn't very
clear w he the r  t h e  b o o k  pr ov ides
"winning games" or  whether it  intends
to help you win games. A quick scan of
its contents shows that the book has a
little more than the others of its genre_
There are in fact two main sections, the
second containing 21 reasonable albeit
unexceptional games.

The most exciting bit is the first section
which gives a good
, 
b e g i n n e r '
s  
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e  
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the 64. The areas covered include BASIC,
simple animation, outputting information
to sc reen, Boolean operators , us er
defi ned graphics , spr ites , joys ticks
routines and sound. The treatment of the
subject matter was fair giving a good fund
of information fo r  the beginner. The
section on sound was the exception in
that it as was short and almost of no value
at all. I got the impression that the authors
preferred the graphical side of the 64. The
chapter on the use of  joysticks was of
some value in as much that a machine
code routine is provided for the scanning
of the joysticks. This routine was in fact
used in many of the games in section 2.
On the whole the section is  probably
marginally better than the user's guide
supplied with the 64.

The games lis tings prov ided were
mainly "arcade" type games with the odd
educational program. The instructions or
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games were generally mediocre. I noted
with some surprise that s imulation or
adventure games were included_

Overall, a rather disappointing book
which falls badly between a games book
and a user's guide and isn't really any
good for either purpose.

CRAZY GAMES
FOR YOUR

COMMODORE 64
I'A R D S
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Book Title: 411/2 Fun projects for
your Commodore
Author: D. Disharoon & H. Kohl
Publisher: Res t on Publ is hing
Company
Price: $6.95
This book is more of a variety of things to
do rather than games to play and seems to
be aimed at  the younger end o f  the
beginners market. The book is split into
six sec tions  c ov er ing w o r d  games,
number games, I Q  exercises, strategy
puzzles, music programs and utilities. To
my view, the strength o f  many o f  the
routines given is that apart from being
used as they stand, they can be used as a
rich source o f  ideas  a n d  h ints  o n
programming techniques.

The most notable routines are a word
search generator, a simple database, a tiny
word processor, and several amusing
puzzles. All programs had introductory
texts des c r ibing t h e  pr ogr am a n d
giving some indication on its operation.

If you want to simply play mindless
zapping games, this book is not for you. If,
on the other hand, you want to use the 64
and exercise your mind and programming
skills, this book is a good starting point.

Book Title: Games Commodore
64 computers play
Authors: Robert Young & Roger
Bush
Publisher: Addison-Wesley
Price: €6.95
At 179 pages, this book was one of the
beefier of this collection. On opening the
book it is pleasant to note that the book is
split i n t o  d is c r ete s ec tions , eac h
containing games of a particular type. (As
the title indicates, this is  a game only
book).

Section one contains the ubiquitous

"Arcade" games. A s  expected these
compromise the usual space, chase and
race types. A nice touch is that a number
have b o t h  k ey boar d a n d  joy s t ic k
options. Overall a  fa ir  variety whic h
should offer something of interest to most
people.

Next come the simulations. Four such
programs are given representing the main
types. First there is a space adventure
which, whils t being tolerably short, is
reasonably challenging. Two of the games
are of  the "what if '  genre where you
change a number of parameters and hope
that the result is  correct. These games
enable you to run a farm or control the
Roman Empire. Finally, there is  a war
game simulating the Battle of Britain.

Last come the ''mind games" in which
you must try to think faster than a 6510.
These games inc lude 3 D  noughts  &
crosses, Reversi, a n d  N im .  N o t  a n
inspiring collec tion b u t  good hones t
staple stuff.

Each p r og r am h a s  a  p ie c e  o f
descriptive tex t which no t  only  gives
instructions on how to play the game but
also indicates  h o w  sections o f  t h e
programs function. The introduction has
a full listing of the meaning of the CBM
control characters a n d  t h e  graphics
characters; invaluable if you aren't used
to typing in listings.

Generally, a reasonably friendly text
which should provide hours of harmless
fun at an acceptable price.

Book Title: Challenging games for
the Commodore 64
Author: W. A. Roberts
Publisher: Interface Publications
Price: £3.95
This volume presents a varied mix of 16
games. I  got the overall impression that
the games tended to require brains rather
than reflexes. In fact the majority of the
games were of the simulation., adventure
or strategy type game. The most notable

B o o k s

inclusions were Reversi and Chequers
programs.

Rather an  exc iting book  which is
hardly better than average.

Book Title: The Commodore 64
Program Book
Author: V i nc e  Apps Publishing
Associates
Price: £4.95
This b o o k  c o n t a in s  t w e n t y  fi v e
programs of widely varying size and type
including educational programs, games
and utilities. Personally, I  welcome this
wide diversity since not all of us live for
zapping aliens. Overall, the programs
tend to be more suitable for the older user
and this book is not suitable as a learning
aid for young users.

All programs use BASIC and I  note
with inter es t  t h a t  t h e  au tho r  has
acknowledged speed limitations o f  the
language by offering a high proportion of
speed independent programs. There are a
number o f  adventure/simulation pr o-
grams which, whilst being lengthy, will
give long term entertainment. For the
lovers of arcade type games, there are a
fair proportion of "zapping" games. In-
evitably, however, these games are all
restricted by the use of BASIC.

For those seeking something more
useful, there are several utilities including
an assembler and a renumber routine. I
consider the inclusion of the assembler to
be a significant step forward. The program
is quite versatile providing the ability to
assemble, disassemble, save and load
machine code and run the code. The
book is  almost wor th buy ing for  this
program alone.

The quality of the book is good with all
listings leg ib le  a n d  w i t h  adequate
instructions and program descriptions. At
the price, well worth a long look.

Book Title: Crazy games for your
Commodore 64
Authors: H. Renko & S. Edwards
Publisher: Addison-Wesley
Price: 0.95
Here we have a very handy little book of
programs of all types. These authors have
found an interesting blend of games and
novelty programs. I  was  particularly
pleased to see routines for the well known
"Black Box "  game and a  program t o
generate Escher patterns. Overall there
are thirty  listings ranging from a rather
amusing adventure t o  a  Frogger look
alike.

A tolerable amount o f  addit ional
information is given with the programs.
particularly w her e  s ome theor y  o
operation i s  r equ ir ed.  O v er a ll  a n
excellent l it t le  book  which represents
good value and offers  something for
everyone.
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SOFT ON YOUR POCKET

TOUGH ON OUR COMPETITORS
DIFM Database I n v o s t a c t
Easy-to-use, Big-System Features, Printed I n v o i c e  & Statement Generator, Automatic
Reports, Mail Labels Option. Available for C r e a t i o n  from Sales Product Table. Available
CBM 64 •  BBC •  Spectrum. E24.00 Disk or f o r  CBM 64 •  BBC B. E30.00 Disk or Tape.
tape/ SPECTRUM E14.95/DEM LabelsE3000. S t o c k - A i d

Ho m e Accounts
Bank Account, 20 Expense Headings, Name &
Address File, Loan/Forecasts. Available for
CBM 64 •  BBC •  Spectrum. E14.95
Tape/E16.95 Disk.

Electronics
Study with Course Tutor to City & Guilds
Standard. Available for CBM 64_ E14.95 Disk or
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Book-keeping System, All Day Books, Journal,
Nominal Ledger, VAT Available for CBM 64 •
BBC 'Er. E30.00 Disk or Tape.

•  All disk software has now been improved—the Commodore Disc range has
now been writ ten in machine code.

•  Spectrum software is now microdrive compatible.
•  All our software has been re-packaged—this means that the boxes are smaller

and there is more descriptive copy about the program on the back of the box.
•  Buy directly from us—alternatively if you write or telephone (Address and

Telephone number are at the bottom of this advertisement). We will send you an
informative Dealer Pack.

•  Watch out for our Ch Sinclair Software! It will be available
sooner than you think.

The entire software range is available from
Micro Dealer UK

Telephone Welwyn Garden City
• 07073 28181

and select title ranges are available from
Websters Software. Tel. Guildford 0483 62222

PCS Distr ibution. Tel. D ar w en  0254 691211an d  all  Boots outlets

PLEASE SEND ME FURTHER DETAILS OF
YOUR COMPLETE RANGE OF PROGRAMS FOR

D COM 64 D BBC D  SPECTRUM

Stock-Control System, Extensive
On-Screen & Printed Reports. Available for
CBM 64. E30.00 Disk or Tape.

NAME

ADDRESS

TELEPHONE

DIALOG SOFTWARE
293 Copoerfield, Limesfarm Estate, Chigwell, Essex. Telephone: 01-501 0799

Barclaycard and Access accepted.



AIMODORE
YOUR BEST INDEPENDENT COMMODORE MAGAZINE

Whatever you do, don't let this happen
to you. When you rush down to your
newsagents to get your copy of the
latest Your Commodore don't suffer the
disappointment of being told they'venone left.

Why not sit in the luxury of your
own home and feel safe in the
knowledge that your copies will come
neatly wrapped winging their way
through the post and find themselves
popping through your letter box?

Whatever your interest in the
Commodore range of computers and
peripherals, you simply cannot afford to
miss a single issue. The magazine is
packed with news, reviews of the latest

SUBSCRIPTION ORDER
FORM

Cut out and SEND TO:
YOUR COMMODORE

INFONET LTD., TIMES HSE,
179 THE MARLOWES,
HEMEL HEMPSTEAD,

HERTS, HP1 1 BB
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YOUR COMMODORE with the  i s s u e
SUBSCRIPTION

RATES
(tick as

appropriate)

UK
£14.10 for  12 issues

£16.60 for  12 issues
Overseas Surface

£49.60 for 12 issues
Overseas Air Mail

1

software, information about the books
for sale, articles to help you with your
programming, games to type in and
play, useful routines to make your
computing life easier, and all sorts of
useful, informative and entertaining
features. So whether your interest is
purely in the latest games available for
the ViC 20 or in reading a serious
review of the most recent hardware for
your Commodore, you must ensure that
you read and inwardly digest every issueof Your Commodore.

And it's so easy to do! Just fill out
the form below, write a cheque and
send it off to the Subscriptions
department. You know it makes sense!

am enclosing my (delete as necessary)
Cheque/Postal Order/International Money

Order fort
- (made payable to ASP Ltd)

OR
Debit my Access/Barclaycard*

(*delete as necessary)
H I

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss)
(delete accordingly)

Address

Signature  D a t e



YOUR COMMODORE

Title cam d i s c Tills case d is k
Boulder Dash, 3.95 10.95 Castle W011onstew. -  27.95
Bristles 8.95 10.95 Master Type ._ -  32.75
Astro Chase 9.95 10,95 Sprite Maker ... 9.95 -
Flip Flop 1.95 10.95 Stranded 7.95 -
The Hulk 9,95 13.95 Letter Wizard ..... ... -  34.95
Fort Apocalypse 2,95 14.95 Mash of the Sun -  28.75
Aztec Challenge 896 12.95 Orli -  25.75
Kong Strikes Back 7.90 - Spell Wizard -  34.95
Slinky 9.95 12.95 B C S Quest for Tyres 9.95 -
Zork I -  11.95 Swag 815 10 .95
zdra -  11.95 Soldier Fortune 9.95 -
zark -  11,95 Zaga Women . 7.95 9 .9 5
starcrasa -  11.95 Ant Atta ck 8.95 -
Deadline -  11.95 Espionage 8.95 -
Encounte
r

9,95 12.95 Mr Robot 8.95 1 1 4 5
Flight Simulator 34.25 37,95 Spitfire ACC. ft 95 12.95
S.A M -  41.95 Beach Head 995 12.95
Forbidden Forest 8.95 12.95 Dallas OueM -  14.95
Jetboot Jack 791 - Bruce Lee 14.95 14.95
Nato Commander 9.95 12.95 Knights of the Deilarl 14.95 14.95
Sorceror of Claymorgue Combat Leader 14,95 14.95

Castle 9.95 13.85 Tigers in the Snow 14.95 14.95
Trollie Wallop 8.95 8 .9 5 Caverns of Khatta 3,95 12.95
D illy Thompson's Blue Mae 9.95 14.95

Decathlon. 7.95 - Muniplan -  99.95
Football Manager 7.95 - PaintbruSh ROM 19.95
Super Base  64 ....... -  98.25 Personal Accountant 25.80 -
Juice -  2 9  95 Graphics Basic -  25.55
Adventure Creator ROM 29.95 Household Finance 2215 -
Oit's Well ROM 2 8  95 Logo -  56.25
Beyond Castle

Woirenste•n -  21.95

ANIROG IFC, 33
AMPLICON 43
AUDIOGENIC , I B C
A. P. S 87
COMPUTAPE 43
CENTURY COMMUNICATIONS 86
CALCO SOFTWARE 85
DIALOGUE 96
DOSOFT 86
LONGMANS 85

OASIS SOFTWARE 67
OXFORD COMPUTER SERVICES 73

SUPERSOFT OBC
STARCADE 34

TALENT COMPUTER SYSTEMS 19

VULCAN ELECTRONICS 68
ZOOMSOFT 85

1015.4

Semi display: £900 per single column centimetre
Fling for information on series bookings/discounts.

Lineage: 40o per word

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), f p
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Send your requirements to:
SALLY COLLINS
ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

SOFTWARE
APPLICATIONS

HOME ACCOUNTS. Put yuur
house i n  order'  Probably  home
compuling's bes t  use!  Compre-
hens ive c o v e r a g e  o f  b a n k
accounts. Credit cards, HP inbuilt
accuracy c hec k .  Rec ords  a l l
transactions Projects cashtlow for
any period ahead, Available f or
C.16 C8M64 or VIC-20. E8 45 or
f ree d e t a i l s  f r o m  D i s c u s
Software, Freepos t ,  Wi n d mi l l
Hill, Br ix ham T 0 5  9BR.  Te le-
phone 08045 55532

LIBRARIES

C O M M O D O R E  64
SOFTWARE LIBRARY

Over 200 titles. 2 weeks hire E1.00
Membership MOO Stamp tor list
Les Wilson (CV),  100 Blenheim

Walk, Corby. Northants.

FOR HIRE
VIC-20/CBM 64

SOFTWARE HIRE
Free mombershiptIt

Dozens of titles ieg 30 Time Trek,
Pharoah's Tomb) f rom 60p per
week. Send S.A.E. f or your Hire

kit to
Vic 20 Software Hire (1.C.0. )

242 Ransom. Road, Mapperley,
Nottingham.

State which machine please.

SOFTWARE

TODDLERS!
Play with your parent's CEIM 64.
Animated m u s i c a l  fl a s h c a rd
alphabet and s pelling program,
developed i n  c onlunc t ion wi t h
school and educational psycho-

logist Suitable y e a r s
Cassette E5.00 D i s c  E7_50

Toddlersoft, 1 Cation*  Cottage,
Ewelme, Oxon 0X9 6HX.
Full refund if not delighted

COMMODORE 64
SOFTWARE

GAMES AND BUSINESS USE
Also new  releases list every 2
weeks S e n d  y o u r  n a me  a n d
address to go onto our mailinglist to:

M. J. Seaward (Dept Ir.C.0.)
St Olat's Road. Hill Head,

Stratton, hir. Bude, Cornwall.
Tel: Bude 4179 up to 10 pm.

To attract the buyers ey

1 1
:
4 1
1
1 1
1
0
1 1

N a b . .
PHONE 01-437 0699

ZOOMSOFT
COMMODORE 64

SOFTWARE SPECIALISTS

100's more titles available. Send S.A.E. for free
catalogue. Send cheques/POs to:

ZOOMSOFT
46 Huntswor th Mews, London WW1 6013.

Tel: 01  .7 2 3  0 5 6 2

CLUBS

CLUB 64
For CBM64/1541 Users

If you are a CBM 64 user with disk drive you are in-
vited to join CLUB64 the international user group.

On joining every member may order free of charge 3
disks from our excellent software library.

Annual membership - C12 UK and Ireland, El 5 Main-
land Europe and £20 all other countries.

Further details from:

BRENDAN CONROY, CLUB64, 85 Upper
Drumcondra Road, Dublin 9, Ireland.



THE BIG THREE
THREE ESSENTIAL PACKAGES CAN BE YOURS FOR WELL UNDER THREE FIGURES!
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DATABASE
Micro Magpie f o r  t he  Commodore 64  i s
probably t h e  mo s t  advanced database
management system available for any home
micro. With Micro Magpie you can create a
database system tailored exactly to your own
information handling requirements.
kri1th most database systems, you only get out
what you put in Micro Magpie gives you morel
It can manipulate data between different files,
perform calculations on numerical data, print
Out reports, and hardcopy data in graphical
form Only Micro Magpie can give you all these
features .
• Fu l l y  u s e r  p rogrammable  dat abas e

management system.
• Operat ed by  easy-to-use pop-up menus

using just four keys
* 100% machine code program for speed and

cornpac tness.
• Ca n  perf orm complex  calculations o n

numerical data
* Searches on any field, wit h wild card and

part-field matching.
* Work s  with one or two 1541 disk &ryes.
A Horizontal or vertical bar graph or scatter

graph output.
A Integral Centronics interface for parallel

printer option
* Professionally writ ten instruction manual,
* He l p  readily available from Help Disk.
• Free  application templates Mailing List and

Stock Control.
Micro Magpie would be excellent value if you
bought it  for the applications alone! You can
have a highly sophisticated Mailing List system
up and running within minutes. and you'll still
be using only a fraction of  Micro Magpie's
potential/ Once you start tailoring your own
custom applications, you will begin to discover
why Commodore User magazine called Micro
Magpie "the software bargain of the year"!

MICRO MAGPIE -  O N  DISK ONLY

E 3 9 . 9 5  In c  VAT

SPREADSHEET
Micro Swif t  -  t he  affordable professional
spreadsheet system for the Commodore 64.
Micro Swift will prove indispensable on business
or around the home to construe( models of
income arid expenditure; f o r  carrying o u t
instant 'what -if  calculations t o  see how a
change in one or more figures affects all the
other figures. o r  for specialised applications
where complex number crunching is required
Micro Swift is unique in that it is operated by
pop-up menus, a  system pioneered by  our
Magpie database program No  longer do you
have t o  memorise a  who le  hierarchy o f
commands and control keys - the menus appear
when you want them, and disappear when you
don't
Micro Swift is writ ten totally in machine code
(beware other spreadsheets in Basic!) for speed
and compactness, giv ing you more room to
construct more complex models.
Micro Swift gives you these amazing features

•  A l  to 2254 cell matrix.
•  Var iab le  cell widths.
•  S p l i t  screen facility.
•  U s e r  definable numerical precision and

display formatting.
•  I n t egra l  Centronics Interface for parallel

printer option.
•  Aut omat ic  execution of  user-programmed

sequences.
•  Graphic a l  display option.
•  Opera t ed  by easy-to-use pop-up menus
•  F r e e  ready -programmed applicat ions

included.
•  F i l e  storage on disk or cassette
•  F u l l  instruction manual included.
Don't be fooled by the price! Micro Swift gives
you facilit ies equal,  i f  n o t  superior,  t o
spreadsheets costing many times more. Micro
Swift is available on disk or cassette. Micro Swift
- Spreadsheet power to the people!

MI CRO SWIFT -  O N DISK OR CASSETTE

0 9 . 9 5 Inc VAT
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WORD PROCESSOR
Micro Wordc raf t  i s  o u r  n e w  disk-based
professional wo r d  processor. I t  is  a  direct
descendant of the highly respected Wordcraft
program. which is in use world-wide on the
larger Commodore machines, Sirius, and IBM
PC. etc Writ ten in 100% machine code, Micro
Wordcraft spells affordable office quality word
processing for the home or business user.
It is often said that -
y o u  g e t  
w h a t  
y o u  
p a y  
f o r "
;

but with the Audiogenic Professional Series you
get wh a t  y ou pay  f o r  a n d  more!
Micro Wordcraft gives you all these advanced
facilities
•  Fu l l  text control - document width up to 99
4t columns,  tabs, decimal tabs, justification

and centering.
* Fu l l  text manipulation - on-screen editing.

block move, block delete. string search and
*  replace,  underlining and emboldening.
•  Scrolling screen display, unclut tered by

control characters
* Na me  and address files can be created and

merged into standard letters
* Eas y  merging of standard paragraphs.

Compatible with Commodore, parallel and
R5232 printers.

•  I ntegral Centronics interface for parallel
printer option.
Instantly accessible Help screens

•  Comprehens iv e  ins t ruc t ion  ma n u a l
included

The name and address merging capabilities of
Micro Wordcraft make it an Ideal tool for small
businesses, clubs, societies or hobby groups.
where there are regular mailings of  standard
letters. For home use, Micro Wordcraft contains
all the facilities you could ever need, at a price
you can easily affordl

MI CRO WORDCRAFT -  O N  DISK ONLY

E24.95 inc VAT
The Audl ogeni c  Professional  Series represents a pr ice br eakthr ough for  busi ness-or i entated softwar e products.  Wi th Mi cr o
Magpie,  Mi cr o Swi ft,  a nd Mi cr o Wor dcr aft,  t he  pow e r  and conveni ence of  the computer i sed office can be a r eal i ty for  al l
Commodor e 64 owner s!
Each of  t he  t hr e e  pr oducts  r epr esents t he  state o f  t he  a r t  i n i ts par t i cul ar  fi el d.  G r e a t  car e has be e n t a k e n over  t he
documentati on to make sure that you,  the user, can quickly make use of the facil i ties avai l able.  Also,  a ful l  backup service is
provided by  the  Audl oge ni c  Techni cal  Depar tment ,  w h o  ar e onl y  a phone  cal l  a w a y  i f you ha v e  any  quer i es a bout  the
products.
So, whether  it's for  your  home,  business,  c l ub or  society,  make  sure you go for  the Audi oge ni c  Professional  Ser ies!
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- the sophisticated spreadsheet!

Easy to learn, easy to use - something that can't be said of many business programs.
But it's true of all the programs in the BUSICALC series.

BUSICALC 3 can handle all sorts of jobs - budgets, expenditure analysis, stock lists,
price lists, and product costing are just a few of the possibilities. Three-dimensional
formulae automatically access data stored on disk, so that you can easily pull
together information from several different sheets and summarise or manipulate it.

It's simple to transfer data to other programs such as Easy Script. And you can use
virtually any printer with BUSICALC 3, whether dot matrix or daisy wheel,
Commodore or non-Commodore.

For the CBM 64 and PETYCBM 4000 & 8000 series.

Available through dealers or from:
Supersoft, Winchester House, Canning Road, H a r r ow HA3

Phone 01-861 1166 for more details and a free catalogue.
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