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UPDATE

Back to the 'Nam

'he Vietnam War revival continues

Camp’, the game follows the progress of a
19-year old American draftee from basic
training through to the war itself.

In order to produce the game, Cascade
researched into techniques of army basic

assault courseonthe Yorkshiremoars see
pic). The rest of the compar

hoping that this does not presage- pvhed
changes in management techniques.

19 Part 1is based on the Paul Hardcastle
hit about Vietnam, and Cascade is billng
it as ‘the ultimate simulation of true

jarfare’ - an ambitious hope. The game
consists of sequences of arcade action

disk computing

with a sound track based on the original
single.

The company’s next release will be 19
Part 2 - Vietnam', and the score obtained
on Part 1 of the program can be retained
for Part 2.

19 Part 1 will come with a detailed full
colour map of the playing area and will be
available on disk for £13.95. For further
information contact Cascade Games on
(0423) 523325

Now there’s an Alternative

any well-known computer
games from the past are being
being released at budget prices by
Alternative Software. Alternative has
obtained the rights to a number of
products from Piranha, Audiogenic,
Incentive and Bubble Bus.
The Piranha Games, many of which

already available and the rest will be
following soon. All games will be
released at £1.99 apiece. The company
is also releasing Incentive’s
Mooncresta and Psycastria from
Audiogenic.

All the latest from the wonderful world of Commodore

Cascade hit the assault course.

Alternative was formed less than a
year ago and has proved very
successfl at marketing chartsoftware.
At the moment the company
markcting cassette-based games only.
For detalls_contact Akternative on
(0977) 797777.

DISK INSTRUCTIONS

Before you use your disk for the first time, read this.

have done our best to make
sure that Commodore Disk
User will be compatible with
all versions of the C64 and
Ci28 computers and  their
associated disk drives.

Getting the programs up and running
should not present you with any difficulties at
all, simply put your disk in the drive and enter
the folowing command:

LOAD "MENU".8,1

Once the disk menu has loadedyou will be
able to start any of the programs simply by
pressing the letter that is to the left of the
program that you want to use.

C128 users please note that you should be
in Cé4 mode when using the disk. You can
enter C64 mode by either

i) Holding down the Commodore key
(bottom left of the keyboard] when turning the
computer on or,

ii] After tuming the computer on type
GO64 and answer “Y" when prompted “ARE
YOU SURE?”

Itis possibie for some programs to alter the
computer’s memory so that you will not be

able to LOAD programs from the menu
correctly until you reset the machine. We
therefore suggest that you turn your computer
off and thenon before loading each program.
Copying the programs
The disk is not protected in any way soyou
can copy the programs onto your own disk
should you wish. All of the programs can be
loaded " independently of the menu by
fouowmg the instructions with the relevant
rticle.

Disk Problems

Should you have problems loading any of
the programs on the disk DO NOT return them
o the edtoral office All iy disks should be
retumed to
Commodore Disk User Vol 1o 3
Return:
Disk Copy Labs
20 Osyth Close .
Industrial Estate
Northampton
NN4 ODY
and areplacement disk will be sent to you.




Zeppelin takes off
ecently formed Newcastle
software house Zeppelin Soft-

although it s likely that disk versions
will follow.

ex Is & smoothscroling game
which requires you to find your
throu ber  of leves whils

Weapons at each stage. Zeppelin 5oy
that there are hundreds of variations
on the basic gameplay.

In Sabotage, you play a mercenary
who et to each sector of a
planet and destroy any alien attack
craft which approach. At each sector
you can collect a piece of a blueprint
and a password which lets you go to
the next level. At the end of the game
all eight pieces of blueprint are
sssembied and a secret compute code

ealed.

" For mare detalls contact Zeppelin
on (091) 281 4401.

Budget printer from
Brother

rother has launched a new

budget printer. The Brother
1209 costs only £265, yet has a print
speed of 168cps. It can be used with
single sheets or continuous stationery
and the company saysthat it is ideal for
use in educational establishments as
well as for business applications.

There are three resident fonts -
Prestige, Gothic and Quadro and most
printing functions can be performed
via a control panel at the front of the

chine.

The 1209 can also emulate the Epson
EX/FX series of printers and the IBM
Proprinter XL. makes it
compatible with all popular software.
For more details contact Brother on
061-330 6531.

Mini Office is a
Moneyspinner
hannel Four's

financial pro-

Britain's top home business_package.
Runners-up were Supercalc 3, Money
Manager Pius and Planit
The entrants were judged on the basis
of three criteria: value for money: ability to
do the job; and ease of use. Said Belinda
Giles, Moneyspinner's pmdmer “We

Modem Package from Telemap

T@\emap the company which
operates Micronet, is launching
its own modem package. The aim is to
‘make its online services cheaper and more
convenient to home and business micro
users

Kage, Pak,
coneits of the Telemap propak modem
plus machine-specific software,
connecting cables a year's
subscription to Micronet, Prestel and
Telecom Gold. The modem is Hayes-
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compatible and supports auto-dial and
V21 and V23 protocos.

The cost of the whole package is g
plus VAT. This comes out to be £218.
since subscriptions are not VAT- e
The company says that this is a saving of
£168 on normal retail prices.

Telemap’s oniine service, Micronet, is
the largest information provider on Prestel
with over 20,000 subscrivers. For more
information contact Telemap on 01-278
3143

EA battles it out

lectronic Arts has announced
me immlnem release of two new

Escape to Normandy, based on a
famous film starring Burt Lancaster:

biggest naval batti of 4l ime.
in EAs Leyte Gulf, the player
assumes the role of commander of the
US fleet charged with the invasion of
the Philipines at Leyte Gulf. The
player's fleet consists of a battleship,
aircraft carrier and cargo troop ship.
jame  come: 2
direction of the battle from the bridge
and combat simulation scenes. On the
bridge the commander can access four
ship departments, navigation,
communications, fleet status and
weapons operations to determine
overall strate
e battle sequences include ship-
to-ship action, ship-to-air, which

were looking for a p:
bemostsitable for viewers attempting to
roduce accounts on home computers.
Mini Office I did eveyting requiredoft.
and it was truly easy
i Ofice s avatapl for £19.95 from
Database Software on (0625) 878888,

-to-
ship, the launch of air strikes from
carriers, and ship-to-land, the actual
invasion.

A simultaneous release is The Train:

2 rencn st containing France's
finest art treasures which have been
looted by the Nazis, and manouevre it
successfully through enemy lines to the
Allies at Riviere in Normandy.

The player has the aid of Le Duc, an
injured resistance fighter, and has to
stoke the engine and set switches and

et the correct boiler pressure. En
route, many hazards are encountered
such as enemy traps, ambushes and
sabotage. 50mm cannons at front and
rear of the train allow combat with
enemy planes, artillery and gunboats.

Duc gives the player advice,
direction, inside information, enemy
alerts, and relays messages from the
Resistar

Both Lzyte Gulf and The Train are
available “from Electronic Arts at
£14.95. For further information contact
Electronic Arts on (0753) 49442.
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Elementary?

Infocom has released a new adventure

based on the adventures of Sherlock
Holmes. Titled Sherlock: The Riddle of the
Crown Jewels, it actually gives poor old
Watson, who s played byyou in this case,
a chance to solve a case for himsel

In the game, the Crown Jewels have
been stolen from the Tower just two days
from the Queen's Jubilee. To find the
thief, Watson has to decode a trail of
infuriating riddies. Holmes will
condescend to assist with advice, of
course.

“Onrscreen hints are available, and the
‘game comes complete with atourist map,

Jewels is part of Challenge Inc's Immortal
Legend series. It will be available at £19.99
for the C64. For for further information
contact Activision/Infocom on' 01-431
ol

Mastertronic extends its
r.

udget software house Master-
tronic has cut an important
sl with Activen, pubisher of Rescoe

range of adventures. The first batch of
titles is now on release and includes
Ghostbusters, Eidolon and Ball Blazer. For
more details contact Mastertronic on Ol
377 6880.

Protect your power
he Supa 7 is a new device launched

ion

The Supa 7 s available for £14.95 plus
VAT and 50p p&p from Warwick products
on 01-538 2353.

Hats off for Evesham
Evesham Micros is giving C64
users the chance to win an

company’s
company is offering the prize to any
entrant who can find a piece of
Commercaly avalable oftware which s
compatible with the Commodore 1541C
disk drive, butnotwith the new version of
the Evesham Excelerator.

Evesham is anxious to ensure that the
Excelerator is compatible with all
Co# software. The drive at, £159.45, is £40
cheaper than the Commodore drive.
There have, however been fears that a
number of pieces of turboload software
would not load on the Evesham drive.

Richard Austin, Evesham's managing
director [above), who has promised o eat
his hat if the company has to give away
more than two Amigas, said, “We have
tried to make the Excelerator as efficient
as possible, but we cannot test every
computer game because there ar
many of them. Who better than the public
o attempt this task for us?

Entrants have to write down on a
postcard the name of a C64 program
‘which can be obtained from a computer
shop and which is compatible with the
1541C but not with the Excelerator. The
s enuyreceived by March 928 for exch

/o Solution Public_ Relations, Carlton
House, 1112 Marlborough Place,
Brighton

A Star is Born
tar Micronics has launched a
successor to its successful
NL-10 dot-matrix printer. The new
machive, the LC10, has, says the
mpany, a higher specification for a
Jower price
The LC-10is a multi-font printer with
dualprinting speeds of 120 cps in draft
mode and 30 cps for NLQ output.

There are six resident fonts and seven
print pitches, ail selectable from the
frone panel, Also standard s 2 pust
feed tractor feed, continous
stationery. does not

removed to use the single-sheet feed
facilty.

The LC-10 s available at €229 ex. VAT
from Star Micronics UK Ltd on 01-840
1800.
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Skate or die!

1 fyou think that skateboarding is dead, then  you do, make the most of it before you meet

think again, as Electronic Arts challengeyou
1o Skate or Diel Five events will checkyour skill
and style as you take to the half pipe, the
streets and an emptied pool for a joust with
the town’s top skaters,
nce the disk is loaded, its time to check
in at Rodney's Skateshop to grab a board and
your place in the action. By moving a “Skate
and Die” cursor around the screen you can
sign up for the tournament (along with two.
other humans), check out the high scores, pick
up some tips from the man himself, select a
board from the 15 available colours or practise
some of the events.

When you leave the shop the screen is
replaced by a scene of a street comer where
yuu can try out ycur basic board skills before

one of the that lead to
smgle mmmc&lewmgmamaads
© lhem all. o

the reception committee in the shape of the
police waiting at the end of the alley.




REVIEWS

AT A GLANCE
Name: Skate or Diel

Supplier: Electronic Arts,
Tel: (0753) 49442
Price: £14.95

b.
oun kate, rattle anc
Playability: great

way to keep their lives intact for when they
get the stick. You'll need a cool nerve and
superb timing to stay on your board

Skate or Diel is one of the best disk games
you can buy - it simply oozes quality. The five
events each pose a different challenge, from
the acrobatics of the freestyle ramp, to the
sheer guts of the downhill race and pool joust.
These games are backed up with impressive
graphics, from the colour of your skateboard,
to the way your skater adjusts his shades
before starting down the downhill run. Even
the screen where you select the events is well
thought out and gives you a chance to practise
your skills before you Skate or Diel.

11/49 Station Road, Langley, Berks, SL3 8YN.

d rolll

Addictiveness: wicked.

T

ACT LOST

PLODED

through the treacherous trenches and peaks of
the Reykjanes Ridge while avoiding the
American mines.

Although the crew members are innocent
toyour real intentions your officers will get them
10 carry out your orders as long as you remain
close to the course they're expecting,

You control the Red October through a
series of icons arranged at the bottom of the
screen, below amap area that can be toggled
between either a sonar or contour map to
guide you through the ridges and a 3D
periscope view that is also used to lock onto
torpedo targets. The icons are arranged in
groups 50 you can quickly reach the one you
want. For example, selecting the engines icon

set to select nuclear, diesel,

caterpillar or propellor power.
ctober's speed heading and depth
are controlled by pointing and clicking the
hammer and sickle on a separate display and
n altered  clicking increase or decrease.

AT A GLANCE
Name: The Hunt for Red October
Supplier: Grandslam, Victory House,
Leicester Place, London, WC2 7NB.
Tel: 01-439 0666
Price: £14.95
Graphics: Good,
Sound: beep, béep, bang!l

bility: easy to play but hard to win,
Addictiveness: very.




rne Ranger

Al
A med o the teeth, and mained tokil, the

Airborne Ranger does the jobs that
somehow must be done. Thanks to
Microprose, you can sign up as one of the elite
and brave. Twelve different missions are
offered in arctic, temperate and desert
conditions.

ce you have selected a mission and

difficulty level (from difficult to impossible]
you're dropped by parachute behind enemy
lines but before you jump you can drop three
bundles of supplies on your expected route as
the plane flies over the battlezone. These
supplies are important as they contain extra
ammunition for your rifle, more grenades,
rockets and medic kits to patch up

o
wounds. If you tried to carry themall atonceit

would slow you down too muchmakingyou a.
sitting duck for the enemy troops, machine
guns and mini tanks.

~ Depending on your mission briefing
will havuad;sm:y lane or a fuel
n e

result of enemy fire o stepping on a mine but
soon you'll climb into the action and “feel”
your way through. You'l then be hooked and
driven on with a thirst for glory and promotion
Only the most experienced Rangers, however,
should push the difficulty to_its. limit as the
higher levels replace the rifle-firing guards
with ones armed with rockets and grenades.

This is the elte of the combat games. ~ TH

57
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AT A GLANCE
Name: Airborne Ranger

Supplier: Microprose, 2, Market Place, Tetbury, Gloucs, GL8 8DA
Tel: 0666 54326,

Sound: bang, bang, boom!
Playability: climb into the action.
Addictiveness: [l get them next timel

?T% %)
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The computer version of the game i for 3-
10 players. These can all be human or amixture
of human and computer opponents. Each
human must begin by defining their
personality by setting levels for twelve
different traits on a histogram. These traits
include personal and professional integrty,
greed and honesty. At the end of the game,
you are given an updaled histogram based on
the answers that
game !eacures lors of variety. There are
64 different computer opponents ranging

REVIEWS

AT A GLANCE.

Title: A Question of Scruples

Supplier: Lesiure Genius, 2-4 Vernon Yard, Portobello Rd,
London W11 2DX Tel: 01-727 8070

Price; £14.

95
Graphics: Dubious-looking characters give dubious answers
Sound: N/A
Addictiveness: You still need a good supply of human opponents
Playability: No real opportunity to cheat (oh, what a giveaway)

Eye

E very year, anew strategy game appears on
the market claiming to be simpler to play.
than Snap but more difficult to master than
Chess.*Remember Kensington, September,
Continuo or Mandala? Maybe not, but |
suspect that you have all heard of chess.
Doubtful publicity claims aside, this year's
contender is Eye.

As with most strategy games of this nature,
the object is to move your pieces round the.
board into a winning position before your
opponent does likewise. Nothing original in
that, you say, Butitis the board that makes you
sit up and take notice for thatreally s different.
It is also very difficult to describe without
seemgz picture of it in front of you.

board consists of two rotatable spirals
mr\g on mpaia coloured baseboard. The
arrangement s such that there are always

AT A GLANCE

Title: EYE

Supplier: Endurance games,

Unit 1, Baird Rd, Enfield, Middx ENI 155

Price: £14.95
Graphics: Clear and colourful
ind:

Addlnrvenes: Initial interest then rapid

Playabllny: Setting up is a pain, the rest good.



Combat School

C ombat School has been a megahit on
cassette and its easy to seewhy. Ifs tough,
varied and exciting but in some ways it's too
difficult

As a trainee marine you might expect that
the training course will be challenging and this
must be the toughest challenge around.
Obstacle courses, several shooting ranges,
cross-country running and canoeing, arm
wrestling and unarmed combat. Each

ol
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challenge has a time limit or a qualifying score
which s often so tightly calculated that
nothing but a near perfect performance will
allow you to pass onto the next stage.

Success must be attained at every stage
because failure at any one point takes you back
to the start. A near miss, such as one shot short
of aqualifying score on the firing range, results
in a second chance. By performing anumber of
chin-ups in a given time you can avoid being
drummed out but each time you have to resort
to this challenge it gets harder and harder.

Once you've competed successfully in all of
the events, you can go onto the second part of
the game where you must complete a secret
mission to rescue a hostage in the American
Embassy. The hostage is guarded by a tough
team of terrorists and my first visit lasted about
three seconds. This is annoying because failure
means going back through the school course
again and a code to allow you to attempt the
mission after disqualifying once would have
appealed to me more.

Despite this, Combat School is excellent -
probably the best thing to come out of Ocean’s
liaison with Konami. It's certainly one of the
best games that Ocean has produced in its
long and eventful life. NJD

AT A GLANCE
Name: Combat School
lier: Ocean, 6 Central Street, Manchester M2 5NS
Tel: 061-832 6633
Price: £12.95
Graphics: Al
Sound: Strained and fuzzy at times
Playability: Very, very mean
Addictiveness: Can't put it down

Out Of This World

hile playing around with trying to

improve on a maximum speed of 0.9
times the speed of light, Captain Chuck
Harrison has blasted himself into an altemative
universe. So goes the scenario for this game on
the Reaktor label from Ariolasoft.

Waves of aliens move across the screen at
different speed and from different directions,
Dodging and weaving your craft through the
waves, your aim as Captain Chuck is to kill as
many ailens and collect the counters that they
drop to improve the weaponry of the RP2-16
aaft that he’s flying in.

Notall of the alien ships drop counters but
those that do leave these tokens bouncing
wildly around the screen. Trying to collect
them is a nightmare as more waves of aliens
appear zig-zagging or gliding across the
scrolling backdrop.

When enough tokens have been collected,
they are automatically cashed in for a weapon
selected fiom a range of seven altematives

Out Of This World s just another version on
the Nemesis theme but lacks the megaships
which made the real challenge of the arcade
original. This offering has the look and feel of
budget label game and i it had cost £5.99 the
review would have been different

Onthe plus side, it does play quite well but
can't overcome my feeling that it lacks the
challenge that | would expect of a £12.99
game.

Ariolasoft has come down in the world
since the heady days of Broderbund and
Electronic Arts label games and this is not the
type of game which will bring them back
again. Nice graphics though. NJD

AT A GLANCE

Name: Out Of This World
Supplier: Ariolasoft, 9 Disraeli Road,
Putney, London SW/15 2DR.

Tel: 01-785 4285

Price: £12.99 .
Graphics: Hunky

Sound: Ample but not inspiring
Playability: Fast and furious
Addictiveness: Fairly average




Gary Lineker’s Superstar Soccer

[H 22 you got wht I cakes as 2 payer 15
score vital goals in important matches?
Have you what it takes to manage and build a
team that will rise from the foot of the fourth
dislon t0 League and Cup glory? You wil

eed to succeed in this football
ST England's top striker.

Your job as manager of your chosen teamis
to pick the team, build the squad, make
decisive moves into the software market and
decide the tactics during the games. As a
player you can be either the goal scoring
centre forward or the [ast line of defence, the
goal keeper. You will also have four other
computer-controlled team mates that are
directed by the management tactics.

Each player has an age and skill factor that
determines not only how well they play but
also how quickly they move. As the game
begins you have a squad of teenagers thatyou
must build into a championship team and take
to as much glory as you can cram into nine
years. To do this you will have to spend your
trading points wisely - these are allocated atthe
beginning of each season and can be used to
send your whole squad to training cam
(slight’improvement in most players|, train a
youngster (you get a 17 year old with a useful
skill level] or to trade with another team by
offering a player and some trade points, Ifyour
offer is accepted you will have a new player, if
it's refused you can try elsewhere but you will
have lost some points through arbitration.

The football matches themselves play fike a
miniaure verslon o (ntemational Soccer and
cai remarkably tight _affairs, but
umonunarery you'll have plenty of time to
decide your tactics and celebrate your victory
or waﬂow in defeat as the game takes ages to
Ioad an

Americanisms that pollute the game, as you
realise that Superstar Soccer has more to do

awarded free kicks ot for obstruction or fouls
but for “delay of game” and “interference”|
I you can cope with all that, and | could,
you're left with  highly enjoyable game that
will eep you playing wellnto the sma hours,

REVIEWS

AT A GLANCE

lame: Gary Lineker’s SuperStar Soccer

Suppll : Gremlin Graphics, Alpha House, 10 Carver Street, Sheffield,
S1 4FS. Tel: (0792) 753423

Price: £14.95

Graphics: matchstick men.

g P
that you ‘Il have to enduve the annoying

Suund. cheers and whistles.
e Aaa

Flying Shark

t last the true arcade version

Firebird's programmers Dominic Robinson and
John Cumming have produced a brilliant
game which shoots 1942 and the like down in
flames.

I don't believe the exaggerated boasts
scrawled on disk inserts but for once here s a

jame which lives up to the promise of ‘the
definitive conversion’. Superb graphics, awide
range of enemy planes, battleships and tanks
in all shapes and sizes means that flying the
prop-driven fighter plane across the detailed,
scrolling landscape never gets boring

As far as rules are concemed the set up is
simple: dodge the bullets, blast everything that
moves and everything that doesn't!

As you blast your way through Hell, the
occasional superweapon or a much-needed
extra life bonus can be grabbed, You'd be best
advised to grab whatever's going because

12

after an etemnity of sweaty survival tactics you'l
need all the firepower you can muster to wipe
out the megaweapons at the end of each level.

Death is not as fearful as with most games,
painful though it may be. Each level is spit up
into stages and an unwise decision means
reincarnation at the beginning of the current
stage rather than at the start of the

Flying Shark receives my highest
recommendation as an addictive and accurate
arcade conversion. Well done, Firebird! NJD

AT A GLANCE n
Name: Flying Shark
Supplier: Firebird Software, First Floor, 64-67 New Oxford Street,

Tel: 01-379 6755
Price: £14.95
Graphics Cute and aourtu
ind: Won't win awards but won't offend
Playablllly Addictive to the extreme




Super-tact

A deceptively simple game of strategy and tactics, this. It'll
have you biting your fingemails in frustration in no time

flat.

By R Kyme-Wright

You can also specify whether or notyour
opponents will be computer or human.
The game requires you to move the counters of
your own colour around a ‘race track’ to a
home area. You have four counters and so do
each of your opponents. The number of
squares you can move is determined by a dice
throw, but before you can move anything at
all, you have to throw a six (after his you will
get a second throw). The dice throws for you
and your opponents are arranged by the
computer, and appear automatically displayed
at the centre of the screen
Simple, but the catch is that if your counter
is landed on by another of yours, or by one of
your apponents, then it automatically returns
to ts start position, and has to go all over
again. Of course, you can mess up the
opposition’s prospects in the same way. The
game operates on the wimp system. You are
equipped with a pointer, and you have to use

s uper-tact s a game for up to four players.

X
&
a
w
he
-
2
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the joystick to point itto the piece you want to
move. Beware, though, if you point it to the.
wrong place, you forfeit the move.

Loading the program

0 load the program outside the menu,
enter LOAD “SUPER-TACT",8 and RUN. The
game will first ask you for the number of
players -up to four - and will then go on to ask
how many of these you want the computer to
play.

Chaos in space

Can you survive wave after wave of vicious alien attacks?
Hone up the reflexes with this month's blast-em-away
game

ﬁ@@

By Paul Williams

haos inSpace is a shoot-em-up that may

ook a little familiar at first sight, but

beware, it has a hidden sting in the tail
It may appear to be classic Space Invaders, and
functions very wellin this role, but waiting for
you in there is a little touch of Galaxian.

The game s played with a joystick in Port 2
Pressing the Fire button will start the game,
and the Stop key will pause it at any point. Use
the joystick to move your laser base right to
left, and blast away at the aliens with the fire
button. Make your shots count - you only have
three lives.

Points are counted for aliens as follows:
ts:

500 pts: Green Swoopers

700 pts:  Blue Swoopers Loading the program )
900 pts:  Red Swoopers

200 pts:  Edge of mothership To load Chaos in Space outside the menu,
500 pts:  Centre of mothership enter LOAD “CHAOS"8 and RUN. The

You only get 50 pts for an alien if it isn't
swooping

programitselfconsistsof modles CHAOS (the
loader}, C.SOUND, C.TABLES and C CODE i}



Software Over the
Rainbow

The weird multicolour system on the C64 can be difficult
to understand. Here is the ultimate key to a colourful

PROGRAMMING

___fine thatthe:

future.
By Norman Doyle

ulticolour can be a difficult
M mode to understand and can

also be difficult to apply. The problem
is one of packing information into the screen
and results in a loss in horizontal resolution or,
in plain terms, a reduction in the number of
pixels across the screen. Why this problem
occurs can only be explained by looking at the
way in which the computer applies colour to
the screen.

Whether programming in Basic or machine
code, the user soon becomes aware that there
are two screen maps in their Commodore:one
contains the value of the displayed characters
and the other holds the value of their colours
The screen character memory starts at 0400
(1024 in decimal) and runs through 1000
Iocations to S07E7 (2023). The corresponding
colour map starts at SDBOO (55296) and ends
at SDBE7 (56295). Unlike character memory
which can be switched around throughout
the memory and doesn't have to remain at
50400, colour memory always occupies the
same locations and doesn't use its allocated

e very economically. There are 16 colours
available which-means that only half a bytefa
each

Colour Considerations

In multicolour mode the memory map
Iocations represent only one of the character’s
colours but in avery peculiar way. To examine
this power up the computer and type in this
line:

PRINT [CLR][[[[["

The screen clears and five brackets are
printed.

POKE53270,PEEK(53270JORI6

Now the computer goes into multicolour
mode, but the brackets and the cursor
disappear. To get the cursor back hold down
the CTRL key and press the number 2key and a
white cursor will appear. As you type the
following, natice that the letters now appear
in normal mode and not multicolour:

FOR A-55296 TO 55300POKE A, NEXT
\We have POKE the value for brown (9)

into'the'colour memory map but the result is
hat the brackets appear as white characters.

“How is thisphenomenon explained?

Firstly, the'\colour we are controlling is
Multicolour 3. {mpulticolour mode the value in

/ /the map can have one of two states - above or

Thi“prodiies a yahow fetter A on the/// Below a value of seven. If the value s seven or

~———————oybble]isneeded 1o <o rane valug,of
—character's-colour- /
| @ o . Tisgambe xesreaoymmng hay
“and a colour to their resptmve scmen
1o Lox H £
o POKE, 1024, 1POKE 442%, //"r !
| 4120 -/
TR
‘ ll T screen, Ghangethe sevento 39(527), 135(87).
1 e 247(5F7), each time mek‘ ?u\( s
o150 “Notice thatthe

Value is;a beier quide
appears. If you peek int
you've-poked the numbds

babl
Poked Bl B

NDIS |

lgss the/ colour! follows the normal rule

the same, a(;wdmg to the value used and the character

fisplayed in/normal mode. If the number is
hit or more the colour of Multicolour 3

“~becomes/the value of the colour nybble minus

eight/Ninewas the value which was poked in
and nine minus eight gives one - white.

It is obvlous that this system fimits the
possible number of colours to-the eight listed
ard, an imposedimitation which

~ —is/Tigid and not avoidable by clever

programming,
Colour Selection

The eight color limitatioh does not apply
to the other two colours which multicolour
mode can access, thevalue ofthese is stored in
locations SDO22 (53282)|for Multicolour 1
and SDO23 (53283 for Multicolour 2.



Any of the 16 colours can be used but the
limitation is that these colours are the same for

when these locations can be changed back
and forth with each interrupt routine.

This limitation means that the most
colourful non-interrupt screen displays can
only be achieved if the programmer uses
Multicolour 3 for the dominant character
colour and Multicolours 2 and 3 for the less
noticeable colours

To get back to the original problem of why
the resolution is halved in muiticolour mode,
the answer to the next quesmm supplies the

As you can see the result s that every pixel
has a 1l configuration. The normal mode colour
was light blue which has a value of 14. In
mutticolour this value still determines the pixel
colour of a 11 pair but, because of the seven
colour rule, the perceived colour is eight less
than this value which is 6 or biue. The
background is also biue so the pixel colour is
the same as the background and the character
is ‘invisible’. This can be proved by poking 14
back into the top five screen positions, the
bracket characters will disappear but by
poking the background colour to white they
can be made to appear in their true colours.

solution: how does the know whict
colour to use?

In normal mode the colour can only have
the value held in the memory map. Whether
this colour is displayed depends on the ‘state
of the pixel.

In multicolour mode the colour can be any
of the three multicolours (pixel switched on) or
the background colour [pixel off). The four

each of the pixels can be either off or on. In our
zero and one display the possible
permutations of the pixel pairs are 00, 01, 100
11. Although there are still eight rows of eight
piels foming each characier block. the facc

that two bits are needed to describe the
programmer’s colour requirements to the
computer's operating system (the VIC chip)
means that neighbouring pixels must have the
same colour. In other words, the perceived
resu!uucn is eight rows of four double-width

b b selection broadly follows the same
rules in multicolour as in normal mode - if
either pixel within a pair is switched on, both
pixels will be displayed in the same colour: if
both pixels have a zero value, both are off and
the background colour shows through.

This means that the three modes which are
of most interest are the ones with at least one
pixel in the 'on’ mode: 01, 10, I1. The 11 mode is
analogous to the pixel being switched on in
normal mode, that is the colour is derived
the value heldinthat character position on the
colour memory map. A binary value of 11
converts to 3 in decimal, hence why I've
chosen to call this Multicolour 3.

In a similar way 01 and 10 translate to
decimal as 1 and 2 and so both pixels will be
displayed as either Multicolour 1 or Multi-
colour 2 respectively.

The Reality

In the example using the square brackets,
the character information was not devised
with multicolour mode in mind so the on or off
states of the pixels is still the same when
multicolour mode is switched on. How this
affects each square bracket character can be
seen in Diagram | where the pixel pairs have
been drawn in.

O O ENEE PR 8 O
O EE
6 olimElle Ble o
R _IICICR]
o ojrmmilo 616 o

6 o (im0 0o ¢
O 0 JEUEER | FNEN | O O
6 aila ale 6fja a

Diagram 1
Character Evaluation

The pixels are paired up but calculating
byte values for the character rows still follows
the same regulations as for user defined
graphics (UDGs) in normal mode. Each pixel
position has a value corresponding to 128, 64,
32,16, 8 4, 2, 1left to right). If the first two
left-hand pixels are turned on and the others
are off, the poke value would be 12864 or

2

It follows that 192 is also the value for
selecting Multicolour 3 for this pixel pair. f 128
is POKEd both the pixels will be in Multicolour
2 and 64 will result in a Multicolour 1 pair.

Quick Change

Whether in multicolour or normal modeit's
often desirable to colour a full screen or a block
with one particular colour. Contained on the
disk is a program called MULTIFILL which will
fill_part or ail of the memory map with a
specified colour. To use it poke location S02(2)
with the colour value (remembering to add
eight if Multicolour 3 s used). The width and
height of the column is poked to SFA and SFB
and the start location is poked to SFC and SFD
in low byte high byte order.

The routine is then called by JSR $033C
from machine code or SYS828 in Basic.

The routine will only fill rectangular blocks
but experimentation using several calls to this
routine using different parameters will show;
how oddly shaped areas can be filled. | would
recommend practising in normal mode before
resorting to multicolour mode. the Basic
example’ program MULTIFILL DEMO shows
how these odd shapes can be defined.

PROGRAMMING



C-Zap

If you feel the need for speed, convert your Basic programs
to machine code with this powerful compiler

By Paul Williams

machine code which takes any RNDI). See Appendix I for use of RND with
standard Commodore 64 Basic the compiler. All other standard BASIC
program and converts it entirely into machine  commands work in the normal way, apart from
code. This dramatically speeds up programs,  the minor limitations listed below.
making, for example, Basic games run at
arcade game speed, A Basic program which 1-All numbers are stored as integers in the
normally takes about 3 minutes to run will, range -8323072 to +8388607.
once compiled, run in about 10 seconds using
this program 2.Strings can be any length up to 79
The reason for this is that normal  characters (this can be varied - see Appendix
interpreted Basic (as found in the C64 Rom]  2).
has to decode each line of your program each
time that line executes. For each GOTO it 3 arrays can be one or two dimensions, ..
s o find the relevant ine t0 Jumpto, and for  B'atac) or DIM BDS(5,6).Ifan array s used
each variable (eg. AxB *C) it has to find the ithout 2 DIM statement, it is assumed that
position in memory where thatvariable'svalue e 3y is one-cimensional with elements 0
L eg Pl iy shg 10 10. Generally, all arrays should be declared
A compiler does everything at compile ;i 3 DiM statement before they are used
time. The whole program is converted into  por the compiler, this means that they are
machine code which can be executed geciared physically before they are used, notin
without needing the original Basic interpreter e e oo
You geta program which can be directly run by R CorUr T & becuse

the processor ... which means it runs fast. rograminline
cq 2 to find a
‘element inarray.

T he C-Zap Basic compileris a12k chunk of One command which has to be modifiedis

2 Basic program to machine

i the stop key in a compiled

g, e following
Ks="[Stop key] THEN END

e [Stop Key] will appear as a reverse-

C when you type this line in.

a bug inherent in many

modore &4's: P aracter to the s

3 \\m screen now does not, isimilar POKE to

ZAD i 3 the relevanteololr memorydbyte for the

- ‘% character 7to d that a
PRINT[Clear-screen] done_since

y L3
“:;@‘& o

e last screen-scroll. This featul

e s
Q and Basic, prwdemm‘,{‘ﬁ
compiler [Bhcompile c(\[g s 1 and has |
been initialised (by running C- ‘o
compiler, or some compiled code - see 3ter| -4

me-Basic programs disable the operating
Rom.or 1

L el mop,\el{!g_' ,‘ 3

-
point. enables all the Rom. Since



the compiler switches out the 8k Basic Rom to
store the variables there, such a command
would be disastrous to compiled code. For
compilation, replace aPOKE 1,58 with POKE 1,
PEEK(1JORG. (This is also fine for normal
interpreted Basic, as it doesn'taffect the status
of the Basic Rom, just 1/0)

would result in 42 54 45 67 42 being printed
to the screen when the compiled program is
run. Again, this won't work in normal
interpreted Basic - these are extensions to
Basic solely for compiler use

Features of the compiler

The compiler allows raw machine code to
be included as part of a Basic program. Thisisa
feature included for the programmer who
knows about machine code who needs
céftain procedures to run at their fastest
possible speed.

Machine code is included in a compilable
program using the

APPENDIX 1 - Use of RND

with the compiler

One command which has to be modified
is RND(1) - this normally gives a random
number in the range 0 to 0.999999999 ... 0
this would be no good to the compiler
However, most of the time RND is sed in the
following way:
AZINTIRND(1) *X] or B=INTRX-"RND(1]}+1

a #, as in the following example:
100 REM#5A9,500,58D.500,504
The $-signs signify hexadecimal numbers
Upon execution of the compiled program 44
zggmw?a
those-byteS as .
wsip’ |

$0400).
The input jdi6es _not y
hexadecimal: décimaf numbers aré en eaa§
themselves  (€.g. (169,0."and sto-byte
decimal nuMibess. Can.- ntered "as
Dinumber), as in D65534 which would result
in 254,255 beingstored i.e, low.byte followed

reted OR compiled, use the following
éginning of the program type
/| 1DEF PNRIX|=INTIPEEK(56324] X/256]

aStatement, justfeplace itby:
AZRNIDIX) Or-B=RND{X|#"

T2 the compiled verion of mD(x) ahves'a
random lifiteger in the-range-0

H

fowe: it uemon it
rlormat'Basic, _thefinction” wilf* fevert. to
%{umng,ava‘me between®and. if youivish

it _pfograpt” ta eruf, exactly the sdime

and” replace evemy occutrence of
vNT(RuD(IJ*X] op INTIX#RND(1)}; with
e. w e e QINTIRND[) *100)+1

fogfs— [ |

by high byte).

See the exampleprégram - REM MC opte
disk for a demonstfation:of ths feagure

If you run a pr coptairiing REM#

fines in normal interpreted BASIC, the machine
code lines will be totally ignored as normal
Basic skips over any REM statements. The
REM# feature is only for use with compiled
programs.

However, when writing pmgm%m
scratch for use with the compiler, the RENI#
feature is a handy way of including tables of

(\Pl':ﬂﬁ& 2 - Changing the
maximum string length
By defalit, the maximum stfiig} lehgth
missible i, compiled pregrams s 79
characters. This o probjém, /as
gs are rarely longer than that lerigth.
(wi  scieen lines
However, for particutarly large small-string

ON THE DISK

~~numbers without using DATA staiements | arTays, it s sometimesnecessary to define each

»{“ [Wwhich take up 3 bytes per entry rejavdleg‘b] @emem to be sriialler than 79 characters

{ pr 3 fer to fit all the elements of the array into

e 4000 REM#32,54,45,67.42 memory, o in other cases a few strings might
A

need to be longer than 79 characters. In order
e DU S11Ng length, type:

he-specified line number,'so a line
10 FOR 1 = 0 10 4 : PRINT PEEK(&4000+1];




ON THE DISK

Do not forget to either reload the
compiler or POKE the string length back to
POKE 49152,80 before compiling another
program

Beware one pitfall - some very large string
arrays cannot be squeezed into memory with
the compiler, so they write over the actual
compiler code. This means that when the
compiled version is run it will wipe out the
compiler, causing no problem until you want
to compile again, in which case you must
reload the compiler with LOAD"CI",8,1 before
typing another SYS32768 or $Y532768,D. a

APPENDIX 3 - Memory

usage by the compiler

To indicate roughly what is going on
when the compiler is active, there follows alist
of memory usage

MEMORY AREA USAGE
(Hexadecimal]

$0000-S03FF System workspace
$0400-S07FF Screen memory

S0B0O-SIFFF Basic program (can
extend further if
compiling to disk]

$2000-$x00x Compiled code when

compiling into memory
Run-time string storage
space

Run-time variable and
array storage

DATA storage
Standard Basic inter-
preter - switched out by

$8000-S9FFF
$SBOOO-SBAFF

SBBOO-SBFFF
SA000-SBFFF

compiler

SCO00-SCFFF Compiler run-time core
and Dos Support system

SDO0O-SFFFF Same as normal: /O and
KERNAL ROM

Send this form with your remittance (o
INFONET LTD., 5, River Park Estate,
Berkhamsted, Herts HP4 IHL




Loading and running

To load the compiler type LOAD
“C-ZAP",8 and RUN then either load or type
in your Basic program. To compile it, enter:
SY532768

The compiler will get going, then either
give you a table of memory allocation (ignore -
it's just for interest) to’indicate successful
compilation, or report a compilation error.

If the compiler has been successful - and
generally if a program works properly in
normal ‘interpreted Basic the compiler will
compile it successfully - you can now type:
SYs8192
1o run the compiled version.

As long as your Basic program is smaller
than 7K, it will stil be resident in the machine,
50 you can modify it ifyou like and re-compile.
If, however, your program is bigger than 7k
you should not compileit directlyinto memory,
but to disk by typing:

SYS$32768,D instead of just SY$32768

" Then, to run the compiled version type:
LOAD "PROG2".8

LOAD “PROGI"

This process can be used to save a finished
compiled program to disk, and then each time
you want to run ityou don't need the compiler
oryouroriginal program, soyou can type (after
LOAD"C2,8,1 (loads Compiler run-time core]
LOAD'PROG2"8,1 (loads any DATA used by
your program)

LOAD"PROGI".8 (loads your compiled
program)

RUN

If you like, you can rename PROGI and
PROG2 using @RONEWNAME=OLDNAME
(the disk rename command) to something
relevant to your program.

So basically, use SYS32768 (if memory
permits - and it sually will with most average-
size Basic programs) to temporarily compile a
program (and then run with SYS8192), and
5Y532768,D to compile the disk, i.e. to createa
permanent copy of the compiled code.

None of the demonstrations with the
Compiler are too large to be compiled directly
into memory with SY$32768 - so by LISTing
these you can get a feel of how big programs
can be before restrictions are imposed.

If your program has no DATA statements
(signified by the compiler producing a line
DATA STORAGE: $BB00-SBBOO at compile

The demonstration
programs
A number of demonstration programs
have been included on the compiler disk. All of
these are in their Basic form, soyou can see for
yourself the complexity of program that the
compiler_allows. Each is loaded using /
filename (or LOAD filename ,8) and can then
be compiled using SYS32768 (assuming the
compller package CBOOT has already been
loaded) - and executed with SYS8192.
The demonstration programs present are:
MAZE DEMO A 3-dimensional view
of a maze -
computer finds  its
own way through
MAZE Same as above but
you find your way
through
HYPERTUNNEL A pattern generator
ELEPHANTHUNT A game which
becomes arcade-
game speed when
compiled
Another pattern
generator, this time
using a program-
mable character set
BALLSA A simple demonstra-
tion of bouncing balls
A demonstration of
the REM feature of
the compiler for
including machine-
code in Basic pro-

WELCOME

REM MC

grams
A useful program
which converts the
reverse-screen char-
acter set into under-
lined characters

A simple statistical
program potting in
3D the results of
shaking two  dice
repeatedly

DIVIDE If you MUST use
floating-point _ this
simple program
divides one number
by another to give an
exact result to as
many decimal places
needed

UNDERLINE

DICE GRAPH

time within the block of ation
statistics printed) PROGZ is an empty file and
it is not necessary to load it for future runs of
the program.

frer g , t0 se
what adifference the compiler makes RUN the
program in normal interpreted Basic. then
compile it and run the compiled version 0

ON THE DISK
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Basic+

C64 Basic is, well, a little spartan. Soup it up with this

Basic toolkit
By Graeme Gayler

Basic+ adds a lot of useful commands to
Commodore Basic - it certainly needs
something adding! The goodies you will now
have atyour fingertips are described below. All
commands will operate in the DIRECT MODE
only.

Direct commands

(@NUMBER n1,n2 This will renumber a Basic
program from start to finish with first line
numbered ni and line spacing set at n2. This
only numbers line numbers and not GOTO's
and GOSUB's. If nl or n2 or both are omitted
default values of 10 are set.

@RENUMBER n1,n2 This will renumber a
Basic program from start to finish with the first
line numbered nl and line spacing set at n2.
This command will also renumber GOTO's,
GOSUB's, GO's, and THEN's. If nl or n2 or
both are omitted default values of 10 are set. If
the program to be renumbered has many
GOTO's or GOSUB's, time must be allowed
for the program to perform the renumbering
as it might involve considerable amounts of
memory moving to allow new line numbers to
be inserted into the Basic text.

NOTE: There are two extra messages
that can be flagged using the RENUMBER
command:-

1'LINE SPACING TOO HIGH ERROR’ which
will occur if either ni or n2 selected will create
a line number greater than 63999 (maximum
line number in Commodore Basic). This error s
also active in the @NUMBER command
2°UN'DEF STATEMENT ERROR IN LINE
** % "_Prior to renumbering the GOTO's
the programme checks that all GOTO's direct
to legal line numbers, if one does not the error
will be flagged.

Both of these errors are nondestructive in that
the checks are carried out prior to any
alteration of the basic text.

(@DELETE ni-n2 This will delete line numbers
between, and including nl,n2. Syntax is
exactly the same as for the normal LIST
command, i.e. DELETE i, DELETE n- DELETE-
n2

@LIST n1-n2 This command performs a Basic
list in exactly the same way as the normai LIST
command except that it LISTs to a printer only,
if connected. Syntax the same as for DELETE

@BIN 1 This will display the binary number nl
in decimal, decimal high/low, octal and
hexadecimal format. [nl range 0 to
)

@DEC n This will display the decimal number
ni in decimal high/low, binary, octal and
hexadecimal format. (nl range O to 65335

@OCT ni This will display the octal number nl
in decimal, decimal high/low, binary and
hexadecimal format. ni range 0 to 177777)

@HEX nl This will display the hexadecimal
number nl in decimal, decimal high/low, octal
and binary format. (n range 0 to FFFF]

@PEEKn! This command will peek at the
location nl in the same was as the normal PEEK
command, but will display the address in
decimal and hexadecimal, the number stored
in decimal and hexadecimal. It will aso display
the condition of all the bits of the address.
Example of output from the @PEEK command
ADDRESS 49152 Sc000

STORED 204 SCC

BT76543210

@OLD This command will restore a Basic
program which has been lost with the NEW
command.

@s This command will display the disk
directory on the screen without corrupting
any programme resident in memory.

@"FILE NAME" This command will foad into
memory, from disk, the program FILE NAME. If
the file name is left blank ie @” or @” " the
routine jumps to the @$ routine and displays
the directory.

Be careful

When BASIC+ is activated it changes the
KERNAL LOAD ROUTINE VECTOR
(50330,50331) to point to a new routine. This
routine first checks the end address for a load
from TAPE or DISK to see that it does not try to
ovenwiite the BASIC+ program. If it does a
“POVERWRITE WEDGE ERROR'is flagged and
all input/output operations are stopped. This
protection will not work when the program
that i being loaded alters the IRQ VECTOR
STORE (S029FS02A0) during tape input
operations ie TURBO LOADERS.

@REVERT This will restore the computer to
normal Basic and revert the KERNAL LOAD
VECTOR to power up condition. BASIC+ can
be re-activated with SYS 51200.

Loading the program

Basic+ can be loaded outside the menu by
typing LOAD"BASIC+",8 and RUN. It can be
restarted at any time by Y5 51200, i}



Tape archive

Keep your disk info safe - on tape - with this useful little

program.
By Les Allen

he floppy disk is a fast and convenient
T method for storage of computer

software but is somewhat prone to
accidental damage.

By comparison tape s slow and tedious but
robust n its construction and ideally suitable
for producing a backup of a diskette.

This routine provides the facility to
download a complete disk of 664 blocks, in
track/sector format, to tape in approximately

F1 DISK TO TAPE TRANSFER

Screen prompts are provided for insertion
of the disk and destination tape; a unique tape
header is provided that identifies the filename
of the backup tape which can obviously be
different to that given to the name of the disk
Press record and play to enable the process to
be automatically completed without further
operator involvement. Press RESTORE to
return to the main menu.

7 minutes. The routine does not transfer
individual program files but creates a ‘virtual
disk’ by copying each track and sector of the
complete disk to tape.

F3 TAPE TO DISK TRANSFER
The backup is not capable of being used
on its own, and must be converted back to
disk prior to use. Simply insert a previously
formatted disk into the drive, the backup tape
into the cassette, and follow the screen
prompts. Press space when the tape header is
found and the transfer process is completed
without further operator_ intervention, in
approximately 7 minutes. Press RESTORE to
return to the main menu.

This routine will not transfer disks that
contain protection routines,

LOADING THE PROGRAM
To load Archive outside the menu, type
LOAD "ARCHIVE”, 8 and RUN.

Binders

Organise and protect your disk with
Commodore Disk User disk binders and

data disks.

Why not keep your Commaodore Disk User program
collection alongside your magazines in a styiish Disk User disk
binder? The binder comes complete with 10 disk sleeves to
organise and protect your program disks. Why not buy a disk
binder o house all of your data disks? We can even supply
Commodore Disk User data disks. The Commodore Disk
User logo immedately identifies your disks and there’s room

o title them and document the disks details.
Send for your disks and binders now!

Prices are as follows:

Commodore Disk User Binder £4.95, including

10 sleeves. Order code BDYUI

Commodore Disk User Binder with 10 sleeves and
10 disks, £9.95 Order code BDYU2

10 sleeves for insertion in binder, £1.50. Order code
BDSI0

20 sleeves for inclusion in binder, £2.75. Order code
BDS20

10 Commodore Disk User data disks, £5.95. Order
code BDDIO

PRODUCT NAME | ORDER CODE | QUANTITY

Overseas postage add £1.00

TOTAL




Link and Crunch

Tighten up your projects by combining the code and

streamlining the storage.

By Tony Crowther

nce a machine code program has
O Deen witien it often Occupes

several different areas of memory
and doesn't necessarily use the space as
efficiently as it could. The Linker and
Cruncher programs presented on this
disk have been devised to help you correctthis
and save the need for Basic loaders.

Use of memory can be limited when
writing a program because of the need to use
relocated screen positions, user-defined
character sets and other such reasons. When
saving the final programs to disk you are left
with two alternatives, either the whole area of
memory which the units occupy can be
saved or a Basic loader program can be
generated to pull each section from disk. Both
of these methods use up disk space which
could be better used for other purposes,

The Linker allows you to store all the
of a program sequentially in memory
combined with a special routine which will
pull the sections apart and relocate them to
the correct areas of memory whenyour Linked
program is loaded and run.

To create amaster programyou LOAD and
RUN the Linker. This will display the input
screen which uses special non-alphabetic
symbols to issue commands. Anything else
which is typed in on the screen will be treated
as a program to be searched for and loaded
into the Linker sequence.

Disk commands can be issued if just the
part enclosed in quotes in the normal Basic
commands are typed in, preceded by the '@’
symbol (situated beside the asterisk on the
keyboard) and stripped of their quotes. For
example, @SOMENU would erase the
program called MENU from the disk. On its
own, the ‘@ will print the contents of the
drive’s error channel on the screen. A directory
can be displayed simply by entering the dollar
symbol followed by a RETURN. This prints
directly to the screen and does not affect the
memory contents at all so it can be used at any
time during the linking process.

If you're fortunate enough to have two
disk drives, you can set them up as devices 8
and 9 and use the left pointing arrow at the
top left of the keyboard totoggle between the
two units.

If you make a mistake when loading the
routines for linking, there is no other option but
to clear the memory using the upward
pointing arrow symbolwhich s located to the

right of the asterisk on the keyboard.

The final two commands relate to the
linking process itself.

Program sections can be loaded by typing
in the name of each section and pressing
RETURN. No special load command need to
be used and the program will automatically
append each new program onto the end of
the last one loaded into memory. Ifat any point

need to check what programs are
currently stored the contents can be displayed
by entering an asterisk { *). This gives the first
four letters of each program name, their start
and end addresses in the Linker's memory,
their actual load addresses and their lengths in

Once the parts are all in memory, you are
now ready to save the linked program to disk
entering a question mark symbol will display
the same information as the asterisk gave but
an input prompt for a save name for the
program will now be displayed. Make sure
that the save disk is in the drive and enter the
correct name that you want the program to be
called. When you press RETURN, a second
prompt will appear which requires the boot
SYS address of the finished program. This will
automatically run the program after it has
been relocated by the generated Linker
program

After saving, the computer should be
turned off and then back on again. The newly
saved version can now be tested. Load it back
i from disk and type LIST. This will display the
Basic boot line which is SYS2080. RUN the
program and it should automatically
reconstitute your original routine and execute
it without any further interference.

Note, you cannot link Basic programs

Reducing the Load
Linker is a convenience program which

avoids the need to store a separate loader on
the disk but apart from this no real memory
el achieved. For disk and memory

conomy you will have to put the newly
gsnera!ed Linker program  through ~ the
Cruncher.

The idea behind Cruncher is to compress
the memory used by any program, especially
those using usef defined characters and
sprites.

When defining characters there are often
large blocks of memory which repeat the same
byte over and over again. Cruncher detects



these areas and stores the information as a
single byte representing the character and
SO e
byte. when the program is save
decompression program is stored to e
the program back to its original length.

When Cruncher is loaded, the screen
display and commands are virtually identical to
the Linker program but the upwards arrow,
asterisk and question mark commands behave
in a slightly different way.

The upwards arrow returns the programto
Basic. This should be used at the end of each
use of the Cruncher so that the program can
be-tested. It also restores all of the program
parameters if the wrong program has been
loaded for compression.

To use this utility, load the program which
you want to compress by typing in the

rogram name. If you want to reassure
yourself that it's in memory, enter the asterisk
‘command. The filename  will be displayed
alongside its start address (S0801 for linked
programs| and the program lengtfi in bytes. A
third column headed Crunch Length ought to
have a zero byte at this

To crunch and save the program, the
question mark is used as before. This time the
program will appear to pause for awhile as the
memory is scanned and compressed and then
the display will appear as for the asterisk
command but this time the crunch length will
serienatle Sl e
improvement from this process and m:
be longer because of the ool
routinel In such a case, press the reset key
(upwards arrow) and forget about
compression

In most cases the number of bytes will be
substantially fewer than before so a new
filename can be entered and the start address
prompt will appear. This time the boot address
for the Linker program should be entered
(50820) NOT the normal boot start for the
program. Remember that it is the linked
version of the program which has been
compressed and not the original program so it
will need to be redistributed through memory
after being decompressed.

The program will then save and you can
compare the compressed program’s block
allocation compared to the linked one to see
the storage saving

two utilities can be used
independently of one another. It would be

pointless to put a one part program through
the Linker or to save a program which is only
compressed by one or two bytes. The start
address for an unlinked program s no longer
50820 but the actual SYS address for the
ongmal uncompressed program.

e Linker and Cruncher programs can
vasuy improve your program storage and,
used wisely. you can effectively increase the
capacity of your disks

Program commands
number toggle (8/9)

ON THE DISK




Svailable to the user, isted be
with examples of how they can be

Psymon commands

R-REGISJER prints register contents in the

en pressing Return

mat: M Address
This will

contents in hexadbegye

to Address 2. Exampl

M 8000 9000

M 6000

G-GOTO Format: G Address
Jumps to the address following
instruction. Example:
CE2

X-EXIT Format: X (Return)

This exits from the monitg
SYS8 oraSYS to any locatioy v‘,:\”
bring you back to the g /v
L-LOAD Format: L GilfE

Loads a progra
tape (DEVICE:

)
ith the appropriate start
s specified. Examples:
D) 46.9000,A000
’1,C000,0000

Format: \/"FILENAME", DEVIC
will verify a program from disk
ICE=8) or tape (DEVICE=I] with a

Yogram in memory and will report if any

dé with thi

at: Address 1 Address 2 bytes
arch (hunt) in memory from
‘Address 2 any bytes which

byes speciied afgg the
e,
ich the bytes are pre: o

SIC™

fte should be a value

gfines the number
%\‘ gamples d

ﬁ? 1 lsm logatio
the location i which the
placed) Address 2 is

.
€-CALCULATIONS Value 1 Value 2
P This command addand stibtracts Values |
and 2 and prints the answers in hexadecimal
form on the screen. Examplesi.
€ 0008 0006 »
C 4000 1000

F-FILL Format: F Address | Address 2 byte
‘This fifls memory from Address | to Address \

2 with the byte specified. Examples:
F 0400 07E7 FF
F C000 D000 EA

T-TRANSFER Format: T Address | Address
Address 3

With this command, memory from Address !
1 to Address 2 will be transferred to Address 3 ‘

onwards. Examples
T 2000 4000 6000,
T C000 DO0O 0400 |

D-DISASSEMBLE Format: D Address 1
Address 2
This disassembles memory from Address 1



to Address 2 as object code and standa
monics. Examples:
DO BOOO

S-HEXADECIMAL TO DECIMA
VERSION Format: $Value

imal equivalent and prints the an:
mple:
390
[Nol?g{here is no space between dol
value

/
7-DECIMAL TO HEXADECIMAL CON
VERSION Format: ? Value V/
This converts a decimal value i
decimal equivalent and prints
n. Example:

a
lues of the object
code of a disassembly. Use the Psymon (HI|
version for the following example:

The value 20isto be changed to 4C at location
€000, so D CO00 COOD will print the
disassembly needed. Now change line C000
to the following using the cursor keys:

40 44 E5 ISR ES44
Retur to see the effect. The JSR
have changed to JMP. Please
to enter the originalvalue (20) once
finished this example.

WMNEMONIC CODE Format:
Object code Mnemonic data

guish between the two versions,
LO) has a red background whilst

Psym
mon (HI] has a grey background.

N
=
a
w
T
S
=
o




Contributions

\Written some programs? Got some programming wisdom
to pass on? Or do you want to write about your own
fields of interest? We're waiting for your contributions

ommodore Disk User doesn't just
offer you the chance of appearing
in print, but of putting your programs
on our disk for all to admire. We're always on the
lookout for new programs for the disk. Anything
goes, utilties, games or business programs in Basic
or machine code - if we think it's good, we may well
pubiish it
Even if you haven't got a program to send, we'd
[ ur brains. If you have a field of
experise youd ke to explainor any tps and s
of interest to disk users, send them
But how do you go about prepanng a
Subm\ss\fm? Just Tollow the guidelines and all
(e

submitting the program alone is not enough. Please
tell us how to load, run and use it, preferably in as
much detail as possible. If there are any interesting
programming point involved, explain them to us.

11] Please do not submit machine-code programs as
Basic loaders of the Sort certain other magazines

‘assembler source file on the disk would be handy,
preferably for Your Commodore’s Speedy
Assembler.

12) Programs for the disk should be in as few chunks
as possible. This makes our disk menu easier to set
u

p.
13) Programs under 10 lines can be included in the

iCwil make out job a ot easer.

1)1f possible all material sent to the magazine should

should also leave a margin of at least 10 characters
on each side of the text
3] On the first page you should put the following:
Name of the article
Machine that it i for (C64/128)
Any extras required - disk, printer, add-ons etc.
Your name
Your address
Your telephone number
4) The top of every page ol ave the ollowing
information on it
Abbreviation of the article title
Your name

e page number

For example, suppose you had submitted a piece
0n Cé4 3D graphics. You should put something like
this at the head of the page

30/G. Brown/I
5) Please make sure that you do not make any
additional marks on your text, especially
underlining.
6] Try to write in clear concise English. Your
contribution does not have to be a great work of
literature, but it must be comprehensible.
7) On the bottom of each page you should put the
‘word MORE if there are more pages to the article,
or ENDS if it is the last page.
8] If possible, enclose  listing of ll programs.
9) Use a paperclip to hold the pages together. Do
not staple them.

When subrmitting programs for the  disk,

text Ifyour i

a disk.

14) If your article needs any artwork, then supply

clear examples of what you want. We don't expect
o be an artist, but we do need to see what is

required.

15) Photos, if necessary, must be either black and

white prints or colour slides, We can take shots

aurselves, 50 don't worry about this too much.

16 Submissions of any length are welcome. A five-

line routine may be just as welcome as a six-part

series of 2000-word articles

17) Payment varies quite a lot and depends on quite

a number of factors, such as complexity and

presenwnon s T ST of

e pages taken up is the salient factor.
A paymsms Sre made In the month tha the
magazine containing your article has appeared in

print
19) If we do find your submission suitable for
inclusion in the magazine, we will write to you
giving the terms of publication, the rate of payment.
and an agreement form. Prompt return of this form
will allow us to use your program as soon as
possible.
20) Ifyou want the program to be retured o you,
should we find it suitable for publication, then you
should enclose a stamped addressed envelope.
21) Ifyou use a wordprocessor, then enclose a copy
CEEe ey e k@ ee e/ Wik
wordpr
25 senay yuur Brograms e

Commodore Disk User

Submissions

1Golden Square

London WIR

JiCommedare Dk Lser cannat. accepe
liability for items sent to the magazi



Disk Librarian Il

More on the superb disk-filing system featured in our

second issue.

By Burghard-Henry Lehmann

a program to help you build the files

on your disks into a library. Now | give
you Disk Librarian - the expanded version. The
main concept of the program is the same, but |
have developed it further and added new
facilities

T he last time | gave you Disk Librarian,

But before | give you a thorough
description of all the facilities of Disk Librarian
and how to use them, let me briefly recapture
the gist of the program:

What Disk Librarian does

Disk Librarian allows you to order the files
on your disks into two large databases:

1. The Chronological File which holds the files
contained on each of your disks in the way you
build up your disk” collection. With other
words, a collection of all the directories of your
disks.

2. The Categories File which lets you sort the
files on your disks in a logical order, by
categories and sub-categories. It's similar to
what happens in your local library: The books
are sorted by subjects, like language,
psychology, transport, computers, geography,
physics and so on, and each subject in turn is
sorted into sub-subjects

The Chronological File tells you which files
your disk library contains, disk by disk. The
Categories File sorts those same files into the
logical order which suits your needs and
interests.

In order to manage those two files Disk
Librarian builds up a third file: the Master File.
This is vital for the internal workings of the
program. It contains all the names of the
categories and sub-categories you have
chosen. It also contains all the disk names and
disk identity numbers of the disks you have
included in your library and the date when you
did so.

The Master File also tells the program if
something has been saved or ifthat category is
still empty.

Program modules

Disk Librarian consists of three program
modules or

Part 1 letsyou set upyour library and add to

Part2 prints the contents of the
Chronological File and the Categories File
onto the screen and allows you to do some
processing with each cate
category file, like sorting it alphabetically,

X
=
(=]
s
=
=
(e}
moving files into an order which suits you
more and deleting files
Part 3, finally, gives you a hard copy of the.
contents of the Chronological File and the
Categories File.
How to Use Disk Librarian
The program is very easy to use: You enter
Part 1 of Disk Librarian and first enter the
present date.
Then you load the first directory of your
disk collection
lext you select the files in that directory
which you want to be included in your disk
library. (Many programs consist of a loader
4 4
Fues
Eren o
lounowoocica
A
it PART2 PART 3
- e
careconies A Fies o At
ries

AsSion FILES
7o caTeGORIES
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ON THE DISK

program and then several files containing the
program itself. In order to show that this
program i in your library you need to include
only one of those files in your libra

The next step is that you start bilding up
the Chronological File by getting the program
to enter all the selected files of your first
directory into the Chronological File.

Then you set up the Categories File by
making a list of all the categories and sub-
categories under which you want to order the
files on your disks. For example, category:
Textfiles, sub-category 1: Articles, sub-
category 2: Letters, sub-category 3: My New
Novel, and so on.

Next you assign each of the files you have
selected “from your first directory to the
category or sub-category under which you
want that file to be sorted

Finally, you get Disk Librarian to save the
assigned files under the correct category.

This you repeat with all the disks in your
collection. Of course, you don't have to write
the st of categories in each time, because this
stays in the system. But you can at any given
time add new categories or sub-categories to
your list.

\When you are finished with all your disks,
the most important step is to save the Master
File. As a matter of fact, to be on the safe side,
itis a good idea to save the Master File several
times before you are completely finished. You
know, power cuts are not an unknown thing,
and once you lose the Master File, there is no
other way but to start all over again|

DISK LIBRARIAN - Facilities

Part 1 - Set Up and Update

Library

Initial Menu: When entering Part 1 from
program start, you have two options: You can
foad the Master File (function key 1), if you
want to update the library you have already
started, or you can start completely from

000

PART 1 -

e 27/12/87
DISK LIBRARIAN

SET UP AND UPDATE LIBRARY

PRINT
PART 2

CURRENT DIRECTORY

~ PROCESS MAIN FILES

PY OF MAIN FILES
TART

PART 3 -~ HARDCO]
GIVE PROGRAM A NEW §'

DIRECTORY

scratch [function key 3). After both options
you will be prompted to enter the current
date, before the Main Menu of Part | appears
on the screen.

Additional information given on the
Main Menu Screen: In the t left hand
comner the current ID number s displayed, that
is the disk ID which would be used, if you
should choose to use it (see facility "N

in the top right hand comer the current
date is displayed, as you enter it, when
prompted at the beginning of the program
(see also facility "D, to change the date)

Function ke, rint Current Directory.
This prints the directory which has been
loaded. You can toggle between this printout
and the printout of the main menu simply by
pressmg runcuan key

jon key 3: Part 2- Process Main Files
Ifyou e option the second module of
Disk Librarian will be loaded. Before that you
will be asked if you want to save the Master
File. If you have done any work with Part 1,
always use this to save the Master Filel

Function key 5: Part 3 - Hardcopy of Main
Files. This works as above, only Part 3 of Disk
Librarian is loaded

Function key 7: Give Program a New
Start. This is useful if you want to make a
complete new start with Part 1. The program
will revert to the initial menu of Part 1, giving
you the choice to load the Master File (useful, if
You had several versions made up with Disk
Librarian) - function ke 1- or start completely
new - function key 3

L: Load Directory. This lets you load a
directory from a disk. It will then immediately
be displayed, so that you can select files or
return to the Main Menu of Part | by pressing
function key 1.

SPC (spacebar): Select Entry from
Directory. Move the cursor to the file you want
to select [you can move the cursor in all
directions), then press the spacebar. The entry
will be highlighted, which means, it has been
selected. If you want to un-select it, simply
press the spacebar again.

C: Select All Entries. This selects - or un-
selects - al the files in a directory. Useful if you
want the majority offiles selected: Simply press
“C" and then un-select the files you don't
want with the spacebar.

D: Enter Current Date. This allows you to
change the current date. You are prompted to
enter the day, then the month, and finally the
fast two digits of the year. Always enter single
digits with a trailing zero. E.g: 01/01/88,
which stands for the st of January 1988.

M: Save Master File. This allows you to
save the Master File at any given time. The
Master File is always saved under the filename
“Libr Master”. This is important, because when
Ioading the Master File, the program expects
to find this filename!

N: Get Next ID Number and Save it. If
you choose this option, Disk Librarian will tell
You the ID number of the disk currently in the
drive, the ID number it would give that disk, if
you allow itto, and then give you the choice to




install that ID number on the disks or not.
Afterwards the ID number in the system will
be incremented, so that the next ID number
will be one higher than the former one. This
allows you to number your disks from 000 to
999

S: Change ID Number and Save it. Ifyou
prefer your own system of ID numbers, you
can use this option to change the ID number of
the disk currently in the drive. In this case Disk
Librarian lets you enter a five digit ID number,
but remember, for its own purposes Disk
Librarian looks only at the first three digits of
any ID number. So, for Disk Librarian the first
three digits of all the ID numbers of your disk
have to be different!

@: Execute Disk Command. This lets yu
you execute any of the standard DOS disk
commans, like scratch, rename, validate etc.
For example, “SBLOGGS" would scratchafile
called “BLOGGS". If you enter “s", the
directory of the disk in the drive will belistedin
the more usual fashion, as would be listed
from Basic.

1: Enter Selected File. This enters all the
selected files of a directory into the
Chronological File. For this have the disk with
the Chronological File in the drive. Ifit tells you
that the disk has already been enteredinto the
Chronological File, this means that it has
found the first three digits of the ID number in
the Master File. Ifyou are sure thatyou haven't
entered that disk into the Chronological File,
change the ID number of the disk with the “N”
or “S” facility, then try again

2: Name, Assign and Save Categorles:
This facility lets you make up the list of
categories and sub-categories you want,
assign a category to aselected file and save the.
assigned files into the Categories File, When
entering this facility, you can start straight
away to enter names of categories and sub-
categories. You are always prompted with the
next category. If you want to switch from a
sub-category to a main category, press return
again, after you have been prompted with a
sub-category. Use function key 7 to quit the
process. Now you have several choices: “E”
puts you back into the editing mode, “A” lets
you “assign files to categories, “S" saves
assigned categories, and the Run/Stop key
retums you to the Main Menu of Part |

3: List Disks So Far Included. This ists il
the disks (ID number, disk names and dates)
you have so far included into the
Chronological File. Use cursor up and down to
go through the listing.

Part 2 - Process Main Files

Initial Menu: Function key 1 loads the
Master File and function key 3 gets
straight into the Main Menu, if the Master File
is already in memory. You can choose this
option, if'you are coming from Part 3 of Disk
Librarian,

Main Menu

Function key 1: Part 1 - Set Up and
Update Library. This lets you load Part | of Disk
Librarian. When the module has been loaded

you will be asked first of all to load the Master
File. This is necessary because the Master File s
located at a different position in Part 1 than in
Part 2 and 3

Function key 5: Part 3 - Hardcopy of Main
Files. Loads that module.

Function key 7: Give Program a New
Start. This returs you to the initial menu of
Part 2, from where you can load the Master
File again.

@: Execute Disk Command. Exactly as in
Part 1.

1: List Chronological File. First the disk
names, ID numbers and dates are listed to let
you choose the disk you want to ook at. Use
cursor up and down 1o select the disk you
want, then press return. Now the content of
that disk, as entered into the Chronological
File, will be listed on screen. If there are more
files than fit onto the screen, use cursor up,
down, left and right to bring the rest of the
files into view.

contents you want to be listed, then press
return to select that category. A star on the left
hand side shows you if any files have been
saved under that category.

Once the contents of the category chosen
have been listed, you may do a certain amount
of editing to the file: “A” sorts the whole file
alphabetically. “D" deletes the file next to the
arsor. If you press the spacebar, the file next
to the cursor will be highlighted. If you then
move the cursor up or down to a required
position and press “M", the file you have
highlighted will be moved to that position. In
this way you can order the files within a
category by hand in whatever way you want.

Run/Stop will return you to the list of
categories and sub-categories. If you have
changed the content of the category by using
any of the facilities described above, you will
be asked if you want to save the modified file.

Part 3 - Hard copy of Main Files
Initial Menu: This is the same as in part 2

Main Menu:

The function keys do very much the same as in
the other modules.

(@: Execute Disk Commands. As in the other
modules

1: Printout of Chronological File. This sends
the whole of the Chronological File, disk by
disk, to the printer. Press Run/Stop to abort
the printing.

: Printout of Categories File. This sends the
contents of all the categories and sub-
categories under which files have been saved
to_the printer. Again, Run/Stop aborts the
printout premature!

3: Printout of Disks Included. This sends the

same st as in Part 1, option “3” to the printer.
4: Printout of Category Names. This sends
the same list as in Part 2, option 2" to the
printer.
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C128 Auto-boot

By Mahmood Hasan Merchant

ON THE DISK
=

wners of the Commodore 128
with a 1571 drive have access to
owerful system which is
enhanced by fast serial communications. Inthe
64 mode, however, the 1571 has to
deliberately slow down to maintain
compatibility with the sluggish 1541, Itis a pity
C4-mode software, whichis widely used
on the 128, is loaded so slowly when both the
drive and the computer are fully capable of
loading data at eight times the speed.
This is why | created this program. First a

enabled, only BankO is selected. This means
. i that this 64k of memory is common to both the.
modes. You can check this yourself by POKEing
some value in a free location such as 49152
{5C000) in one of the modes and then peeking
in the other mode. You will find that the value
; has not changed.
5 As you may already have guessed, this
the modes can
some very interesting
programming. Auto-boot uses  such
. technique. For simplicity, it only loads single
g programs that load at the start of Basic (0801
Auto-boot works in the 128 mode, hence it
makes use of the fast 1571 mode to load
programs at very high speed. After loading the
program, it automatically switches to Cé4
mode and runs the program
When Auto-boot is first activated, it reads
the directory of the disk currently in the drive,

Get into the fast lane with this speedy C128 loader.

and lists a maximum of twenty-six programs (it
ignores other filetypes). Press the relevant key
and the program is loaded at the high speed of
the 1571. After the load, the drive s set 0 1541-
mode and the 64-mode enabled. The program
is automatically run. To load Auto-boot, type
LOAD “AUTO-BOOT".8 and RUN

I have designed Auto-boot in such a way
that it allows very long programs that start
with a Basic line to work. | have tried loading a
program exceeding 200 disk blocks in length
with it and it worked perfectly.

Some tips. Even after loading a program
using Auto-boot and then loading other
programs while staying in C64 mode, you can
get the original program back in memory with
the following procedure: Press the RESET key
keeping the RUN/STOP key depressed. This
would enter you into the 128 ML Monitor.
Now enter:

G 10400

to activate the code at 0400, Bankl. After 2 or
3 seconds, the 64 mode will be enabled and
the program run.

You can generate a SYS file using Auto-
boot as the first program on a disk on which

Whenever you want to load a program, enter
the disk and press SHIFT-RUN/STOP.

Another option could be to generate a
Binary file and create a BOOT sector on the
disk that loads and activates Auto-boot. This
would be very convenient. Just insert the disk
and tum on the 128



Level-headed Thoughts

It's amazing! Multilevel games seem to fit a quart into a

pint pot. How do the professionals do

by Norman Doyle

very screen of a multi-level game has a
E maximum of 1000 characters and each
character needs a colour. This means
that 2000 bytes have to be supplied for each
new screen displayed. Even assuming that the
maximum 64k Ram is available for storing the
screen map information, a game could only
have a maximum of 32 screens!

Such a system would leave about 1536

es for game control routines, sprite and
character definitions and the screen display
itself. So how do programmers produce
multi-level games of such diversi

Basically, it's a trade-off between sensible
graphic design and cunning program
compression. The fewer characters that can be
used, the more memory remains free for other
purposes. By recombining the same graphic set
in different ways, a considerable amount of
memory can be saved. More economies can be
made by thinking carefully about how the
screen information can be packed into memory
in groups rather than as single bytes.

To understand all of the methods used
would fill several issues of Commodore Disk
User so this article will only attempt to provide
the key which will enable you to go on to
explore this intriguing world on your own

Block Building

If you consider each character position on
the screen to be a ‘block’, then reducing the
number of blocks would mean that the
corresponding screen map would be smaller.
r example, the 1000 block map could be
reduced to just 60 blocks by defining each
block as a four character by four matrix.
To do this requires extra code to construct
and place the blocks but \g for this,

3
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Screen Memory
The control system for the construction of
screens needs some kind of internal

organisation. The character definitions have to
be stored in some way. First we'll make the
following assumptions: the redefined
characters are stored from SO800 upwards, the
block definitions are stored from $1000
upwards and the screen lies at S0400.

The block definitions are stored just as
though they were layed out on a screen
measuring 40 characters wide by 52
characters high. This means that each row of
the first character block will be found at S1000,
$1028, 51050, $1078;

Storing the block information for each
screen requires sequences of 60 blocks from
$I800. If we extend this to 64 we lose four
bytes per screen but this can be utilised for
storing parameters which refer to that
particular level of the game. The advantage of
using 64 s that it is a handy number for
manipulation.

How does the memory saving help in real
terms? Ignoring the screen maps, S0000 to
$I800 is used for the screen display, characters,
blocks and Basic control locations. Most of the
Basic control area can be used for the game
control program but we shall ignore this
completely for the moment

To make things even harder, let’s assume
that the top of memory Rom s stil required,
‘which loses a further 8192 bytes. Sprite, sound
and screen colour information is stored in a
further 4096 bytes and the memory maps for
32 different screens will now occupy 2048
bytes instead of the original 64,000,

How much memory is free now?

thereis still 4 7k if

the memory saving is still considerable.
From a single set of 255 redefined
characters it is possible to construct more than
128 blocks but what is needed is a control
system to_ distribute, the blocks around the
screen. For those who want to study the
construction of character blocks the Shoot-
‘em-up Construction Kit on the Outlaw label
by Palace Software is heavily recommended. If
you have a copy of Tony Crowther's 3 Into |
Plus program from the first Commodore Disk
User disk you can use it to help construct the
blocks and the control program assumes that
something like this has been used.

the screen colour information is stored as the
ull 1000 bytes per screen, there's till well over
10k for the game itself and sprite definitions

Transferring to Screen

Each screen map will contain the number
of a particular block from 0 to 127. To find the
start of each block a jump table can be set up,
for the top left byte of each block. Similarly,
another jump table can be set up for the 60
screen focations. For the first screen the
routine would resemble the following listing:

Once the player has completed the first

PROGRAMMING
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level, the pointer at SFA is modified to point to
the start of the second screen’s map and the
foutine is called again and so on through the
levels

Colour Compression

Few program screens use a different colour
for each character square and_sensible
economies can save memol The most
extreme saving can be obtained if only four
colours are used over the whole screen. Then
Multicolour 1 and 2 can remain the same once
set for that level, similarly the background
colour s fixed. Now to set the fourth colour a
simple memory fill routine can be used to poke
the value into SD800 to SDBE7, the screen
colour memory.

Where can we store these four pieces of
information? If you recall there were four bytes
‘wasted’ when the screen block memory maps
were created, we need four bytes and here
they arel

This results in a substantial saving of
memory, leaving room for alternative character
sets, gameplay routines and sprites. A smaller
but significant saving can be made in more
ambitious game screens by designating
different colour information for each character
block using a system similar to that outlined for
the character blocks themselves.

The Way Ahead
Once the idea of memory-saving routines

PROGRAMMING

has been mastered many other ideas should
occur to a good programmer. Try limiting the
size of the screen by having a generously sized
score panel which looks the same on all levels.
Use just the bottom area of the screen for
defined characters and leave the rest blank to
represent aclear sky or create a tunnel by using
strips at the top and bottom of the screen

Scrolling screens can be produced by using
extended maps. The start screen is poked into
place as we have seen and then a series of
registers can be set up to read a scroll map
block by block. When the characters are
located each of the four rows or columns are
poked to the edge of the screen ready to scroll.

There are many ways to store screens and
the occupied memory space can be further
limited by using just fifteen blocks per screen
Now one byte of the block map can be used to
store the numerical values of two blocks. In hex
the block number willlie between S00 and SOF.
Asyou can see one halfof the number s always
zero so another 0-15 value can be stored
instead of the zero. The control system can split
the byte into two components by simply
ANDINg the value with $FO followed by four
ASL commands if the high part of the byte is
needed. The low part is easily obtained by
ANDINg with SOF.

Now it’s up to you, the methods used have
been modified by many professional
programmers to suit different requirements of
gameplay. Al the basics are here - all you nssd
add is your own ingenuty.

Easy to understand
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Monitoring Monitors

Although monitors may offer slightly different facilities they
all do the same basic job but what is that?

By Norman Doyle

memory it can be done from Basic by
peeking into various locations. This is
a long and laborious job which can be more
easily achieved by using a monitor.
At their lowest level, monitors are a
collection of simple machine code programs

l f you want to explore the computer's

code routines can be written, loaded, saved
and examined with the minimum of fuss. This is
different to an assembler in several distinct

ays. An assembler is a full-blown
programming language which simplifies the
wiriting machine code routines. The principle
advantage which this gives is that a location
can be ‘labelled’ - given a name chosen by the
user - and instead of remembering the value of
a specific location it can be called up by name:

The disadvantages of using an assembler
are that the routines backing up this operating
system take up quite a lot of memory space
and examination of the program code and
testing of the routines is rarely possible
without a ot of fuss

This is where the humble monitor comes in
useful. Once a program has been created
using an assembler, it can be loaded through a
monitor and then examined, tested,
debugged and modified.

It'is possible to write routines using a
monitor and often this s the best option if it's
just a short program. Longer projects require
50 much note taking with a monitor that most
programmers soon resort to an assembler for
speed and ease.

Apart from loading and saving, the
routines which most monitors have in
common are mnemonic assembly and memory
dumping, moving, modifying, byte searching
and block filling

Inemonic assembly or disassembly is when
the three letter commands (LDA, STA, BEQ
etc| are used instead of their decimal or
hexadecimal equivalents. This makes the job
easier because a disassembled program can be
readily understood without the need for
referring to a manual every few bytes. For
example,

LDA #520
STA #0400 CRAI
RTS

is a lot more meaningful than $A9, 520, $8D,
500, S04, S60.

A typical monitor would give both forms of
notation on a single line after the memory
address of the first byte of each command:

*C000 A9 29 LDA #520
*C0028D 0004  STA 50400 CRA2
*C005 60 RTS

In this particular monitor the code can be
changed by typing over the numerical value or
mnemonic letters. This is because the asterisk
at the start of the line is a single symbol
command to the operating system. Some
monitors would require a different symbol for
changing the mnemonics to the one which
permits the numerical values to be changed

Sometimes a block of memory is used for
storing data for use by a coded routine. A
disassembly would be fruitless so an ASCII
block printout facility is usually available.

In the same way as vaiues could be
changed through the mnemonic disassembler,
the values in the block display can be altered

Icing the Cake

Without any other routines, these two
commands would make quite a serviceable
monitor if only a few minor changes needed to
be made or the user merely wanted to inspect
aready written program. This is rarely the case
and monitors are generally used for modifying
and correcting small errors in advanced
projects. Often this means adding extra code
to cater for some unforseen circumstance,
maybe a comparison filter fails to prevent a
character from entering a print string or
perhaps a routine omits to set or clear the high
byte when a sprite moves across the screen. In

retuming to the assembler. To do this it will
often be necessary to move a block of memory
to create a space for the extra code.

Monitors cater for this with a biock move.
command which normally takes the form of a
single character command, normally T for
‘ansfer, followed by the start and end
locations of the block to be moved and then
the location for the new resting place of the

rst byte:

T C000 C100 C300

One problem of moving blocks of code in
this way is that some memory jumps accessing
locations within the block that has moved will
no longer be valid. Branches are unaffected

PROGRAMMING
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because they are relative to any position they
occupy. In other words, branches are simply a

jump of a number of bytes and if this is

something like 20 bytes, the 20 bytes will lead
1o the same point in the code no matter where
it is placed. The danger areas are JMPs and
SRS,

In the example above a branch at SC050
which pointed to SCO3C would be placed at
$C350 and point to SC33C after relocation.
Unfortunately a JMP SCO3C would still be
pointing to SCO3C after relocation and manual
alterations would have to be made to correctit
0 point to SC33C.

Some monitors cater for this situation and
will automatically change JMPs and JSRs
when a transfer is made but the secondary
problem with this occurs when data blocks
within the code block exist. A monitor would
make no distinction between JMP SCO3C fie
bytes $4C, $3C, SC0) and a data string which
may also be $4C, $3C, SCO. Often this is
avoided by allowing the change to be made
after relocation so that the user can alter only
the code sections and leave the data areas
alone

Most monitors don't allow for these
refinements because the idea is to keep the
monitor as short as possible. Refinements use
extra bytes and therefore limit the amount of
memory free for code so a basic block move
routine is all you get.

If this is the case some method of finding
the JMPs and ISR is needed. The command
for this s normally H for ‘hunt’, and the format
for the command i to give the start and end
address for the search and then the hex value
of the token youre looking for, in these cases
S4C or $20. For JMPS this would be:

H C300 C400 4C

Most hunt commands will accept a string
of characters for the search so if you want to
find where a jump to print something to the
screen s located (syntax: JSR SFFD2), the
following command would find it

H €300 C400 20 D2 FF

Another problem with moving code about
is that the routines merely copy the code to the
new position rather than movingitt. This means
that if location SC000 held SA9 before the
relocation, it would still contain SA9 after the
transfer. This can cause problems when
writing in the additional code, it would be
better i this area could be cleared with a zero
byte or something equally as uniform. For this
reason the memory fill command 'F' s used:

F C000 C2FF 00

After pressing the RETURN key each
Iocation up to SC2FF would be altered to a
zero byte. When | use this command | often
choose to fill with the hex value for the NOP
command (SEA) because it means that testing
the routine will automatically cause it to run

through the null operations after executing
the new code until the relocated code is
found.

At some point you'll want to test the code:
and two kinds of execute commands are in
common use: J and G

If G C000 is used the code will be executed
from SCO00 until a BRK command is met, then
the control will be handed back to the
monitor.

If Jis used before the address the code will
be executed from that location until a RTS
command is reached which does not relate to
a JSR within the code under test. Whef this is
reached the control once more retums to the
monitor.

Whenever amonitor s entered whether by
a SYS command from Basic or from a test
routine, it is customary for a print out of the
last address, the register contents and the
status register to be printed out. This can be a
handy debugging device and a register
printout is often forced by the parameterles IR
‘command.

After creating some routines there has to
be a save command which will allow the
memory block to be saved to tape or disk. The
syntax for disk is as follows:

S"progname”,08,C000,C400

Some monitors allow the code to be saved
for relocation when it is loaded again. For
example, a tape program saved as follows
would always reload at location $0200:

S“progname”,01,C000,C400,0200
L"progname”

gname
For a relocated load this may read:

L“progname”,08,2000

Gilding the Lily

Most monitors go beyond these basic
commands but this is where the types are
subject to the whim of the programmer. If you
read about the monitor included on the disk
you'll see that extra commands allow HEX-
DEC or DEC-HEX conversions to help those
who are vexed by hex and a calculation
feature. These are rarely found on monitors
and are welcome additions

Using a monitor efficiently means that you
must memorise all of the commonly used
commands and, as with most things, practice
makes perfect

Although our monitor fits into normal RAM
space, the current trend is for monitors which
reside in ghost RAM inside a cartridge. This
means that all of the computer's memory can
be accessed and, because program RAM isn't
at a premium any more, it can be much more
sophisticated. Perhaps future monitors will be
developed to a point where labels can be used
which' will then make the old assembler
programs redundant.



Disk dungeons

In which Grontol offers advice to, and airs the views of,

bemighted adventurers everywhere

elcome to Grontol's pages. This issue
features four reviews of games with
a reasonably modern setting - not a
dwarf or a dragon insight. There seems to bea
trend in traditional adventures away fromia
pure fantasy setting. These in tum have
become the background for rovepnaymg
games
The news, this issue, is somewhat thin on
the ground. None of the four games reviewed
here really make yousit up and take notice and
you'll need to sit twiddiing the thumbs waiting
for the real goodies to arrive. For a start,
Jinxter is the next game from Magnetic Scrolls,
publisher of the excellent Pawn and Guild of
Thieves. A vital game to mention is Ultima V'
which s supposed to be  lot bigger and better
than Uttima IV, one of my favourite role-
playing games. Finally Beyond Zork is a new
concept from Infocom. Setinthe lands of Zork,
Well known to most adventurers, it is a cross
between role-playing and traditional problem
solving. Hopefully, ail three will have arrivedin
time for an in depth review in the next issue.

Not a penny more, not a penny
less

U ntil the advent of this game, the computer
screen was one of the few remaining
places where you could be certain of not
coming across Jeffrey Archer in any shape or
guise. Now, that barrier has fallen, as Domark
have produced a game based on Mr. Archer’s
first, semi-autobiographical novel, Not A
Penny More, Not A Penny Less. When (if] he
reads this review, | suspect that Mr. Archer

be less than keen on the next
collaboration.

Not, | hasten to add, s this in any way the
fault of Mr. A. Whether you like him or not, it
«cannot be denied that, whereas he is never
going to be in line for a Booker Prize, he can
(and does) tell a rattiing good yam. No, the
fault lies entirely in the game so please Mr.A.,
no law suit, please. | can't afford half a million
quid at the moment, certainly not on what the
editor pays me.

The story is that you, Stephen Bradley - an
Oxford Don - are one of four people that have
been swindled out of one million dollars (early
1970's prices) in a con involving stocks and
shares in a false oil company set up at the time.
of the North Sea Oil boom. You must persuade
the other three characters that it is in your
collective interests to find a way to get youir
money back.

The problems with the game, and there are:
many, stem entirely from the game mechanics.
The parser is execrale. Bugs abound. The
graphics are poor. The speech is dire.

Playability is almost non-existent. Apart from
that, the game is finel
Now that we are used to seeing parsers
such as those used by Magnetic Scrolls,
Infocom and Level 9, the one used here goes
ck to the Dark Ages. Directions must be
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typed in full iie. you must type Go Northeast
rather than just NE. Examining items may or
may not give a response. Examining your
dossier fails to reveal avital phone number that
only shows up when a policeman arrives at
your doorl And ifyou haven't shut your dossier
before he arrives, then huge chunks of
furniture in your room disappear! There is no
inventory so that you do not know what your
are carrying at any given time.

The game is totally linear in structure, the
worst possible case for an adventure. This
means that you cannot leave your room until
you have réad your dossier and made some

e calls (for added realism, phoning
Scotland Yard takes you straight through to
your stockbroker). Get the slightest thing
wrong or out of sequence and it is Game Over
time. If you get stuck on a particular problem,
tough. There is nothing else for you to do in
the meantime
game is a perfect example of
everything that is bad in an adventure. At
£16.95, it Is grossly overpriced, even though it
does contain a copy of the book. Buy the book
by all means but save yourself the rest of the

AT A GLANCE

Title: Not a Penny More, Not a Penny Less

Supplier: Domark, Domark House, 22 Hartfield Road, Wimbledon,
London SWI19 3TA Tel: 01-947 5622

Price: £16.95 -
Graphics: Tedious block-fill routines

Sound: Mispronounced words coupled with hiss
Addictiveness: | won't load it again

Playability: You'll have more fun playing spot-the-bug
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Borderzone

spy with my little eye, something beginning

with Y. Give in? The answer is Yet Another
Infocom game. Spying is the name of the
game, though, as you embark on a train
Jjourney from the East European country of
Frobnia towards the border and the relative
safety of Western Litzenburg,

The story is in three parts showing how the
same series of events affect three different
people - an American businessman, an
American agent and a Russian agent. The story
involves a plot to assassinate the American
ambassador which you must do your best to
thwart
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ou leave the side of the railroa
Iracks and head into the forest.
s

Phe
The
you

vards into the forest

¥u emerge from the thick forest an.
< to_a roadway running from Rorth to
Southwest.

You‘re Siil“ln! to feel a llt‘l! weak
and confused; occurs yo

won‘t last \'!l‘y 1ong unless UO\I Stop
Kh! bll‘.dlhs from your wounded left

O

The game runs in real time so that you must
make decisions as quickly as possible or suffer
the consequences of people carrying out their
normal duties without your interference. A
typical example is a coded message that you
are asked to deliver. By the time you realise
that you should reply in Frobnian and looked
up the appropriate phrase in your codebook,
your contact has decided that you are the
wrong person and moved on.

Everybody is extremely suspicious of
everyone else, the police doubly o, and how
they react to you depends onyour actions and
comments. They may give you a clear run,
follow you or simply arrest you. So not only.
must you accomplish your mission, but also
take steps to divert attention away from
yourself.

me is beautifully packaged,

complete with map, matches, train ticket and
AT A GLANCE

Title: Borderzone - n

Supplier: Actlwslon/lnlomm 23 Pond St, Hampstead, London NW3
2PN Tel: 01-431 1101

Addictiveness: Worth defecting for

Playability: A lot easier than leaving Frobnia

36

awonderful guide/phrase book. The parser is
the usual Infocom one, which means ve
good, although it is beginning to look a little
dated. The absence of the Ram Save command
is the most notable omission. Saving to disk
seems to take forever.

There is an online help facility provided,
should you get stuck, although | am not too
keen on this for a couple of reasons. Firstly it
suggests that you might need it and so the
temptation is there to use it Itis like having the
answers to a crossword printed on the same
page as a puzzle. Everyone says that they are
not going to cheat, but, somehow, it never
quite works out ke that. | would rather have
the temptation removed completely. Secondly,
if you do look up the fst of hints (I only did this
so that | could report back to you, you
understand) you get a st of problems that
need solving and this again tends to give the
game awa

That apart, the game is well up to
Infocom’s usual standards and fans won't be
disappointed although the £25 might take
some saving up for. GRH

Deja Vu

his is the first of a series of adventures

originally written for the Apple Macintosh
and other sixteen-bit machines. It was
originally intended to be controlled by a
mouse. As it is, you have to make do with a
Joystick.

You awake with a hangover that feels like
nothing you have ever experienced before. As
your eyes gradually defy gravity, you find that
You are inside a toilet stall with absolutely no.
recollection of how you got there. Come to
think of it which you can't because it hurts too
much], you don’t actually have much of a clue
a5 1o who you are.

As you make your way out of the cubicle
and explore the rést of the rooms in the bar (for
that is where you are] things are notimproved
by the discovery of a corpse. You have the
distinct impressive that you are going to be
framed for this. Or, as you can't remember
anything, perhaps you really did do it - an old
poster seems to indicate that you were/are a
prize fighter so it would appear that you are no.
stranger to violence. It would appear that you
might use those talents as you try to escape
the clutches of both the cops and the mob.

Controlling the game takes a fair bit of
getting used to. There is no typing to do.
Everything is controlled via windows, icons
and menus. Executing a command involves
selecting a verb from the menu, which offers a
fairly limited choice and then pointing to
whatever you want to act on in the main
picture. If you want to pick something up, you
can try and drag it over to a box marked
Inventory.




The hardest part to get used to is the
system of windows. Every time you open an
object, for example your coat or your wallet, a
window is opened showing the contents of
whatever it was you opened. These windows
all sit.on top of each other andyou have to get
the hang of closing the right ones, moving
objects from one to the other etc

| found the joystick control somewhat
inconvenient to Use. Everything appeared to
happen in slow motion and I longed for a
proper mouse on a sixteen-bit system. Even
typing seemed preferable. However, the game
does give you afair insight into how software
is going to be developed in the future.

The game control is only a minor niggle,
and | enjoyed playing the game. The
atmosphere is extremely well-developed and

of viol
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AT A GLANCE
Title: Deja Vu

far away. The game is good value at just under
fifteen pounds and I look forward to the next
games in the series.

Supplier: Mirrorsof, hene House, 66-73
e 4645

Price: £14.95

Very well-drawn

Sound: N/A

Addictiveness: They made me an offer | couldn't refuse

Gunslinger

n adventure set back in the days when

were men, cattle and women were
rustled, the goodies shot from the hip, got
shot only i the thighs and shoulders (without
any blood of course) and there was a plentiful
supply of baddies and injuns just waiting to be
shot. Yup, you've guessed it, Gunslinger is a
good old fasioned western

You are Kip Starr, a retired Texas Ranger
who has just heard that his best friend s about
1 go dancing on the end of a rope down
Mexico way. Naturally, you decide to go and
rescue him (it wouldn't be much of adventure
otherwise] and so must make your way down
South avoiding all of the pitfalls mentioned
above as well as all the other western cliches -
ghost towns, deserted mine shafts and
crooked gambling games ad infinitum.

It is a gambling game in fact that brings
you into your first brush with the notorious
Dalton gang. As you are holding AKQJI0 in
Hearts, you are somewhat surprised to see
your opponent try to claim the pot (all of 87
cents) with four aces. The Sheriff wants you
out of town, after you kill the offender, and
your share of the winnings is just enough to
buy you a ticket on the next stage. Which just
happens to be ambushed by injuns leavingyou
alone in the middie of a desert.

The game can be controlled entirely via a
Joystick “(although you can still use the

ard if you prefer). On the righthand side
of the screen is a list of all the possible verbs
you can use (about five pages worth) and you
select the one you want from the menu. This is
followed by a st of nouns, then prepositions
and finally nouns again. This means that
Whereas most commands can be entered as
simple verb/noun structures, you can be more
specific as the occasion demands for example
KILL MAN will assume you are using your

ayability: Awkward to start with

hands. KILL MAN WITH GUN usually has the
desired effect (you are the goody, after all, so
you can't get shot too often]. Moving off the
fist of actions brings up a compass allowing
you to move easil

The game is alarge one (two double-sided
disks) but quite a lot of the available memory is
used for the large illustrations. These are of
good quality, although nowhere near as good
as those used by Magnetic Scrols. The game
P ey and il defintel appeal

0 would-be Wyatt GRH

s

AT A GLANCE

Title: Gunslinger
: Datasoft :
As colourful as the wild west was

A
Addictiveness: [l keep loacing my six-shooter
Playability: A ot better than that 5-Ace deck of cards
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Epyx

Epyx is one of the most successful US software houses
infiltrating the UK. Tony Hetherington tells the Epyx epic

of their choice in a series of events that could
stand as individual games themselves. After
each event was over, the winner was
rewarded with a medal ceremony and the
games were opened and ciosed with graphic
displays such as the lighting of the Olympic
flame or a fireworks display.

Summer Games [l moved away from the
established Olympic events and included
challenges such as canoe slalom and horse

| jumping events.

The third in the series is Winter Games,

 which still ranks among my favourite games,
“This time the six events are played against a




Impossible Mission swept the awards in
1985. It combined the best in platform action
with digitised speech and laughter from the
evil Elvin Atombender and his deadly and
intelligent killer robots. Your mission is to enter
Elvin's secret hideout. Armed with only your
wits and a pocket computeryou must find and
disable the control centre and foil his plot to
destroy the world. To succeed you have to
combine athletic skill to navigate the platforms
of each room with the brain power to solve the
puzzles posed in the form of computer codes.
and the deadly shape laser-firing robots.

Pitstop Il "became the definitive racing
game as split screen action brought player
against player for the first time. Driving faster
than the other cars is only part of the problem.
A good pit crew (player-controlled) who can
change worn tyres and top up fuel in a matter
of seconds can win the day.

Two-wheeled racers who wanted arcade-
style action climbed onboard the Super Cycle
intheir droves and steered it quickly to number
one. This bike racing game gives you course
after course of new terrain to beat in a race
against the other riders and the clock.

The latest sports simulation from Epy is
also the first in a new series of games, Street
Sports Baseball is baseball as it is actually
played by those (most people) who can't play
in stadiums like Shea Stadium, home of the
New York Mets. Instead of astroturf kept neat
by groundstaff you have to play in a park
strewn with rubbish or on a carparkl Once the-
“stadium’” i selected you must pick your team
from the local kids including girls! Each player
has their own abilities making some of the girls
surprise winners. For example, Butch plays a
little wildly but can catch superbly whereas
Kim s base stealer but lacks
‘concentration in the field.

etting to know the strengths and
weaknesses of the players is only half the
game. A match can be decided because a
fielder dropped a catch because theyran into a
dustbin or tripped over a bottle or fell down a
hole. Knowing the ballpark is essential and is
helped by the game's split-screen display. The
leftside of the screen is dominated by 3D view
of the pitcher and batter, a crucial fielder or
one of the bases. It's all backed up by smaller
top-down display that helps you to judge the
angles and shows the position of the runners
on the bases.

The gameplay uses the standard rules of
baseball, and includes a brief guide to the
basics in the instructions, but is unlike any
other game because you're playing in and for
the honour of your street.

Into battle

Last year Epyx tried to shake its sports
games reputation by releasing Destroyer. This
put you at the helm of a Fletcher class
destroyer and sent you on avariety of missions
ranging from a subhunt to convoy escort
duties. Now Destroyer has been followed up
as Epyx plunges into the depths with Sub
Battle Simulator.

At the helm of either an American or
Japanese sub you must complete a series of
missions to deliver important supplies or attack
a con

Your submarine is armed with 16 forward
and 8 aft torpedoes, as well as a deck gun for
finishing off crippled ships and an anti-aircraft

gun to battle enemy aircraft. The submarine’s
greatest weapon is surprise since it can sail
deep under the sea to surface and strike at the
heart of a convoy. The payoff for this s that you
can only remain underwater as long as you
have air for the crew and power in the
batteries for the electric motors. If you run out
of either you must surface and recharge. Ifyou
plan your mission well you will arrive at your
patrol zone fully charged and armed for action

As you close on the enemy you can use
your sonar to track their relative position and
then the periscope to activate the target
computer. This will display the vessel type, its
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speed and course. Armed with this
information you can plan your attack. Your
attack run will vary according to the ships in
convoy. For example, if the ener

consists entirely of unescorted freighters you
can_simply steam up and take them out with
both torpedoes and the deck gun. However, if
adestroyer is present you will have to be more
subtle in your approach and either attack the
convoy on the destroyer's biind side or take on
the destroyer first before turning on the rest of
the fleet. Aircraft carriers can mean big trouble
as they could launch planes if theyre given
enough warning so you must plan your attack
well and be ready to man the anti-aircraft guns
or dive to safet

Sub Battle Simulator offers commanders
the chance to tackle single missions o report
for full wartime patrols. The atter end either in
failure at the bottom of the sea o in glory as
the war ends

Street Sports Baseball

There’s more to come

‘s line up for 1988 includes Street
Sports Basketball, Tank Battle Simulator, Print
Magic [a Printshop style program to create
cards, banners, letterheads and calendars) and
the long awaited sequel to Impossible Mission
(Impossible Mission I1] which provides more of
the same but with improved graphics. i
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Professional

programming

Don't make your program a nightmare to read and
correct. If you follow our simple guidelines, they'll not only

look good - they may even run faster.

By Fin Fahey

ave you ever tried working on a
H program you “put down’ a couple of
months before and haven't looked
at since? If so you may, like me, have
experienced that sinking feeling that comes
from the realisation that you find the whole
thing utterly incomprehensible, and haven'ta
clue what you were thinking about when you
wrote it
It's a hard lesson to learn, but a useful one.
Because programs, both Basic and machine
code, can be easily laid out in such a way that
coming back to them will be like reading an
old and familiar book.

Some passing REMarks

First things first. Let's start with Basic, and
specifically REM statements. REMs are not
there just as a language designer’s whim -
they're meant to be used. They can tell you
what some of those impenetrable bits of code
do at a glance.

REM:s at the end of code lines help a lot,
but actual REM lines, some of them blank, are
very useful for breaking code up into chunks
Try reading an article that isn't split into
paragraphs! | usually label a piece of code that
forms a unit with a REM explanation and blank
lines before and after, like this:

97 REM

98 REM PRINT AT XY

99 REM

100 PRINT [HOME]; TAB(X):LEFTS(ZDS, Y]:XS;
110 RETURN

120 REM ... etc.

in passing, notice that the functional line
numbers go up in tens, leaving room for new
lines to be inserted. Some ofyou may thing that
this may be too obvious to point out, but
having seen a lot of program submissions, I've
noticed that many people number their lines.
consecutively. Honestly, you don't really want
to be renumbering the program every five
minutes

Next, don't be afraid of spaces, unless
you're writing a very large program and may
run out of space (inwhich case you could use
Basic compressor to remove all the REMs and
spaces). Surely:

3900 IF SP<>OP OR SG <>OG OR
SC<>O0C THEN 3950: REM NO
SIMILARITIES FOUND

is a lot easier to understand than:

3900 IFSP< >OPORSG < > OGORSC
OCTHEN3950

Just by the way - don't try to do too much on
one line either. Long lines of code usually win
the prize for incomprehensibility.

Structured programming

We've seen how to make programs a bit
prettier, now let's go deeper and see how a
piece of code can be structured to best effect.

Program structure is a phrase that means
many things to many people. In the
commercial world it can be a cruelly rigorous
procedure, since commercial code must be
easily testable and alterable. All extra time
spent on programming eats into the profits.

We, however, don' need to be too
fanatical about structure. A little goes a long
way.

Flowcharting
Once you have decided whata programis
going to do, it may help to draw a flowchart.
This identifies the main flow of control through
the program and can describe the main loops
and decisions to be made therein. Figure 1
shows a flowchart for a simple arcade game.
Many programs follow this structure - they
have a program initialisation, and a program
end, which sually just ENDs the program. In
between is a game loop which itself may have
a beginning and end. Between these is the
game itself. The flowchart will translate
directly into a program:
TOREM ** e a s awensunsnsvnns
20 REM
30 REM SOME GAME OR OTHER
40 REM BY A HACKER
50 REM
GOREM *** =+ savsvensnnnnn
70 REM
497 REM
498 REM CONTROL SECTION
499 REM
500 GOSUB 10000:REM INITIALISE
PROGRAM
510 GOSUB 5000:REM INITIALISE GAME
520 GOSUB 1000:REM PLAY ONE GAME
530 GOSUB 7000:REM END GAME
540 IF XIS="Y" THEN 510:REM NEXT GAME
550 GOSUB 9000:REM END PROGRAM

REM .
998 REM PLAY ONE GAME
999 REM
1000 RETURN ... etc

and there we are, the program’s witten



Note the fiberal use of REMs. What's that you
say - it doesn't do anything] Of course it does -
once the internal

testable and readable - you can plug the
routines in one at a time and test them in
order, rather than diving into the code in one
block, something known nolithic
programming, which is deeply undesirable.

Useful pointers

A number of pointers emerge from the
example above. Program initialisation takes
place at line 10000, very near the end of the
program. This is because in interpreted Basic,
the most frequently used subroutines should
be placed near the start of the program, since
the interpreter has to scan through the code
looking for a line number every time that
number is called. The fewer the lines it has to
Iook at before it gets to the target line, the
faster the code.

If your program uses DATA statements,
always, without exception, put these last of all
in the program. Once theyve been READ,
they're dead weight, nothing more. Other
ways of getting program speed up are to
remove the REM statements and to cram a lot
of things into one line to reduce the number of
lines needed to be scanned. As we've already
seen, this reduces program readability, so be
cautious

Program initialisation is only called once, so
we don't care if it relatively slow. But if we
want to move a sprite, we want some speed.
For this reason, room has been left above the
Control Section, which starts on fine 500, for
the most frequently called subroutines of all

System subroutines
Some of these routines are known as

START

INITIALISE

INITIALISE
GAME

system An uld be the
PRINT AT routine we showed you carlier
Commodore Basic doesn't have a command to
print a string atany point on the screen, soyou
may need to wite one. This may not only be
used repeatedly in any one program, but you
may wish to use it in many different programs
In the games above, it would be used to print
both score and hi-score on the screen.

Ifyou create a library of such sub-routines,
it's easy to use this as the basis of your future
programs, deleting the ones you don't want.

Looking at our PRINT AT subroutine, we
cn see that this employs things called
parameters. Parameters come in two forms

Input parameters contain information that
the routine needs to perform its function. In
the case of the PRINT AT routine, the
parameters are X and Y, which contain the X
and Y coordinates for the routine, and XS,
which is the string to be printed

Output parameters contain information
passed back to the main program by the
routine. Our PRINT AT retums no such
information, but we can see the process going
on within the simple game skeleton above.

END
PROGRAM

One of the functions of sub-routine 7000,
besides updating the high-score, is to return a
string XIS which shows whether or not the
user wishes to continue. The subroutine might
ook like this

7000 IF SC\»\HS THEN HS=SC:REM UPDATE

=10X5="DO YOU|
WANT ANOTHER GAME [Y/N)?.GOSUS 100
7020 GETXISIF XIS < >"Y" AND XIS < >“N"
THEN 7020

7030 RETURN

PROGRAMMING
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Notice that | start all parameters with the
letters X or Y. First of all this renders them easily
identifiable, secondly if you eschew using these
letters for other variables, it will help to avoid
using a variable for more than one thing,
which is a frequent source of error.

Variables starting with Z, | reserve for
constants used by the sub-routines. These are.
assigned values by the Program Initialise
routine, and never change their value
throughout the program. In the case of PRINT
AT, ZDS contains a string of 25 down
characters, any number of which can be
printed to the screen to position the cursor at
the appropriate screen row.

Common problems

Certain errors crop up time and time again
in Basic programs, so it's worth pointing out a
few, although these come under the heading
of program content, not style. The commonest
erfor _experienced by Your Commodore
readers (but not those of you sensible enough
to buy CDU) involves getting the dreaded
message:
OUT OF DATA ERROR
Ninety-nine out of 100 phone messages
received in the Your Commodore office are
from readers who have typed in a Basic loader
and have this problem. The reason for it is that
the program is trying to READ more values
than there are DATA entries. If you get it, go
back and count. This routine would give you
the error.
100 FOR N=1 to 6:READ XSNEXT N
200 DATA 1,2,3,4,5
Another heinous crime is to GOTO out of a
FOR...NEXTloop. Getting out of one of these
before it is complete is something that some
people find slightly awkward and they may
resort to something like:
100 FOR N=1 TO 100
110 IF X$(N)="END" THEN GOTO 200
120 PRINT X$(N|
130 NEXT N
Don't do it. The poor program thinks it's still
FOR....NEXTing and will throw up anerror or
worse on the next NEXT it hits. Acceptable is
110 IF X${N)="END" THEN N=100:GOTO 130

which ends the loop neat)

A common source of error arises in IF
statements. In the statements:
N PRINT “ERROR":X=0
the only performed when  the
conditions of the IF are satisfied. If you want
such a statement to be performed whatever
the state of XI, then itll have to be on a
separate Ine.
Alast one 1o look for is a classic e
200 IF AS="Y" i
is a reasonable program line, mn can you see
what is wrong with
200 IF AS <>"Y" OR AS < >"N" THEN 400
Yes - this statement is always true, and
therefore pointless. What the writer meant
instead of the ‘OR' was ‘AND'. Il leave it to
you to understand why.
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Machine code

Many of the principles we've detailed for
Basic also apply to machine code. The main
proviso is that this is assembled, not
interpreted, so it doesn't matter speed-wise
where you put procedures in an assembler
program, readability is the thing (even more
sol). Assembler remark lines are usually
signified by a semi-colon. Use them.

The need to flowchart and to build libraries
of parameterised subroutines is paramount in
assembly programming. One thing to avoid is
endlessly reinventing the wheel. Life’s too
short. The principle of building easily
understandable and testable structures is just

e same as in Basic.

A Parthian shot

Finally, a small problem for you. You'llfind
a program on the disk called BUGGED which,
unlike all the others, contains a number of
bugs. Your job s to remove all the bugs (I'm not
telling you how many there are], plus as far as
you can render the program fast and readable.
To make matters worse, I'm not even going to
tell you what it's supposed to do. The best
entry gets a free CDU binder and 10 free disks
Listings and disks please - we don't have the
time to list them ourselves. Good luck!
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DON'T GET LEFT OUT...
GET IN ON THE ACTION

COMMODORE DISK USER is a lot more than just

another computer magazine. Every issue CONMNMODORE
carries a diskette containing more than £30 N ¥ WL
worth of software ranging from serious
programming utilities to arcade games. There
are plenty of Commodore magazines on the
market, but we believe that this is the first to
cater for disk users of all ages and tastes. FOR THE C64, C128 USERS
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UTILITIES GAMES

COMMODORE DISK USER is what you
have been waiting for - take out
a subscription TODAY!
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