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CPC464
Firmware

The two official reference books that cover the BASIC and firmware of the
AMSTRAD CPC464 are provided as concise technical specifications, complete
with an update registration service.

These books are not tutorial works, and are intended for experienced programmers
seeking a thoroughly indexed working reference. Written by the same people who wrote
the software for the computer, there can be no more authoritative publication on the
system. SOFT157 describes the BASIC in meticulous detail, including the screen and
graphics handling extensions.

SOFT158 describes The Concise CPC464
R e — BASIC specification
tncluding machine | SOFT157  £19.95
Jumpblocks 10an MMST) |y Gonciss CPCABS
E?]?ﬂiﬁf]}?ﬁf etc. | Firmware Specification
are supplied i ring W S 'SOFT158  £19.95

binders with library
slip cases.




CPC464 USER

Issue one : volume one

Editorial
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Overview ..........

Level . David Athertnn gets beneath the
skin and finds that there’s more to the
CPC464 than meets the eye

Q%A ..

Level |, II & III questluns frum users

Printing Money ..

Level . Gareth Jeﬁerson rounds up some
thoughts on printers

Software reviews
Try before you buy

The Surprise Listing ..

A little typing practice wnh unforseen results

Programs ..............

Levels | & Il. Francois Quentm of
AMSTRAD France, and lvor Spital of
AMSTRAD UK fit up the CPC464 with
windows and test patterns

CAD for beginners

Level Il. David Robinson shows how to

produce a 3 dimensional drawing from a
simple section. It’s not all done with
mirrors.

Bustout!

Level I. Alex Martin uf Amsoft prawdes the

first type-in game for the CPC464. You'll
be amazed how compact it is.

Competition time

£2000 for the best program submltted'?

Form an orderly queue...

Contributions are welcomed from all readers. If you
want them returned, then please send a large SAE
with all submissions.

Please address all correspondance to:

CPC464 User
Brentwood House, 169 Kings Road,
Brentwood, CM14 4EF, Essex
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shows "Bustout"
game, which amazingly
uses only 42 lines of
Basic
.. Page 28 See page 28
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copyright holder

Please note that whilst every possible care has been taken
to ensure the accuracy of all articles and programs herein,
we cannot accept any liability whatsoever for any mistakes
or misprints herein.

Consultant Editor Gareth Jefferson

Published by AMSOFT, a division of AMSTRAD

Consumer Electronics plc.



HISOFT presents...

DEVPAC forthe AMSTRAD
CPC464

The complete relocatable Z80 assembler, disassembler and monitor has been
further developed to take advantage of the attributes of the AMSTRAD CPC464.

The 80 column display facility provides the user of DEVPAC on the CPC464 with
a professional machine code development medium.

Devpac comes complete with a comprehensive line editor with renumber, block
search and replace which speeds the development of assembly source files that
may then be assembled at approximately 3000 lines per minute.

Expressions may contain addition, subtraction, multiplication, division, modulo, logical OR,
logical AND and logical exclusive OR operators. Numbers may be specified as decimal,
hexadecimal or binary. Labels of any length may be used (although the first 6 characters are
significant). The symbol table size may be expanded as required.

GENA3 assembles all Z80 mnemonics, plus many assembler directives and commands,
including ORG, EQU, DEFB, DEFM, DEFW, IF, ELSE and ENT. The assembler commands
available are *H (heading for the listing), *L (‘+’ turns the assembler listing on, ‘-’ turns it off), *S
(pauses the listing), *E (new page - produce blank lines), *D (give addresses in decimal) and
*F (assemble the source from tape, thus freeing the computer's memory for object code).

MONA3 combines a full 280 disassembler and a powerful de-bugger which permits single
stepping of machine code programs - even in ROM. There’s a front panel display of the Z80
registers with their contents. The contents of a block of memory (which may be changed if
required) - and a disassembly of the instruction on which you are currently working.

The commands available include the ability to convert decimal to hex, enter bytes directly into
memory, enter ASCII into memory, fill a block of memory with a specified byte. You can display
the alternate register set, move a block of memory, display a page of memory in hex with the
ASCII equivalents, disassemble a block of memory to either a printer or a textfile of mnemonics
that may be used by GENA3. You can search the memory for a given hexadecimal pattern, set
multiple recoverable break points, continue execution from a particular memory location and
single step instructions with a single keystroke - anywhere in memory.

DEVPAC is fully compatible with the proposed disc standard,
and comes complete with a comprehensive
instruction manual folder and library slip case.

Available from AMSOFT and good software retailers for £24.95 inc. (SOFT116)
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EDITORIAL

No doubt after a lot of careful deliberation, you
decided to buy the CPC464, affectionately known as
the Arnold. We need hardly tell you that you made a
wise choice. By now, at the very least, you will have
run the demonstration tape and you will have seen
for yourself just how powerful this amazing machine
is. Not only is it powerful, it is by far the best value
for money in computing today. These two facts will
change the face of popular computing.

The unigue combination of power and value 1s sure
to make the Arnold one of the most popular
computers in the country - in schools and offices, as
well as in the home. But having bought the Arnold,
you have acquired more than just a unique computer,
because Amstrad has a commitment to every single
CPC464 owner to offer a level of support unique in
the industry.

Take this magazine, for example. It comes to you as
part of the service offered to all User Club members,
and it is our intention that it should entertain, inform
and guide in a way that will help you get the very
best from your purchase. User Club members are also
entitled to special discounts on Amstrad computer
products and software, and there’s a regular
opportunity to enter our software competition
-see page 29 for details.

Something for
everyone

When we started to think about this magazine, we
realised that not everyone is a computer expert, so
every issue will contain feature articles that will
explain computer basics in an accessible, easy-to-read
manner. We call these ‘Level I' articles. Reading
them should quickly get your knowledge up to the
level where all today's computer jargon can be taken
in your stride,

For people who know their ROMs from their RAMs
but are not yet complete experts, we have ‘Level II’
articles designed to open up more of the secrets of the
Arnold and computers in general. These articles will
include features on how the computer works, improv-
ing your programming techniques and background
stories.

At a higher level still, for people who are
thoroughly at home with computers and who chose
the CPC464 because of its technical superiority, we
have ‘Level III' articles to cover technical aspects in
greater detail.

I

N J.TL J.1.1F © BN
N A EEERI~F " .
el FIEEW.TT T .
N | AR i/« HN

I

The Next Generation

Many schools already have computers; many more
will have them now the CPC464 is available. We
think the educational field is one of the most
important aspects of microcomputing and we intend
to reflect that in this magazine. Future issues will
contain one or more articles devoted to computers in
Education to show how our schools are using them
and how you can help with your children’s education
too. Many educational programs are already
available for the CPC464, and more are on the way.
The educational pages will keep you up to date in this
important area,

Feedback

One of the best ways you can help us to help you
18 to let us know your problems or suggestions so
that we can air them in these pages. We'll try to
answer your queries wherever possible and hope
that this ‘open forum’ will be of benefit to all
members of the User Club. This is the place
where we can all help each other, so let’s have
plenty of letters please!

Articles

If you feel you have something useful to con-
tribute that’s too long for a letter, why not try
your hand at writing an article for publication.
We'll pay top rates for feature length articles
accepted for publication, so your contribution
could pay for your next software purchase.

Up-to-date
This is a fast changing world, but the magazine
will keep members fully informed of all the

latest products and developments. Get the best
from your computer and read every issue.
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CPC464

Launched in a
Blaze of Publicity

Over 400 journalists packed
the Great Hall of London’s
historic Westminster
School, on April 10th and
11th to hear what Einstein,
Ravel, Archimedes, Monet
and Shakespeare had to say
about Amstrad’s new
personal computer.

The namesakes of these very
famous people had been found
through extensive research and
they were invited to demonstrate
the CPC464’s abilities.

They, each with the help of a
CPC464 and some ingenious pro-
gramming by Amsoft, performed
admirably. Einstein proved that E
did equal MC’, Ravel played the
Bolero from graphically displayed
sheet music, Archimedes demon-
strated a rather risqué version of
the displacement of water, Monet
showed a digitised picture of his
namesake and  Shakespeare
showed how easy writing Hamlet
could have been with a word-
processor package. The audience
was clearly impressed.

No sooner had Fleet Street gone
to press, than the Switchboard was
busy with customers eager to be
pointed in the direction of their
nearest Amstrad stockist.

At the press conference,
Amstrad had indicated that
supplies of the computer would be
in the shops by the end of June.
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Bill Poel (General Manager of
Amsoft) was so confident he was
reported by Your Computer as
saying “I will be prepared to sit
down and eat one in Trafalgar

Messrs. Monet, Shakespeare,
Ravel, Einstein & Archimedes

Square if it’s late”. Despite the du-
bious but extensive publicity this
would have achieved, Mr. Poel’s
gastric juices were not troubled.



First Computers On Sale at Rumbelows

Sixty people queued for nearly
an hour outside Rumbelows in
Edgware  Road, London,
eagerly waiting to be the first
owners of the CPC464. As the
doors opened at 9.30 on June
21st the crowd rushed forward.

In the first hour money and
computers exchanged hands at an
amazing rate. By 1030 one
hundred computers had been sold
and only very few pieces of
software remained. Customers
had ftravelled from all over

England and one gentleman even
flew in from Bahrain with the
specific purpose of collecting a
CPC464.

What’sin a
Name?

It's been called the Arnold by the
team -that developed it, the
Amstradivarius by the Guardian,
the Mean Machine by the Grimsby
Evening Telegraph and the
Sinclair Beater by Personal
Computer World.

One trade magazine suggested
that it was code-named Amstar
and Computer News affectionately
called it Arthur.

But of all the names the People’s

“A rose by any name

would smell as sweet...”

Computer seems to be most fitting.
The Standard commented ‘After
the People’s Car (the VW Beetle)
the People’s Computer’.

Using the Standard’s analogy
Amstrad is looking forward to
worldwide sales of over 20 million
computers, but like that other
success story (the Model T Ford) in
one colour only!

Your News Please

This news section will cover inte-
resting and relevant items sur-
rounding the CPC464 computer. It
18 designed to be your own user
club newsletter and for this reason
we welcome material from
readers.

If you have a story, comment or
point of view to make which you
think might be of interest to your
fellow readers then please write to
me - Marc James-at Amstrad
Consumer Electronics PLC, 169
Kings Road, Brentwood, Essex
CM14 4EF.
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Amstrad Goes to School

The value and performance of the CPC464 is the apple
of teacher’s eye in Thorpe Bay.....

Local School Headmaster
Mr Sandford (of Thorpe Bay
High School) had the fore-
sight back in February this
year to order 10 Amstrad
computers. These were to
equip the School’s newly
converted Computer Studies
room.

On June 18th Amstrad
delivered and our photographer
was there to capture the school
children’s excitement.

As the first computer was
switched on, one of the pupils
proved the company’s claim of
being  ‘user  friendly’ by
demonstrating his skills in
programming to Amstrad’s Sales
Director Dickie Mould.

After a month of use and
‘consistent daily hammering’ as
Mr Davis, the School’'s Deputy
Headmaster put it, both the school
and its pupils were obviously
highly delighted. Mr Davis told us
that the computers had been very
well received - in his words ‘there
aren't enough superlatives to
describe the CPC464, our pupils
are deriving tremendous
educational value from the
Amstrad computer’.

Forthcoming Events

Amstrad will be exhibiting at the
Personal Computer World Show at
Olympia 2, London during Sep-
tember 19th-23rd 1984. You'll find
Amstrad on Level 2 Stand number
1103.

On show CPC464s will be
demonstrating the latest software
together with printers, disk drives
and many other peripherals.

See you there!

PAGE 8

Amstrad sales director, Dickie Mould, provides a personal delivery service
for the first CPC464 systems to enter the educational system. There will be
many more where these went...

. S
Dickie Mould , Mr Sandford and Mr Davis await the reaction from the test

market. Judging by the eager faces at the window, we shall one day be
replacing keytops where the plastic has been worn out from over use!




First

iImpressions

Dave Atherton

I have had an Amstrad CPC464
for a few months now, as prog-
rammer on ‘First Steps’, the first
BASIC tutorial book (with
accompanying tape) from Amsoft
and I'd like to tell you how I have
found it. I have used many differ-
ent micros, including the BBC
Micro, and it was pleasant to find
that the machine compared
extremely favourably with virtu-
ally all other computers costing
under £500.

MEMORY MAP

First of all, let’s look at the mem-
ory map: Most of the locations
documented here were discovered
by experimentation and by look-
ing at the documentation; they are
by no means complete.

BASIC starts at &170 (& means
hex) and finishes at HIMEM
which defaults to &ABTF giving
425K for programs. Locations
&BB00 to &BDF3, contain jump
addresses to enter the ROM (see
below) and &C000 to &FFFF are
devoted to screen RAM in all
modes. That accounts for most of
the 64K map and you will find
that miscellaneous system infor-
mation is held in the 4K from
&ABOO to &BB00.

So where’s the ROM? Well, the
clever thing is that the top and
bottom 16K of RAM overlays 32K
of ROM and is not easily accessi-
ble. PEEKs in BASIC and LDs in
assembler read RAM contents nor-
mally and a latch has to be set to
read ROM. However, this is not
critical as all the routines that you
are likely to need are available via

the jump block mentioned above.
Details of this jump block are to be
published shortly. BASIC and the
operating system also use the
jump block so it can be treated as a
set of vectors; user routines can be
substituted if desired.

GRAPHICS

The graphics commands are very
straightforward to use and follow
the common principle of a graphics
cursor. The three main commands

ordinates and the usual effects
happen: MOVE moves the cursor
leaving no mark; PLOT gives a
dot; and DRAW plots a line from
the last cursor point. There are
also MOVER, DRAWR and
PLOTR commands which work
relative to the last point plotted.
This is particularly useful because
small designs to be repeated as a
line drawing can be done with
relative plotting as a subroutine,
and the design can be placed any-
where on the screen with a single

are MOVE, PLOT and DRAW. MOVE command. These com-
Each takes a pair of X,Y co- mands give the BASIC an
Address RAM ROM
#10000 #10000
Default Screen Upper ROMs
Memory {bank switched)
#C000 #CO000
Stack, Firmware
Data & Jumpblock
AB100
LB Foreground Data
Background Data
#7177
Memory Pool
7 #4000
9997 Background Data
0040 Foreground Data Lower ROM
Firmware Area
#0000 A 0000
# and & are used to indicate hexadecimal notation.
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edge on ZX BASIC which only
offers relative plotting, and the
BBC Micro where only absolute
plotting is supported by high-level
commands.

FUNCTION KEYS

A particularly strong feature of
the micro is the ability to program
the numeric keys to contain com-
mand strings. The CPC464 BASIC
does not support abbreviated or
single-key BASIC, so frequent
commands such as LIST and RUN
can be set up on these keys that
saves a lot of time in program
development. The set-up that I
have found most useful is:

age return character is entered as
chr$(13) above, although if the
command ?chr$(1): chr$(13) is
issued, then a return arrow will
appear on screen. This can be
COPYed into a key string, and
will be treated as a CR character
when the numeric pad key is
pressed.

and can overlap if required. There
is often a case for using several
windows, all set to a full screen
just to maintain separate cursor
positions.

“A particularly strong feature of the micro
is the ability to program the numeric keys
to contain command strings”

key @, "List"+chr$

(13)
key 1, "run"+chr$(13)

key 3, "renum"+chr$(13)

key 2, "mode 2:ink B,17:ink 1,
paper O:pen 1:border 4"+chr$(1

key b,"?hex$(himen-fre(@)-&170,4) "+CHRS(13)

@:
3)

Key 2 will return you to conve-
nient colours in 80 column mode
for viewing listings (black on pink
with purple border - you'll love it!).
Key 4 gives the size of the pro-
gram. The other keys are self-
explanatory.

The program-size check is parti-
cularly useful in CPC464 BASIC
because not only does it let you
know if program memory is gett-
ing full, but also there is a benefit
with SAVEing. All files including
BASIC programs are saved on the
datacorder in 2K blocks, and the
gaps between these blocks are
quite noticeable, so if you find
your program just creeping over a
2K (&800 hex) boundary, a bit of
squeezing may be worthwhile.
Any character can be put into key
strings; and, interestingly, if a
control character is entered from
the keyboard, the character ap-
pears as a graphic when the entry
is made but acts as a control code
when the key is pressed. The carri-
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WINDOWS

The CPC464 breaks new ground
when it comes to text windows, an
essential feature in BASICs these
days. There are 8 separate text
windows available each with its
own pen and paper colours and
independently maintained cursor
position. CLS, LIST, INPUT etc
can be directed to any text
window, which allows simple
programming of text displays
where several screen items are
constantly updated. The format is
simple: PRINT #n,“STRING” or
INPUT #n,A$ where n is between
0 and 7. If n is 8 the output is
directed to the printer. If nis 9 it is
directed to an open cassette file.
Therefore you can also debug
programs writing to printer or
reading/writing cassette files by
temporarily using a screen
window. The screen windows are
totally independent of each other

CHARACTER SET

The character set is considerably
more imaginative than wusual
there are 256 predefined char-
acters and all 256 are redefinable!
However, you lose 8 bytes from
your 42.5K free, for each character
that you define (except for the first
16). The designers have imple-
mented all the block shapes you
are ever likely to need, a Greek
character set, games symbols
(such as explosions, bombs etc.)
and an assortment of shapes such
as arrows, faces, ticks and crosses
ete.

As all the characters are printa-
ble and definable a special ar-
rangement has been made con-
cerning the control codes -ASCII
number 0-31 - covering the usual
clear screen (12), bell (7) ete. This
1s done as follows: to print the gra-
phics shapes associated with a con-
trol character, precede it with a
CHR$(1). So PRINT CHRS$(7) will
give a beep but PRINT
CHR$(1);CHR$(7) will print a
space invader. Oddly, however,
the design is such that pressing
CTRL-G gives the space invader,
not the beep. If characters above
32 are preceded with CHR$(1)
there is no special effect. CHR$(1)
also has a symbol associated with

it, and to print it you have to issue
PRINT CHR$(1); CHR$(1)



What, you may well ask, is the first issue of a magazine doing with material for
correspondance pages. Usually first issues are full of pleas for someone to write
-not so CPC464 User -with the volume of correspondance being generated by the
CPC464, we have a head start.
Here are some of the more frequently asked questions that we hope will satisfy
the initial curiosity of the (already) many owners. We welcome all letters, but
must point out that only letters accompanied by a stamped, self addressed
envelope are likely to get a speciiic response. Many questions will be
answerable by reference to the various publications and applications notes
available from AMSOF'T, and so we may simply direct attention to the relevent

publication(s).

Much effort has gone into the initiation of documentation on the BASIC and

operating system of the CPC464, and we sincerely hope that you will want to use
this as your working reference.

Q. When is a pixel
not a pixel ?

Dear Sir,

I have recently purchased a
CPC464 and find its
programming facilities
excellent. It is so much better
than the XXX I used to have - I
have already joined the Club.

I have discovered a misprint
in the manual not corrected in
the ‘Addendum’. On page 3,
ch.5 where you describe the 3
modes, you say Mode 2's
graphic resolution is 640 x 200,
where it is really 640 x 400.

I have a few more questions
about the machine: being
interested in writing software
such as games, I need to know
how I can move shapes of any
size around the screen. If this
information is not readily

available could you please
suggest a book I could get.
Congratulations on bringing
out such a good machine at
such a low price.
0D, London NW3

A. Whenit’s a screen
address.....

The coordinates of points on the
screen are kept the same between
different modes, although the ac-
tual visible resolution changes.
This means that a point on the
screen has more than one address.
In mode two, there are 640 pixels,
and 640 horizontal addresses.
There are 200 vertical pixels and
400 horizontal addresses. So each
pixel has two vertical addresses.

In mode one, there are 320 hori-
zontal pixels, and 640 addresses.
Here each pixel has two horizontal
addresses. The vertical pixel count
18 the same for all modes: 200, so
again there are 400 possible ad-
dresses.

In mode zero the 160 horizontal
pixels are located by 640 addresses
once again, so there are 4 possible
points. Vertical resolution is as
per modes 1 and 2,

The reason for all this is so that
the expected aspect ratio is main-
tained between modes, and pro-
grams that use graphics which are
written in one mode are readily
transported to another. So it isn’t
so much a misprint as a misinter-
pretation. You'd be fairly hard put
to spot the difference between be-
tween 400 and 200 vertical pixels 0
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() on an average size screen any-
way.

Moving shapes around the screen
falls into two categories: user
defined characters being moved
about in blocks by the LOCATE
command, or the more elegant but
very much more complex question
of individual pixel software
‘sprites’.

The first technique is relatively
simple. Redefine the shape of some
characters you don’t need for the
particular program using
SYMBOL, and place them on the
screen using LOCATE. You can-
not take advantage of the indivi-
dually addressable pixel’s colour
using this technique, but it will
quickly enable you to build com-
plex shapes where you have the
PEN and PAPER ink colours to
work with (individually for each
character cell if you want).

To move areas around the screen
and position them using pixel
scrolling rather than character
cell scrolling where each move-
ment must be across a complete
8x8 cell matrix, you can use the
TAG command, although to ob-
tain the speed and smoothness you
see in games such as Electro Fred-
dy, you must use software sprite
routines. And here’s a very large
and potentially very intricate sub-
Jject indeed that will feature in a
future issue.

Q. Tell me your

secrets !

Dear Sir
From one of the machine
reviews [ have read, I
understand that Locomotive
Software are producing an
extension manual for the
computer. Is this so, if so, how
much 7?7

As a professional hardware
engineer, I am very interested
in the expansion possibilities
of the machine, and as a result
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I would dearly like a full
circuit diagram of the
machine.....can you please
supply one? I would also like
information regarding
extension ROMs ete.

As 1 also write my own
software (mainly for amateur
radio applications), I am very
interested in some of the
routines used on the ‘Welcome
tape for fast flashing, drawing
etc. [ have tried to break into
the program, but you have
done a good job with protection
of the tape!

[s it possible to pass on any
details as to how to list
protected programs, I can
assure you that such
information will not be passed
on to anyone else, as I wish to
use the info for my own
purposes only,

I hope that I am not
presuming too much in writing
this letter,

I would also like any info
regarding the possibility of you
marketing any suitable progs I
may write for the amateur
radio market.

RJT, Notts.

A. Yes and No!

Locomotive Software have pro-
duced two supporting publications
which we have encouraged them
to complete while the topic was
fresh in their minds. The first is
our SOFT 157, the Concise BASIC
specification, which is a complete
and detailed description of the
BASIC interpreter and the various
extensions for screen and sound.

The second is a rather more eso-
teric and advanced guide covering
the operating system or firmware.
SOFT 158 is a tome of considera-
ble authority that describes the
routines that are necessary to hold

1

body and soul (hardware and
BASIC) together. In fact, we believe
that it is the most comprehensive
system manual ever seen in this
marketplace, and one which we hope
will uncover even more of the store-
house of programmers delights than
you might at first have expected.

A hardware service manual cover-
ing both of the monitors and com-
puter unit 1s available from the Ser-
vice Department of AMSTRAD. This
is not a guide to extensions, but a
complete guide to taking the ma-
chine to bits, and putting it back to-
gether. Price £5.30 inc.

Since much of subtlety in the hard-
ware design lurks within the custom
ULA, which contains a number of
trade secrets, the user can get at the
external bus connections - which in-
clude virtually all the signals neces-
sary anyway. We are not able to
assist with breaking the protection
scheme, even if we knew how to do it
ourselves. Some effort went into
making the protection scheme more
foolproof than most, and as an au-
thor of commercial software your-
self, you should appreciate the
dangers of copyright infringement.

As regards writing programs for
AMSOFT, there are a number of
points to bear in mind. The first is
that AMSOFT presently encourages
mainly general appeal entertain-
ment software for mass merchandis-
ing purposes. Specialist software has
a place with any machine, although
the collation and marketing of this
software is obviously more compli-
cated than with the universal appeal
of an arcade game.

To help users get around this pro-
blem, CPC464 User will be publish-
ing a Program Marketplace for all
CPC464 users where any programs
can be ‘advertised’ under a number
of classifications that will grow to
suit the range of software on offer.
Sales and wants will be covered.

There will be no charge for this
directory service (yet!), and we will
publish the following details:

Continued on page 21



PRINTING
MONEY

Gareth Jefferson PRINTs #8
and LISTs afew tips...

A printer for your computer costs
almosts as much as the computer
itself, especially when that
computer is as modestly priced as
the Amstrad CPC464. Before you
buy a printer, you have to ask
yourself two vital questions: Is it a
worthwhile investment? Is the
printer I buy the best value for
money?

Let’s deal with the first question
first. Irrespective of cost, a printer
for your computer must be seen as
a tool - a tool that helps you get the
best value from your investment
and a tool that turns your
computer into a commercially
viable product. Before you can
justify the cost of a printer, you
must analyse the ways in which
you use your computer. Broadly
speaking, there are three main
areas of wuse for home
microcomputers - games, software
development and business use.

If you intend to use your
computer only for games, you may
not be able to make a strong case
for buying a printer. But what a
waste that would be! The games

programs available for the
CPC464 will provide hours and
hours of entertainment and
challenge, but that’s only

scratching the surface of the 464’s
capabilities. What do you do if you
want to develop your own games?

(remember, there's a £2000 prize
for winning games entries - see
page 29). What do you do if you
want to use your CPC464 as a
word processor using the AMS-
WORD software package? Easy
screen editing and formatting of
letters and documents is not a lot
of use without being able to print
the results! What do you do if you
want to make your business
budgeting or domestic financial
management more profitable if
you can't keep a permanent record
of the results? And then there's
writing your own programs. All
these activities need a printer.
Let’s see why.
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AMSTRAD

S

Program

development

Multi-million pound businesses
have been based on the develop-
ment of computer software, and
Amstrad User Club members can
also win big cash prizes for suc-
cessful programs.

The CPC464 comes with an ad-
vanced version of BASIC, the
world’s most popular and easiest
programming language. A power-
ful Z-80 asgsembler is available as
a low cost option. So too is the
famous Pascal programming
language, favoured in leading uni-
versities and software companies
throughout the world, and DR
Logo, the ‘artificial intelligence’
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“Without a printer, you can forget serious software development, whether it’s a
commercial package for sale or a program you are writing for your own

entertainment”

language that’s paving the way to-
wards truly intelligent computers.
With these programming tools,
the CPC464 owner has everything
necessary to develop the computer
software demanded by today’s
dynamic and expanding computer
market. These tools allow owners
of the Amstrad CPC464 to write
software not only for the 464, but
also for the many millions of other
7-80 based computers already in
use world-wide.

Before you can reap these bene-
fits, however, there is one pre-
requisite. A printer. Developing
a fully ‘de-bugged’, working pro-
gram involves a certain amount of
trial and error. Even the world's
most famous programmers - peo-
ple such as Dr, Niklaus Wirth of
Zurich who developed the Pascal
language that forms the basis of
Amsoft’s HiSoft Pascal - cannot
write programs that are 100%
error free. To some extent, you can
check your programs as you deve-
lop them on the computer screen.
But, ultimately, you need a per-
manent record -hard copy in com-
puter jargon - and that means a
computer printout. Without a
printer, you can forget serious
software development, whether
it'’s a commercial package for sale
or a program you are writing for
your own entertainment.

Printers and the
Businessman

Businessmen tend to use com-
puters either to help in financial
projections, using spreadsheet pro-
grams such as Amscalce, or as word
processors using word processor
software such as Amsword. In both
cases, paper printouts will be
needed for permanent records.

The best type of printer for busi-
ness applications depends partly
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on the nature of the task. Very
high print quality may be needed
in letters to certain clients, and in
that case the printer will have to
produce ‘fully formed' letters in
much the same way as a type-
writer does. Computer printers of
this type are called ‘daisy wheel’
printers. But daisy wheel printers
are both slow and expensive, so
most people opt for the faster, less
expensive dot printers.

Dot printers have other ad-
vantages over daisy wheel print-
ers apart from speed and price.
Because the letters are formed
from closely spaced dots, many
models allow the printing of user
defined  graphics characters,
graphs, pie charts and so on. These
advantages are appreciated by
businessmen who often want a
permanent record of the com-
puter’s screen output (called a
‘screen dump’). Ordinary daisy
wheel printers cannot produce
graphics and can only print the
pre-formed characters on the

wheel.
Word Processing

One of the most popular uses of
home computers is for ‘word pro-
cessing’. Word processor systems
comprise a computer plus word
processing software that allows
the computer to act as an intelli-
gent typewriter. The computer
keyboard is used like a typewriter
keyboard, but the software allows
the words in the document to be
deleted, moved about or added to
at will. Corrections and re-thinks
no longer involve re-typing the
whole document. Nearly all the ar-
ticles you see printed in the com-
puter press, including this one,
were produced with the help of
wordprocessor software, and busi-
nesses throughout the land, from
solicitors offices to banks and
estate agents, use word processors
to increase their productivity.

Amsoft’'s Amsword allows you to
do the same, but again one item is
a must - a printer.

23g0>@][1,.

>

ABCDEFGHIJKLMNOPQRSTUVWXYZabedefghi jklmno
pgrstuvwxyz12345678908=8234%=+=*"/$£ &' ()|

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmno
parstuvwxyz 1234567890!Q@£8$% "&* ()

AECDEFGHI JKLMHOPERES TV Z
abcdetahi ik lmnoParstuiiuxe z
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Various styles of printout: 1)Daisy wheel printer 2)Philips GP300,
which has many styles to choose from 3) Amstrad DMP-1
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Continued on page 13



SOFTWARE
REVIEWS

This month:

DEVPAC
Codename Mat
Amsgolf

Roland in the Caves
Roland on the Ropes

Oh Mummy!

Introduction

One of the surprising things about
the CPC464 is the amount of
software already written to
support its launch. This stems
from two reasons - the first is that
a lot of effort has gone into
introducing the machine to the
software industry, both in terms of
preliminary hardware, and also
the copious documentary support
for the BASIC and firmware.

The second was the early de-
velopment of a  thorough
assembler. HiSoft's DEVPAC full
feature 780 assembler and
machine code  development
program was one of the first
programs to be transported - a
prerequisite for any machine code
programming, so perhaps it's as
well to review this product in some
depth so that newcomers will see
why it's such an important part of
any software library.

To boldly LD where
no man has LD’ed
before....

Anyone daring enough to want to
program in machine code 1s ass-
umed to have some grounding in
what it’s all about - and since
every book that's ever been writ-
ten about machine code covers ass-
embly language in some detail, it’s
not surprising to find the compre-
hensive and clear documentation
of DEVPAC pitching users head-
long into those delights of low
level programming only available
to those also equipped with a sui-
table reference on Z80 machine
language.

An assembler is the medium
through which assembly language
programs are written and de-
bugged - it isn’t a mystical piece of
software that somehow makes ma-
chine language programming as
simple as BASIC.

With that in mind, DEVPAC pro-
vides just about every feature
sought by the low level language
programmer. And the beauty of
HiSoft is that if you can think of
something that you would like to
see added or altered, then they
will always consider constructive
suggestions - which is certainly
one of the contributory factors
leading to DEVPAC’s success on
the Spectrum.
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Code Name Mat
Micromega

With titles like Jet Set Willy,
Manic Miner, Atic Atac, it's not
surprising that the inspiration for
games naming 1s on the wane.
There was a time when Code
Name Mat would have been called
‘3D-Hyper Mega Space Invaders’
-or worse. As it is, Mat stands for
‘Mission Alien Termination’ - not
exactly the sort of sentiment to
broadcast in case we are Not
Alone.

That being said, the program
itself is the classic space romp of
all time. The solar system is
being invaded by a bunch of
unpleasant aliens who are
gradually creeping through from
the outer reaches towards earth.
Your mission is to stop them,

This game combines the strategic
skills of the classic ‘Star Trek’
programs that those of you with
long memories may remember
from the early days of CP/M S100
systems. In other words, you have
a series of maps and tracking
devices to help locate the little
blighters as they wend their way
towards earth.

With these aids you must seek
out and destroy as many of the
aliens as possible (they are plotted
on the Solar Chart for your
convenience) by engaging them in
one of the best 3D space fighter
simulations you will ever see.
When you get hit, sooner or later
you need to get repaired and
refuelled, and docking with a
planet or moon is one of the most
delightful interludes in the game.
Don’t get too close, or gravity will
draw you to your doom.

If you do nothing else in your
first session, you must dock with
earth to see the detail that's gone
into the game at every stage.
Planets like Mars have their
better known features on view
-and although there isn’t time or
space to fit in all the known moons
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of  planets like Jupiter,
astronomers amongst players will
not feel unduly cheated.

The only criticism is that the
game takes a good evening to play
properly. But if you've had enough
of the ten minute wonders then
this is a must. Originals of Code
Name Mat may be changing hands
in fifty years time in much the
same way as the first editions of
famous novels.

Micromega are further proof that
for connoisseurs of good software
that it’s quality rather than
quantity that counts in the end. If
all they produce is one game every
3 months, and they're all as good
as this, then you'll need three
months before you are ready for
the next one anyway!

SETHREMGTH _

SHOTS =

Amsgolf
Computersmiths
Take heart all you BASIC

programmers, This program was
written entirely in AMSTRAD
BASIC, yet you would never have
noticed if [ hadn’t told you.

The game consists of playing on
an 18 hole golf course, with the
aim of reducing your handicap.
You can’t cheat when the program
asks for your handicap, since you
are only given the first password,
and must earn the rest by playing
under par, and then being given
the next level keyword.

There’s a decent range of clubs to
choose from, realistic strength
shots (ie you cannot drive 800
yards by over hitting). If you land
in the bunker or on the green,
suitable screens await you.,

Bounce off the trees at your peril,




land in the water, in fact
everything you might find on the
local golf course without the
expense or the exertion (or the
danger of treading in the nasty
reminders that the local dogs take
their constitutionals on the course
as well),

And if you wonder what the
curious ‘roar’ i1s when you hit the
green, that's only the crowd
expressing their approval. Watch
out for the 18th green,
refreshment is at hand.....

Roland in the Caves
Indescomp

One of the most original and
brilliant games of all time has
been further enhanced by the pixel
precigion of the CPC464. In the
effort to scroll the most detailed
screen of any CPC464 game, there
is some evidence of the picture
tearing at the edges - but this does
not detract from the main action
of the game.

The title screen is accompanied
by a jaunty rendition of ‘La Cuku-
racha’ (I know it'’s not spelt like
that, but when you hear the tune
you'll recognise it immediately
anyway') The tune then gives way
to exactly the sort of noise you'd
expect to accompany a leaping
flea.

Followers of games where vir-
tually every key on the keyboard
1s needed will be surprised to learn
that the only keys needed for this
game are the Z and /. The idea is to
guide the agile Roland (who bears
a striking resemblance to a flea in
this incarnation) up and out of the
cave into which he has fallen,

Pressing the key for a brief time
causes the hop to be restrained -
although to get a full blooded leap
you must time the depression care-
fully until the power has peaked,
as indicated by a bargraph at the
top left of the screen.

=
=
Ty
ﬁl
=
3

The only problems are the
Roland-eating flowers that litter
the cave ledges, and the hungry
and ubiquitous pterodactyl whose
unwelcome attentions you will do
well to avoid.

One tip for the beginner - always
start by jumping right, or you will
end up leaping down the gizzard of
the flying menace.

Roland on the Ropes
Indescomp

Another classic game with ghosts,
spiders, rats, acid, treasure and
some of the cutest and least
menacing mummies you will
stumble across. The idea is simple
- get Roland from the bottom level
of the dungeon complex (a random
maze) to the top. Collect treasures,
and avoid bumping into things
that reduce his life expectancy.

The tune to send Roland on his
way this time sounds rather like
High Noon, although the nearest
Roland gets to the OK Corral (I
wasn't Film Buff of the Year
either) is a trusty six shooter
which can hold off the ghosts and
zap the mummies,

Sound effects are convincing
enough, especially the gunshots.
The graphics are again an ex-
ample to all in their use of colour
and design, and you won't be
surprised to learn that Indescomp
are amongst the growing band of
professional software houses who
use trained graphic artists for
design, and musicians for the
sound track.

The game sets a high standard.

Oh Mummy!
Gem

Another in the fine line of pro-
grams that appear to the accompa-
niment of a demented tune. No
prizes guessing what sort of tune
to expect when the hapless British
Archaelogist sets about the tombs
of Egypt. ,

Oh Mummy is one of those rare
games where the beginners level
really does permit the unwary to
beat the computer for once -
although stepping up a grade or
two gives the mummies the upper
hand once again.

Why can’t more games have an
absolute novice level, or at least
an option for unlimited lives while
you hone the reactions?

Oh Mummy is a frantic dash
around the catacombs, unearthing
treasure, annoying mummies and
eventually escaping with your life,
As ever, Gem have provided pages
of instruction and general back-
ground to the game. I wouldn’t
have been surprised to find Gem
listing the inside leg measurement
of the mummies,

Smooth graphics and accompl-
ished sound, but programmable to
be not too frantic to frighten off
those newcomers who quake at the
prospect of understanding the
rules of some of the mega games,
let alone actually playing them!
You will be relieved to learn that
the tune can be switched off before
your senses are embalmed by its
haunting melody.
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s the first. And don’t complain to the

editor if you reckon it’s a waste of time, some people will type in

anything...

.

?

th unforseen results. Here

W1

Every now and again we shall produce an anonymous list

The Surprise Listing !!

Hﬁ_“zxfmuHz_nm._mauHim_._m.n_HI_n&__"_._H_#n u_.uuw..#n_mumj._HzxmL"_
o G,1: IHK 18,28 THIKKC [1.1¢ IMK 12:1: INK 13.1: INK 14.24: IHK 15.1
co=1

3@ MODE @

48 ORIGIN 78,8

5@ GOsUE 1878

&8 REM

78 REM load oubtlinme data
# READ a.b

98 IF 2<3»999 THEW 138
188 a=b

118 READ b

128 MWE b, a¥z

138 IF a = 1098 THEM 1&&
148 DRAW b, akd. 1

i58 GOTO e@

168 REAR 2a.3b.3ac.y
178 FOR s= 1 TO 13
188 RERD

198 NOVE x, u%2

208 DRAWE @, -Caakd)
219 DRAWR ab.@

28 DRAWRE 8-aa%2

238 HEXT =

REM
258 RESTORE &5@
268 READ b.a
278 IF b{»333 THEN 318
2680 k=3
298 RERL a
388 MOYE a-bke
310 IF b =1809 THEH 900
328 DRAW 1:b¥2,E
338 GOTO 268
248 DATA 955,2,28, 2. 464, 12, 464, 12,28, 2, 28, 999, 14,56, 18, 56, 15,436, 14, 43
6,999, 86,56, 86,435, 182, 436, 182, 56, B6, 36
358 DATA 959,12, 36, 134, 36, 134,44, 12, 44,999, 18,72, BE, 72,599, 18,420, 86. 4

28

mmmmw_ﬂm 909, | 34,80, 134,29, 140, 28, 140, B8, 136,96, 124,96, 124.84, 132,84, 1
34,

78 DATA 999,134,268, 130,28, 130,68, 134, 0, 148.8, 144, 8, 144, 20, 148, 28,293, 1
um.ma.Humhmm..Hma._umh_wg__hmlwmu?_Wmumup.__.m_.nwhp&w.,wmh 128, 28

388 DATA m.m_m._mm..m_m:mmhWm_..!.1m._mm:mm~mmumfmmhmh_wm.n_ﬂx.wm:u.mum.m__ma._m_wu
56, 428,92, 428, 99, 424, 90, 416,92, 412,96, 412, 98,416, 98, 424, 95. 428

298 DATA 1808, 18908 2

M_u_w DATA TrHm._m\.rm_mam.muHmmh_a.fHmmhme.m:m‘mam‘mmfmmm_hwﬁ.wmﬁ,u&ahmm_

416 INK 1.6 IHK 2,241 IMK 6.24: INK 12.1: INK 8,11 INK 3,24
428 IME 4,1: IHE 1@.24
430 IHK 13,10 INK 15,1
“on IME 9, 5-ABECEo-1) ' INK 8. 2-RBSC(Cco+l > MODI33)=171 TNK 11,2-HBS(((c
2427 MODL3 3 )=1)
450 co = footlr HODL 3D
450 FOR x= 1 TO 150NEXT x
479 IHE 13,14
4ah TNE 9, B-ABSCco-1) ¢ IME 5, 2-ABS({{co+l> MODCE3)-13: MK 11,2-ABSIC(cC
o+2) MODL33)-1)
ase INK 2.1 INK 4,24
So INK 18.1:INK 12.24: THK 3,6° co=tco+l) MODL3)
510 FOR x= 1 TO 1% NEXT x .
320 THE 5, 2-ABS(ca~1)  IHK 5,2-ABS(((co+l) MODC323-1): IMK 11,2-RBSC{(c
o+2) MODL33)=17
S3@ INK 15,14
S48 INK 4,11 INK 6,24
Ssa INK 6,10 INK 18,24
368 co = (oo l) T next
= oy
m..mm R o tac1 ) IHK 5,2-ABS(({co+1d MODC3I)=1)1 INK 11,2-RBS((e
o2 ) 4517
556 IHK 13,1
F00 INK £, 10 INK 4,24
£18 IHK &.24 1HK 18.1
626 FOR x= | TO 158-HEXT x
£30 co ® Ccotld HODC3)
£48 COTD 418
=@ DATA 995, 134,240, 134,224, 132, 229, 132, 216, 126, 204, 124, 204, 122, 209, |

14,200,112, 284,110, 284, 184. 216, 184, 228,995, 104 . 252, 184,256, 106, 260, 188
SRR, 118, 254, 118, 264

a6@ DATA :..G._.Mm.a;“_E._mmm..“_.mm..mmm._HQA....NHM._HGA.._Mﬂ.m._WWW.—ﬂ%»ﬁuui.u_mhu
18,324, Humhwmﬁ.._._l.mmm.._m.m._mmm.vmm.a._wm;aumm._wm.fmeh_u.ww__num-mﬁm.__.m&um&.«
578 DATA 134.292.993,128, 232, 116, 232,999, 118,228, 119,236,999, 120, 308. 1
16.389,993,118,296.,118, 384

cBR DATA WWWLHLNMNAE‘#!\N&QH.—E\NUNL:_..___..__NWNH._.M#__N#G..pmN..Mlﬁ..HmN..th.u
42, Z6 Hu.l.._mmp_”_.mm..mmm:_..WA...MWmu_..Wn,Mhn...“_.ﬁ..m_-mu._ﬂl_..m“_..m._“_.lN..Na@

538 DATA 299, 148, 248, 148, 216, 124,284, 132,204, 130, 208, 128. 196,126, 196.1
27,185,129,188,118, 184,116, 180,114,188, 188. 1568

788 DATH Euumﬂnwﬂhm&_wh“_.G.m._mﬂm._“_._wm__._.mm__umm.._mm.__ﬂm‘hﬂmauﬂmammmu__.ﬂm.qnma;
o8, 184,999, 162, 192,93, 182

718 DATA mm_m..._.L@..N&m._.._.L.E..Mwh_.._mmm..__.L.W._.MGM._Hhﬂhwum.._.Hm._wm.a...“_.m%._mml.__u.mm"._w
a2, 128,332, 124, 348, 122,348, 128, 344

FZ@ DATA “_.“_.m._mt__u.._..n;.w#mq_Hwhimauﬂmuﬂgaguwumkmmuﬁ#‘ 1096, 324, 195, 356
uwwwanﬂm..wa.m..m.m..wnw.ﬁw._a._iﬂ._ﬂm._w.ﬁw._w.mw._ 182,332, 98, 332

730 DATA 999,174, 268, 174, 256, 166 236, 166, 264, 172, 264, 172, 268, 168, 268, 2
m.mqu.ﬂn..NE..uﬂ#..mvm.._._mm..m.wm:._ﬁm..mﬁ.«a”_.ﬂm._mw.ﬂ..uﬂm...mm.ﬂ.. 168,288

748 DATA Wm.m.“_.mm._.mm&__Hmmhmﬂm..Hum..muvmh“_.um“..mm,m__mﬂm..um.__...mﬂ__.m»”_.u_u.:mmﬁhHuﬂ...m
&4, 154, 264, 152, 268, 152,272, 104, 276

758 DATA wmw.._.u.ﬂ..m.m#..Hml..mma_...mmm...wﬂ@awm.n_.___.mn_.._mmn;m@..u__wma.wumhHum._Nwm._w
99, 148, 232, 146,232

7B DATA me..__.mm...ma.@..uihmamrm-mm..HWE..N&@..”_.wm..hh._m..wmm..“_.Wn...w..am..HmN..Mnﬂ..d
m.w.___.mi...m.um._“_.mm._mmm__wwwq_.W.a...mmh.._.mmum_ma.‘wwm_._ﬁm..mm#..umm..mmn

77e DATA m.m.w...._.m.n...mﬂm..“_.mmqm.ﬂm...wmmh“_.mn.._mmﬁ.“_.E..N..mw..mwmh“_.m&..mwﬂ..—mm..mmﬁ..m
.Wu..”_.mm..mmm.._E.Mmﬁ..m.m.w..“_.wh:mm.m.._.mm__mﬁm

788 DATA 299. nx.mm_#..Hmﬂhwmhummm‘wwha..g#..“_.mm._mmn...w.mw.._mm..wﬂn.._“_.hm._wanhm
29, 150, 312, 162, 312,999, 168, 312, 186, 312

Tom DATA 1886, 166aa

feR RESTORE &58

216 PRINT CHRES( 230 CHRSCZ)

828 READ b.a

8§38 IF b<L>399 THEH B7R

248 b=a

258 READ 3

258 MOVE a,ib¥2 ) —40

£78 IF b=18998 THEH 24@

288 IF bkZ2-4@8 < 288 THEH 218

BOB DRAW 4.« BEZ—d48.4

S0 GOTD 828

218 FERD b.a

920 IF b =399 THEH S48

933 GOTO 260

948 RESTORE &58

558 FEEAD b.a

68 IF b<3323 THEN 1800

7B b=a

928 RERD a

998 MOVE a.(b%2)-80

10608 IF b=1o9@ THEHM 488

1818 IF b32-28Q < 285 THEH 1848

1828 DRAW a,(b¥2-58.8

1838 GOTO 558

1848 READ b.a

1858 IF b=322 THEN Sv@

18668 GOTO 999

1870 SYMBOL 244,96, 248,252,254, 126,63,13.8

1880 SYMBEOL 249.49,1208,1208.124,60.38. 14,6

1899 SYMBOL 247.6.15.31,39,62.60, 120,32

1188 SYMBOL 246.4.14.15,31.62,68,112,192

1118 SYMEOL 245.24.24.68,126,60, 24

1128 PEN 13

1138 LOCATE 7.12 PRINT CHR®C 249 )

{148 LOCATE 15.12:PRINT CHR®C 247}

1158 PEN 15 ¥
1168 LOCATE 3,11 FRINT CHRS( 244 2

1178 LOCATE 5,7 :PRINT CHRES{ Z44)

1188 LOCATE 17,11 :PRINT CHR$ 2467

1198 LOCATE 17.7!PRINT CHRS( 246>

{288 MOVE 89,248:DRAW 86,248.11

1218 TAG: MOYE 80,246 PRINT CHRSCZ45 2

1226 MOVE BE.Z226:0EAW 88,226.5

1230 MOYE 88,232 PRINT CHRSC 24% )

1749 MOYE 88,212 'DRAM 83,212, 9

1756 MOVE 98,218 PRINT CHRSC2450; TRUOFF

1268 RETURH

i
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The DMP1 is more than an
ordinary printer. It costs less than
most - £199 retail, £169 to club
members - and yet offers more. It's
fast, inexpensive and versatile. It
prints 80 columns - that means a
full 80 characters across the page
-and prints characters using a 5 x
7 dot matrix.

Using ordinary printer paper
(expensive electrostatic paper is
not needed), it prints characters
using a special ‘impact’ technique,
The DMP1 printer takes standard
perforated fan-fold paper and can
print ‘dot graphics’ for screen
dumps as well as high quality
character printouts.

How printers work

The first computer printers
worked just like Telex printers.
Codes for each character were sent
to the printer, and these codes
determined the sequence of print-
ing bars popping up to hit the
printing ribbon against the paper.
Things have advanced from those
early printers to create products
such as the DMP1. Modern
printers use a number of techni-
ques that boil down into two basic
printing methods - impact print-
ing and non-impact printing.

Non impact printers (the DMP1
1s not one of them) usually involve
the electrostatic transfer of print-
ing marks from the print head to
specially treated paper. The marks
are, in effect, burnt onto the paper.
Another non-impact technique
sometimes used in high speed, ex-
pensive printers is the so-called
‘ink-jet’ technique. This method
involves squirting a jet of ink dro-
plets at the paper that dry on con-
tact. The method is silent and rea-
sonably fast but very expensive.

An even faster - and yet more
expensive technique utilises
laser printing, Laser printers
work something like photo-
copiers. A high power laser beam

is scanned onto a roller and causes
it to become electrostatically
charged. The roller then picks up
ink powder and transfers it to the
paper - all at very high speed.
Laser printers can print several
thousand lines of output a minute,
but the equipment is cumbersome,
expensgive and beyond the means
of the home computer user.

Impact printers

The slowest printing technique of
all involves the use of so-called
‘daisy wheel’ printers. These
printers use a disc constructed like
a flower, where each ‘petal’ has a
reversed letter or digit moulded
into the end. When a code
corresponding to a letter or digit
comes from the computer to the
printer, the ‘daisy wheel’ is rotated
until the appropriate character is
in position against the printing
ribbon. An impulse is then sent to
a hammer that hits the ‘petal’
against the ribbon to print the
character on the paper.

Dot matrix printers

By far the wvast majority of
computer printers use a more
advanced technique whereby one
or more small pins is ‘fired
against the ribbon to print a series
of dots. Such printers are called
‘dot matrix printers’. Special
software built into the Amstrad
DMP1 printer interprets the
character codes that are 'sent from
the computer and ensures that
each dot is printed on the paper in
exactly the right position to create
a single character.

Each character, then, is made
up of a matrix of tiny dots - up to
five dots across and seven dots
down in the case of the DMP1. The
illustration below shows how this
1s done.

Some dot printers, including the
DMP1, incorporate special soft-
ware routines that allow every dot
to be printed under the direct

Ink Ribbon

Hammer

FPaper

Printing Mechanism

NB Although producing dot matrix print-style, the DMP-1 uses the
patented uni-hammer technique developed by Seikosha

There are 18 ridges
evenly spaced around the platen,
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They're here!

for the CPC464.

connector for the printer, and PCB
edge connector for the computer.

* Insulation displacement

* Polarising keyway prevents

AMSOFT, 169 Kings Road,

Printer cables

Complete with Centronics

High quality ribbon cable
connectors

incorrect fitting

£9.95 inc VAT

Brentwood, Essex.
CM14 4EF
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control of the user. This allows
user-defined graphic symbols to be
printed as well as letters and
digits, and makes printing an
exact replica of the images on the
computer screen possible - a pro-
cess called screen dumping. The
DMP1 allows 60 dots to be printed
per inch in the graphics mode.

The Final Word

Computers can be great fun even
without a printer. But to get the
most from them, you should
seriously consider investing in a
printer too. Printers are an
essential accessory if you want to
develop your own programs,
almost indispensible if you want to
do financial planning using a
spread-sheet program, and word
processing without a printer
would be like typing without
paper.

Your CPC464 is provided with
an industry standard ‘Centronics’
style printer interface, so almost
any commercially  available
printer would work with it, but,
like your computer, the Amstrad
DMP1 printer would work with it,
but, like your computer, the
Amstrad DMP1 printer gives more
performance for less outlay, and
should come right at the top of
your list.

Whether you want to print out
program listings to check for bugs
and errors, financial projections,
letters to clients or anything else
that needs a permanent record of
what’s going on in your computer,
you need a printer!

ECPC464 USER



Page 120)In the case of a vendor
(which may be a private indi-
vidual or company ):

Program Title

Intended applications

Name and address of vendor

The price

Our reference number

In the case of a program wanted:

Intended applications
Name and address
Our reference number

We require all submissions from
vendors of software for this direc-
tory to contain the following:

1 Tape of the program (as proof it
exists)
2 A 25 word description of its

purpose
3 The name and address for
correspondance
4 Price

NB AMSOFT offers this

listing as a free service. We
cannot be responsible for
any of the commercial
arrangements between the
vendor and purchaser, and
all prospective purchasers
should remember the old
saying ‘caveat emptor' -or
buyer beware.

We will make no comment
whatsoever on the program in
the directory. The entry simply
advises that such a program
exists, and provides the means
by which users may get
together.

AMSOFT reserves the right to
decline to publish any entry
without notice or reason. Corre-
spondance can only be entered
into where a  stamped
self-addressed  envelope is
supplied.

Programs submitted for the
prize competition may be
entered subsequently for the
directory -but not until after
the competition has been

concluded!

Q. In the dumps....

Dear Sir,

I recently ordered a CPC464
from you, and was very pleased
when it arrived after only two
weeks,

After reading the manual,
there are a couple of things |
would like to clear up.

[ would like to know how to
dump screen data on to a
cassette (chapter 2.6.4).

Also, in Appendix IV it says
that a composite video signal is
present at the monitor socket,
and [ would like to know which
pins to use.

SR, Hull.

A. SAVEd by the
CPC464

Screen dumps are simply per-
formed by using a binary save
command. Because of the screen
layout, it is not easy to dump part
of the screen, but only a whole
screen. The command to use is:

SAVE "<filename>",
b,&CO00,&4000

To load or save a screen without
corrupting it with the loading or
saving messages, preface the
filename with an exclamation
mark ! Note that this also
suppresses the ‘Press PLAY and
any key' and ‘Press REC and
PLAY then any key’ messages - so
don’t forget to set up the cassette.
This process then saves the top
16K of memory onto the cassette
in 8 blocks of 2k bytes. The screen
can then be reloaded directly
using the usual loading procedure.
Because the file was saved as a
binary file from an address greater
than HIMEM, it will be loaded
back to exactly the same address
that it was saved from.

Note that during the reloading
process, data is first transferred
to the cassette buffer, but once the

header information has been pro-
cessed and the file been recognised
as being of the type described, sub-
sequent blocks are loaded directly
to the screen RAM. You will see
exactly how the screen RAM of the
CPC464 is addressed as the bytes
are loaded consecutively.

Note that the information con-
cerning screen mode 18 not saved
during this process - the screen
should be in the correct mode be-
fore you reload. Also note that the
memory contains the details of
pixel positions and inks -not co-
lours, so it will be necessary to set
the inks to the colours used when
the screen was saved.

Further, note that the CPC464
performs vertical screen move-
ment by adjusting the relationship
between memory and sereen posi-
tion. If a reloaded screen is to ap-
pear in the same place, then it is
important to have the same me-
mory to screen mapping. The sim-
plest mapping to choose is the .
mapping just after a mode change.
10 MODE @

20 FOR X=@ T0 15

3@ INK X, (X+((X\2)*13)+
8IMOD 26

40 NEXT

58 FOR X=0 10 15

60 ORIGIN 320,200,X*16,
638-X*16,X*12,398-X%12
70 CLG(X)

8@ NEXT

90 PLOT -80,4,0:TAG:
PRINT "HELLO"; :TAGOFF
188 SAVE "'EXAMPLE",B,
&CO0D, 84000

118 LOCATE 1,1

128 END

Then to reload the contents of the
dump cassette onto the screen:-

10 MODE @

20 FOR X=0 TO 15

30 INK X, (X+((X\2)%13)+
8)MOD 26

4@ NEXT

180 LOAD "!EXAMPLE"

11@ LOCATE 1,1

120 GOTO 120

And finally, Pin 6 of the video
connector supplies the composite
(mono) video signal, containing
both luminance and sync.

Continued on page 30 ()
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Programs

In this issue, we
present three very
different programs
that have one thing in
common: they all
illustrate the
tremendous power of
the CPC464 and show
just how much can be
be achieved with
really quite short

programs written in
BASIC.

In this, the first issue of the User
Club magazine, we start a regular
feature with a double aim: to pres-
ent programs for you to type in
and try out on your CPC464, and

_ in so doing, to explain some of the

programming techniques used.
The level of explanation will range
from the very simple (to help the
beginning programmer) to more
detailed descriptions of some of the
advanced techniques used by expe-
rienced programmers. In this way,
we hope that you will gain in-
sights that the text books often
miss out, and at the same time
have fun using your new computer
in a constructive way.

We have a three dimensional
drawing program from David
Robinson of Saxon Computing
that is quite unusually compact
for such a sophisticated applica-
tion. Another graphics program
exploits the window capabilities of
the CPC464 and shows how easy it
all can be, -

Finally, we have a short pro-
gram for producing colour bar
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charts and other patterns for exa-
mining the performance of TVs
and monitors. Don’t be surprised
to find that the performance of the
dedicated CTM640 monitor 'is
superior to the modulator/TV com-
bination.

WINDOWS

This program demonstrates the
ease with which ‘windows’ (sep-
arately addressable portions of the
sereen) and be set up and written
to (lines 160,230 and 240) After
the windows have been set up and
had the relevant captions and axes
drawn in, initial values for the
variables used in the subroutines
are established in lines 350 and
360.

The code from lines 410 to 430
are much like the ordinary
subroutine calls except that the
EVERY statement is used. EVERY
allows subroutines to be called at
regular, specified intervals. The
interval is specified by the first
argument, and the number of the

timer by the second. The EVERY
statement calls the subroutine
associated with it after the specif-
ied delay has elapsed. Each delay
interval is 1/50th of a second.

Line 420, therefore, calls the el-
lipse subroutine every 0.1 seconds;
the associated timer is number 1.
For a complete description of the
EVERY command, refer to
chapter 10, page 2 of the user ins-
truction book. Note also the use of
DI (Disable Interrupts) and El
(Enable Interrupts) in the ellipse
and bargraph routines. Try REM-
ing these out to see the effect.
Another important line is
LLB GOTO 44D
The program will not work if this
is taken out (by REM). Can you
see why?

The three subroutines are all
fairly straightforward and can
easily be adapted for use in other
programs. Instead of using the
RND (random) function (line 770)
to set the height of the bars, the
value of T could be supplied from
other parts of the your program to
make a very easy and efficient bar
graph generator.



A3@ EVERY 139 ,J7 GOBUB 72@: ' Bar-graph

LEOFEF HERNERAREEARREENERNEE RN AR AR RN RN R R NE 440 GOTO 44
ZE PEM BEEEFEENLERNEREREENAEREAERRNE RN AR R AT AN 450 REM
S8 PEH #X%%  UBING WINDCWS AND GRAFRLICS LE A0 PEM $FRSEERAERAS RN ESAE RN ER N RN EEE R RN A
S REM ARBEEaEittipusennas iased i st RN R ERHATS 478 REH Nax SINEWAVE SUBROUTINE i
SO OFEH ¥RENEAERERERERARAATRRRENNEENRANERRSRNER AZE REM  #EFR I S R R
S FEM 458 DEG:ORIGIMN 209, a=
9 MZDE 2 580 YeSIMIM)
=0 i B S12 PLOT Ned. 25 S84
BOOCBIRDER 24 SEE Mehed
130N D, 20 530 IF M=&E8 THENW GOTO BE@
I T e S4@ LET LF = LP + L
120 BER S50 FETURN
U0 FEM SEEREESEEEAEEEAETA AR N R AR =ip BEM
140 REM %55 CREATE WINDOWS EE L) TUE REM SEEREEEEEREERREEEEEENEE RN F R RN RN IR AR
LSE BEM SRRttt i i R R A A R AR N R SO8 REM #¥% ELLIPSE SUBROUTINE *#E
1ol WINDOW #1,3,52,2,12 SFR REM #HEAEr it i SRR RN AR R R AR RN
178 FLOT 18, 14 cB@ DI " Disable interrupt
1880 DRAW 41%, 1€, 1 E£19 DEG:ORIGIN 538,148
199 DRAW 419,194, L:DRAW 10D,176:TRAW 18,18 420 FLOT S@%COS(A) , GORSINIA)
298 PLOT 1&,2906:DRAKW 417,208 DRAW 41%,390: DRAW 10, 370:DRAW. 1 438 PLOT &P%COS{A), SENSIN(A)
¢, 204 S48 PLOT 7O%COSA), sBRSINIA)
218 PLOT 438, 18:DRAW &3d, 1@: DRAN &30,370:DRAN 438,370:DRAW 4 4By A=pim
30, 18 669 EI: ' Enable interrupt
228 PLOUT 418, 230:DRAW 26,238 DRAW 24,310 A78 FETURN
238 WINDOW HI,3,52,14,24 488 REM
248 WINDOW W3,5&,78,2,24 878 REM $FR4E8f 8 iR bt b0 58 60 S0 R
258 FRINT W1, WINDOW Mo 1i Using windows and graphics in 788 REM ¥¥% RANDOM BARGRAFH SUBRDUTINE LTS
HMode 2, 7Ll REM #3HF st i i i e R S R R A RN
®EERA 208 DI
HDOM EAR-GRAPHS®2% - 730 IF M»1Z THEN RETURN
2568 FRINT #2, " WINDOW Mo 2: EERPLOTTING A SINE WAVERE® - 748 ORIGIN 2,8
278 PRINT #3, " WINDOW Mo 3; TSE Z=mEIz
FHAELLIPSESHNE" TAE Ya2I
288 FLOT 28,43 DRAW 480,45 IPE T=IMTIRMND 11288
Z99 PLOT 440,140 DRAW 520, 149:FLOT S3I0,90:DRAW S30,248 780 PLOT #%,T:DRAW X+1d,7Y:DRAW XeZA, T41@
308 LOCATE 4,1Z2:PRINT *JAN FEE MAR APR 14T JUN.JUL AUG SEF O 798 DRAW X428, Y+T+1D:DRAW X418, Y4T+10
CT MOV DEC® E@F DRAW X,Y+T: DRAW X,T:DRAW X+18,Y
T1@ REM B18 DRAW X+19,7¥eT
JZ@ REM SHAEREAEERFEEARERANERA TR RS ERAARRFEENN 820 DRAW X+28, v+T+128: DRAW X, T+T
338 REM ¥x% EET UP VARIABLES PhE B33 DRAW X+18,Y+T
TAE REM SEREEERAERREERER TR R AN AR RN R RS add M=H+1
159 A=@iMs= 4BD 93¢ EI
el M=1 B&Y RETURM
I8 REM : EP® REM End of program routine
IE8E PEM ENEEEFERNEEREEELSEERIEEERFEAR AR AN 588 PRINT CHR®{7): " Beep when +inished
I9@ REM #4% SUBROUTINE CTALLS L 893 IF INKEYS® = " THEN BYS: * Do ngthing until key is pre
408 REM #X4FSEEEEEF sS4 5 E HEFH IR AL FE R E R e
419 EVERY =,1 G0SUR s@@: ' Ellipee 8@ CLE: ENMD
922 EVERY I,Z @0SUBR 4¥8: ' Binewave

FENETRE Mo 1: C’est um test d’ubilisation des NINDOM Mo 3

vindows within Kode
mﬁ 2 m ‘@ Vell® e

fenetres en Node 2 avec impression TDETEE No
rd with some graphics PO

JAN FEB MAR AFR M&Y JUW JUL AUG SEP OCT MOV DEC

NDDOH Mo 2 test for the use of windows within || 27 | %

3
graphique, test for the use gf
1 faire joli.
2 ,vith some araphics thrown in, 7 '\“

T |

/\ _/’\ ‘t ;ﬂ\ .ﬁ‘u N j/ﬁ

French version of above listing.
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1@
28
I3
48
58
&
73

1ga
118
1z2@
13
14a
1o
La@
17a
i@
192
203
218
228
238
298
258
268
278
284
278
J2a
310
328
33@
4@
08
Ja2
378
Jga
98
48
413
428
438
aqa
a5
468
a7re
488
4798
S
518
528
532
S499
=11
548
570
=11
398
=115
ald
628
&3
&8
&35
S68
&78
&B88
ave
Tea
718
au
738
4@
758
-1
77
o
7o8
aaa
Bl1@
828

REM #EFHHEFIHEEZAEEF TEST
REM ##MHEEFFERRHHEEY by Ivor Spital HEERFEEHEEEREEEE

REM R RN R B IR E I R R R R R R

REM #¥¥% {c)AMSTRAD COMSUMER ELECTRONICS PLC. 1784 ¥3%

'OM BREAK GCSUE 828

SPEED IMK 28,29

MODE 1:BORDER 1:INK ©,1!IMNK 1,24:INK 2,1,24:PAPER B!PEN 1
g8 PRINT TAB(®)"AMSTRAD CPC-444 SYSTEM"

2@ PRINT:PRINT TAB(&)"Computer/Monitor Test Fattern®™

PATTERNS SHESHEERHEEIEEER

Crosshatch®

Lew Freguency”
Colour bar"
Bandwidth/Geomatry"

LOCATE 19, l@:PRINT"1
LOCATE 1@, 12!PRINT"Z
LOCATE 18, 14:PRINT"3
LOCATE 18, 1&5:PRINT"4
LOCATE 18, 18:PRINT*S Colour Purity/Sound®

LOCATE 1&,28:PRINT"&6 RGE Alignment™

LOCATE 1&,2%:PEN Z2:PRINT"Select?";:FEN 1

asE=INKET®:IF am="" THEN 178

IF a%="1" THEN 25&

IF a%="2" THEN Z%8

IF as="3" THEN 37@&

IF a%="4" THEN S28&

IF a%="5" THEM &4

IF as="4" THEN &B8@8

GOTO 178

REM %¥% CROSSHATCH PROGRAM

REM 336556 E5HH0E X HEE e ER

MODE @:GO0SUE 758

GOTD Zed

REM %¥# LOW FREGQUEMCY PROGRAM

REM 3355300 5 3300300030 55

MODE @:BORDER &:INK &,8:INK 1,258:PAPER &IFEN 1

FOR w=1 TO 28 STEP 2:FQR x=1 TO 28 siEP 2

LOCATE x,v!PRINT CHR&(143)§ tNEXT!NEXT

FOR y=2 TO 25 STEFP Z:FOR x=2 TO 28 ETEFP 2

LOCATE x,y:iFRINT CHR$(143) § tNEXT: MNEXT

GOTOD J3&8

REM #%% COLOUR BAR PROGRAM

REM 533530005 5 30 B 3 HEE 25

MODE &:BORDER @

INK B,0:INK 1,25:INK 2,23:INK 3,21:INK 4,17 1INK 5,562 INK &,2:INK 7,25
PAPER @:CLS

PAPER 1:WINDOW 2,4,1,1B:ICLS

PAPER Z:WINDOW 5,7,1,18:CLS

PAPER 3:WINDOW 8,18,1,18:CLS

PAPER 4:WINDOW 11,13,1,18:CLS

PAPER S:WINDOW 14,1&,1,1B:iCLS

PAPER A:WINDOW 17,19,1,1B:CL5

PAPER 7:WINDOW 2,19,19,25:CLS

GOTO 499

REM #%% BANDWIDTH/GEOMETRY PROGRAM

REM #5383 5555 EFHHEEHEEEHEE T

MODE Z:GOSUB 7S@:0RIGIN 8,0:FOR c=8 TO 3&98:DEG:PLOT 328,208
FLOT JEBlIPH*CDEl:!,Eﬂﬁilﬂﬁ*SINi:I:NEIT:HINDEN 21,548,8,18
FAPER 1:PEN @:CLS:FOR y=Z87 TO 118 STEP -1

FOR x=148 TO 2808 STEP P:PLOT x,y,d:NEXT

FOR »=288 TO 248 STEP 8:PLOT x,y,@IMNEXT

FOR x=248 TO 288 STEP 7:PLOT x,y,B:MNEXT

FOR x=288 TO 328 STEP AIPLOT x,y,8:INEXT

FOR »=328 TO 350 STEP S:PLOT =x,¥,d:NEXT

FOR x=3&8 TO 428 STEP 4:PLOT x,¥,8:NEXT

FOR x=4808 TO 448 STEP 3:PLOT x,v,@!NEXT

FOR ==448 TD 488 STEP Z:PLOT x=,y,@:NEXTIMEXT

GOTD &38

REM #%3% COLOUR PURITY/SOUND PROGRAM

REM #3005 R 5 E 1R ER R E R EEE

iNK B,&6:BORDER &:PAPER 2:iCLS

SOUND 1,200,48,7:FOR t=1 TO 1@@F:INEXT:G0TO &70

REM %#% RGE ALIGHMEMT PROGRAM

REM #3353 35530055 005 3 3 X ¥ XX

MODE 1:BORDER 1:SPEED IMK S,5:!INK 2,1:INK 1,18,&6:FPAFER &:FEN 1
MOVE 28,9:DRAW Z2&,398, 1:MOVE &,378:DRAW &38,378,1

MOVE &18,398:DRAW &418,8,1:MOVE 438,20:DRAW &,28,1

MOVE 328,0:DRAW 328,398, 1IMOVE #,199:DRAW &48, 199,11

GOTO 7a@

REM ##% CROSSHATCH SUBROUTINE

REM #¥E23EFEHEEEHEEEHEEIHEEHE

BORDER Z&:INK &,8:INK 1,2&:PAPER B:PEN 1

EaR y=@ TO 428 STEP 42:1IF »>3%8 THEN y=398

ORIGIN @, v:DRAW &38,08,1:NEXT

FOR x=@ TO &48 STEF 4@:IF x»&638 THEN x=438
ORIGIN x,@:DRAW B,398INEXT!RETURN
RUN
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TEST PATTERNS
Ivor Spital - AMSTRAD

There are six different display
options, similar to those
generated by TV test pattern
generators used for aligning
colour TV equipment. Lines 170
to 240 use INKEY$ to read a
number from 1 to 6 from the
keyboard (to select the option)
and then branch to the
appropriate routine.

After the routine has been se-
lected, the program will ‘hang’
there as a result of the n GOTO
n command which terminates
each routine. The chosen pattern
will then stay on the screen until
the [ESC] key has been pressed
twice. Note, however that we
have REMed out line 50 so that
you can break the program
using the [ESC] key. (The
alternative form of REM, an
apostrophe, is used in line 50.). If
line 50 was not disabled by
REM, you could not then break
from the pm%:"am to check the
listing or change it, unless
BASI% tripped over an error
-and there may not be one if you
have been conscientious. Always
remember to save yourself a
breakable copy of programs
where you use the ON BREAK
command.

Note that the same crosshatch
subroutine at line 750 is used in
Mode 0 for the crosshatch
pattern, and in Mode 2 for the
bandwidth/geometry  pattern,
demonstrating the compatibility
of the graphics coordinates
between different screen modes.

Note also the SPEED INK sta-
tement in lines 60 and 700. This
determines the speed at which
alternate colours will flash.

Finally when you have tested
each routine for correct
operation, you may unREM line
50 by deleting the apostrophe.
Remember then to save the
program onto cassette if you
wish to keep, or further develop
it, as once you RUN the
program, the only way you will
be able to break from it, will be
by resetting the computer.

W464 USER



CAD for
beginners

David Robinson of
Saxon Computing
shows how the
CPC(C464 can produce
3D drawings from
simple 2D sections.

Around the end of May I was
asked if I'd present a graphics pro-
gram which I'd evolved during my
acquaintance with the CPC464 in
the launch issue of AMSTRAD
USER. The ideas began to flow,
and then grew into a regular col-
umn for the magazine on the sub-
ject of computer graphics, and so
now I have a splendid excuse, at
least once a month, to get away
from writing business software!

Some graphics applications
require so much computing that
even the Locomotive BASIC inside
your 464 (just about the fastest
standard 8 bit BASIC around) can
seem a bit slow. Where a program
could do with some extra speed I
will list the program both in
BASIC and PASCAL for those of
you with the HiSoft PASCAL 4T
compiler,

Every program is accompanied
by a full commentary and a list of
suggested improvements and ex-
tensions for you to try out yourself,
Your CPC464 has some very use-
ful graphics features not found on
any other micro under £500. These
allow us to use techniques more
associated with mainframe gra-
phies computers than most micros.

-Part 1

T
P

CURSOR 5 QR JOYSTICK TQO MOUE DOT
85 EHTERHEE FIRE TO SET A PO %.
ress @ to @UIT entering mod

IM
EI

DO ¥OU WANT
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Three other important features
are:-

1) a palette of 27 colours to
choose from.

2) switchable screen resolution -
but using a common co-ordinate
base.

3) VERY IMPORTANT - the
colour resolution is the same as

the pixel resolution.
A 3D wire frame
plotter *

This program of 3D drawings
translates a two dimensional cross
section into a full 3D shape. To get
an idea of how it works, look at Fi-
gure 1a which shows the right half

of the cross section of a wine glass.
The left half is, of course, a simple
mirror image, so the program does
not require us to draw both halves.
Figure 1b shows the 3D projection
drawn by the computer from the
cross section.

W CPC464 USER

H

268 GOTO 218
280 EEM ¥

J 306 CLG
318 FOR 1%=1 TO £%-1

180 REM $3£ff i i ki e iy
20 REM 3RERFF00 RN RO
20 REM %% WIRE FRAME GRAPHICS PLOTTER *¥
40 REM FHERFEEidfiii i i L £ LR ey
S8 REM $Rdifdid i it e eniiaies

58 MODE 1
| 78 LOCATE 18,12 : PRINT " Preez S PACE BARAR tostart”
28 IF IMKEY$<>" " THEH G@
S0 WIHDOWH#S, 1,468, 1,4 ¢ WIHDOW#1,1.48,24,24
188 RAD |
110 maxi%=20 : DIM x¥imaxik,. 582 : DIM wiimaxi¥,5@8) : DIM zHimaxis., 502
12680 dxx=328 ' dux=8 @ i18X=26 il%=0 : i2%=13 : i3%=6 : Pointx=0
1380 REM titi##t?tif!#i###tII#it#####i#tI
1489 REM #% GET PICTURE DATHA %
1568 FEM i iiiieiiiniss
168 CLS : CLS#1 : CLG : BORDER i2% :IMK @,i@% : PAPER @ : INK 1,i1% : PEM 1
1768 PLOT 156.8 : DRAMW 156,384 : [DRAW 494,304 : DRAW 494,08
186 PRINT "USE CURSOR KEYS OR JOYSTICK TO MOYVE DOT" : PRINT “PRESS EMTER OR FIRE I
1 TO SET A POINT."
198 PRINT "Press G to GQUIT entering mode."
238 PLOT dx%,dei.1
2189 zh=-1%C JOYE A I=1 r=2FC JOYC D =2 0=3% JOYC 0 1=4 1=4#( JOY(@ I=6 - SEcJ0a=16r : IF =z
%»3 THEN 2568
220 z%=IMKEY$ : IF z$="" THEHN 218
| 238 IF z$="0R" THEN z%=LOWERSCz%)
240 w%=ASCCzS) @ z¥=-1¥ x%=240 -4 x%=241 )-3%( X=242 )-4¥( x%=243 Y-Sk xu= 13 0-ER K I
=113)

256 0N z% GOTO &28,69Q, 760,530,900, 1828

270 REM $EEERREEi iRk bRk a e s
DRAW FPICTURE ¥
290 REM $35RERREREd R R Ei iR e s ey

3228 FOR k¥%=1 TO Point¥-1
330 PLOT 320+x%Ck%, 1%0,80+9% ks, 1500, 5%z k¥, 15
4P wer=Cw k%, 1%+ p0=CuiC k%, 1% 00 ¢
-0, Skz%C k%, 1% 20 : DRAWR xc¥%,9cx
58 wosCxri kil 1%+1 20=Cxil k%, 1%+1 20 >
| ke, 12+10-0,5k=zxC k%, 1%+1 ) ¢+ DERWR xcC.4C
260
370
380
298
)
488
418
}
1 42a
430
446
458
458
478
4386
4968
S04
| 510
526
538

HEXT : HNEXT

FOR 1%= 1 TO Point%-1
MOVE 328+%5C 1%, £, 80495 1%, £% -0, 5%z8( 152, £4D
wekExhl 1%, 1 =% 1%, £% )

DRAWR o, 9o
wex=xAC 1R+, 1 0=x%C 1%, 1) ¢

DRAWRE xc¥.4c%

MEXT

REM #X*****K##I#FFX*#*####i*Ktl**?##
FEM * DRAW ANOTHER 7 ¥
EEM 11########1*1??*##*11*****$**###
CLS#1

PRINT#1, "DO YOU WAMT TO DRAW AMOTHER
IF INKEY(43)=6 THEMW 1z@

IF IMKEY:( 46 =8 THEH 324

GOTO 496,

MODE 1

EHD:

PICTURE *"
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yksd u %O k¥, 15+ =0, SEzRCkY, 15+1 2 o-Cukiks, 142

go=l uk k%+1, 1%+1 0-0, Sk k%+1, L+ 2 0-( 95

L et w%l 1%, 1 -8, SEzi0 1%, 1) 0= u¥C 1%, £5% -0, 582X 1%, £
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REM dFffEdiiriiiisisiirveiriciiidd
FEM kkEkfiistiiirbbiiiib by
FEM &% EHD OF MAIN PROGEAM k& 4
A REM f3kddidieiiiiiibi ek iiiee
FEM #diddiridniiiiiibvbiiinaieiy
EEM
EEM
REM
FEM $3frdddiriviiviiieemiiyiriieey
KEEM % MOVE LIF +
FEM i iiisidiiniirbiiieiesdy
i -dpisdul ¢ deiisgduiie?
IF duXkr308 THEM dui=300
PLOT diaupi, B
q GOTO 288
REM ErERiibiisisiiiiesisiibiie e
FEM ¥ MOVE  CObN ¥
EEM ¥t s i i st i sty
dPpFR=day ¢ duti=dek-2
IF Hed@ THEM dui=H
FLOT dids,upi @
GOTO 2688
REM FEEridbeirrirfiaiiesbeirettas
A REM % MOYE LEFT 4
FEM #ffrdiesdeiaiibibiibiiisidets
Pri=ou o AT
IF dx%4168 THEH d:==1£0
PLOT P, dui, @
GOTO 2588
FEM #Hfifttsbadiiieiisisiitiniiiey
FEM % MOVE FIGHT ®
EEM #3E8EFHsiiidiadiiiiesdsssiry
F'r'""”"'jr l : d}""l_j"{f +“
IF duiq9m THEM dsi=49@
FLOT Puk cwid; @

GOTE 2688
REM t#t¥¥¥¥*¥$$¥¥¥#*#i?&t{tit#?l#i

REM % SET FPOINHT
FEM 11*##***##**##*#*?#kt%*#*#***#
28 pointEspainti+l
WaElPoints. 1 =des-320
SxiPoInt®, L i=dul
EEB ZuiPointx, 1 =R
78 IF Pﬂlﬂtﬁ}l THEH PLOT =XCpPointx=1.13%328,
gyEtPoints-1,12 ¢ DREAW s5Ceoints 1 2+
20wkt pointy, 1 0l
980 IF Point¥=maxi¥ THEH 18628
990 IF JOYCO 8 THEM 995
1688 IF IHEEY$I:"" THEM 1pG2
1818 GOTD 285
18268 EFEM #ifdffiidirieriiibbiiad sty
1338 KEM * END THPUT ¥
}gd? FEM #REffedfdinidisdsirrisirsisisys
=8 CLE
18668 IHFUT "EWTER HUMEER OF FACES
1878 IF £%>56 OF fXi4 THEN 1850
1686 CLS FRINT "PLEASE WAIT - COMPUTING
FOIMTS MATEIS"
s=SINCPTACfE-2 58
FORE 1%=2 TO %
FOR k%=1 T0 Points
xHEkE-lEerﬁtk2,12"1J¥c5":Eﬁkk,U?
J"'rt' "—iru'-i‘- 1 I."
"1!.1 P Lt a e e e
HEZET
HES
GOTO 278

g i

ce=LOEe P 502 30

=1 20

= S ek i bed
et s s (T
SO B R oy B
U B B L e

WostanlkEs 15=1 Hsn

—
bt
‘%

Significant line

numbers are as

follows:

Lines

60 Sets the screen at 320 x 200 resolution.

70-90 Sets up two text windows so that we can

: keep messages separate from the graphics.

100-110 Initialise 3 arrays storing the co-ordinates

: of points in 3D space.

120 Initialise dx% and dy% - the co-ordinates of
your ‘dot cursor’ -note that the LOGICAL
co-ordinates are always expressed as

: though there are 640 x 400 dots on the

: screen even though the actual resolution
changes with screen mode. This saves you
having to convert all your calculations

: every time you change screen mode,

160-260 Collect data and draw cross section on the:
screen.

Branches to separate routine at 1600 to

: complete computation of data for plotting.

300-430 Draws successive cross sections and
connects each one to the previous section so

. as to form a 3D picture.

470-530 End routine,

650-890 Moves your ‘dot cursor’ around the screen,

930-1010 Puts data for each point into the arrays x%
and y% describing the 2D cross section.

: Draws line to previous point.

1060-1140  Accepts data on the amount of detail

(FACES) in the final picture. Rotates the
2D cross section data in 3D space in steps of
360 degrees/FACES,

A point to note is the use of integer variables wherever
possible to improve the speed of computation.

You could try to make some improvements to the pro-
gram along the following lines -

1) Draw a line along the centre of the input sereen to
mark the centre line for the cross section.

2) The ‘dot cursor’ will erase any previously drawn lines
whilst on its travels about the screen. See if you can write
a routine to prevent this.

Save the program on tape as we shall be using it again in

later issues.
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1% BORDER 1:INK B,1:INK 1,26:INK 2,291 INK 3,86

I 2¢ SPEED KEY 15,2
32 ENV 1,1,18,0,11,8,19:ENT 1,18,2,2
& 48 ENV 3,1,9,16,5,-3,2

=2 EnV 2,5,3,3,1,-21,22,9,-3,2:ENT -2,19,2,2,5,-7,1,2,11,3,2
—49,8
L &8 MODE 1
78 MOVE 30, l1&4:DRAWR 2,920, 1:MOVE &419,156:DRAWR 8,488, 1
by Alexander Martln Bf FPEN 3:LOCATE 3, 1:PRINT STRING®(3&,143):PEN Z2:LOCATE 3,2:P
RINT STRING®(34,143)1:PEN 1:FOR r=3 TO &:LOCATE 3,r:PRINT STR
IMNG® (34, 143) :NEXT r
8 bx=%
188 lives=5:score=@
z 112 PEN 1:G0SUB 429
Type 1In your first game 128 IF INKEY$<)>® *THEN 128
139 GOTO 148:REM start the game
148 LOCATE bx,24:PRINT®" "iSTRINGS(4,131);" *
158 RETURN

One of the most important 160 xa=1:iya=1:IF INT(RND¥2)=1 THEN xa=-xa:REM for each life
: 3 start here
| feart}u'es of the CPC1_164 1s its Pt LTy ¥
ability to do a lot with only a 180 ORIGIN 9,480
e mm' 198 x=bx+4iy=llixi=xivyl=y
minimum ﬂf pr{}g!:a lr,lg E,ﬂbrt' 208 xl=x+xaiyl=y+vaiREM start of main loop
The programs in this issue 218 IF x1=3 OR x1=38 THEN xa=-xa
- 220 GOSUB 368
dEIﬂGIlStI‘EtrB th.ls fﬂﬂﬂjﬁt ﬂf thE 238 IF v1=24 AND x1bx+1 AND xl<bx+& THEMN va=-yaiyl=yl-2:350U
system, and this version of the ND 139,44,8,7,1,1:a={(x}bx+5)0R(x<bx+2)):IF a=-1 THEN xa=xa¥
well known ‘breakout’ style of aixl=xi+xalyl=yi+1
246 IF y1=2% THEN LOCATE x,y!PRINT" *:GOTO 332
game mﬂﬂages tﬁ ﬁt al] the 258 GOSUB 148
ESSEHtiEI_.] features into a Sing]e 268 t=TESTI((l6%xi)-1,-(16%¥y1)=113IF t<2>@ THEN ya=-ya:ixz=xliy
bt z=yliyl=yl+va:GOSUB 399:1F t=2 THEN score=score+19:G0SUB 420
page listing. 278 IF t=3 THEN score=score+29:GOSUB 420
i H 288 IF t=1 THEN score=score+3:60EUE 428
There's even a comprehensive oL S Bl
ran of 8 388 LOCATE x,y:PRINT " ":LOCATE x1,vyl1:PRINT CHR®{233):x=x1:y
e of sounds to support the
f A =
visual aﬂlﬂt}r' ; : 318 IF y=1 OR %x=3 OR x=38 THEN SOUND 129,78,8,7,1,1
The cursor keys or joystick 326 GOTO 2@8:REM finish of main loop
Eﬂl’ltrﬂl thE bﬂt thﬂt runs Ellﬁﬂg Lhﬁ 338 llives=liuef.—l:5DUND 132,19,496,12,2,2:IF lives=g THEN GOT
0 490
bottom of the screen. Stop the ‘ball’ 349 GOSUB 428
e - 358 GOTO 142
(it'’s adudlly e e S0 but you 349 IF (INKEY(8)=8 OR INKEY(74)=8)AND bx>2 THEN bx=bx-2:RETU
could chose another character RN
Line 300 sets up the bat with ::a IF(INKEY (1)=@ OR INKEY (75)=8)AND bx{32 THEN bx=bx+2:RETU
_ character 233. 388 RETURN

398 LOCATE xz,yz:PRINT * *:RETURN
49@¢ IF scoreX=hiscore THEN hiscore=score
Commentary 418 score=@:1ives=5:6G05UB 429:60T0 &2

42¢ SOUND 138,8,28,13,3,8,31:L0OCATE 1,25:PRINT"HISCORE"jhisc
ore; :LOCATE 16,25:PRINT"SCORE" jscore:LDCATE 38,25:PRINTYLIVE
§"jlives:RETURN

Lines

10-60 Set up the constants for the program. The sound tone and volume envelopes and mode.

70-130 Draws the new opening screen.

140-150  Draw the ‘bat’.

160-190  Every time a life is lost (ie you miss the ball and it drops off the bottom of the display) this section
generates a random entry for the next ball.

200-320  The main program loop. It ‘Undraws’ the ball (by overprinting the old position with a space), then
draws the new position. The routine also spots the boundaries and produces an appropriate noise -
and increments the score when the topline is eaten away.

Subroutines

330-350  This provides the ‘end of a life’ condition if you miss the ball in 240.

360-380 This routine, called from 220, scans the keyboard or joystick to move the bat.

29() Called from the midst of 260, this routine erases the block that has been hit by the ball by replac-
ing it with a space character.

400-410 When the lives reach zero (line 330), this re-initialises the life count and score before restarting
at line 60.

420 The score update routine, called from 260, 270 or 280, depending on which block has been knocked
from the ‘wall’.
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CPC464 USER
£2000 program
competition!

Think what you could
buy with a £2000
windfall ......

The objective couldn’t be simpler;
write the best program submitted
to the CPC464 user review panel.
Every other month £2000 will be
awarded to the best submission.

RULES

1 The winner(s) will be the
person or group who submits
the best program. It may be
any piece of software that runs
on the CPC464.

2 The name of the winner will be

printed in the next issue of
CPC464 USER.

3 All entries must arrive by
September 31st 1984. Entries
arriving after that date will be
included in the next issue’s
competition.

4 All entries must INCLUDE a
cassette copy of the program
(plus loading instructions
where necessary!), AND A
SIGNED COMPETITION
ENTRY FORM. A full listing
would be helpful, but not
essential. A brief summary of
the program and its purpose
should accompany all entries.

5 All entries will be treated in
strict confidence.

6 Neither AMSOFT nor Amstrad
can be held to be responsible

HOW TO ENTER:

I

(111
3 [P
as
ohid-
T

Think about your program, and
map it out in a series of events or
features. Write the program onto
cassette based around these
events and check that the pro-
gram runs as intended. Once you
are satisfied, send a copy of the
cassette in a suitable envelope
along with the following:

1) A brief summary of the

2) The completed competition

3) Program

4) SAE if want your entry

program in 500 words or
less.

entry form, which must be
signed.

listings, if
available.

returned.

for any loss or damage to any
submission. :

7 If you want the program re-
turned, please supply a
stamped self addressed enwve-
lope of adequate dimensions.

8 No correspondence can be ent-

ered in to concerning programs
submitted for the cash prize
competition,

9 The decision of the judges is

final.

10 It is a condition of entry that
all entrants have exclusive
ownership of the copyright of
the material submitted, and
that the winner agrees to as-
sign all copyright in the winn-
ing program to AMSTRAD.
Where the entrant is more
than one individual, then one
person MUST be nominated
and empowered to act on behalf
of the entire group.

All entrants must undertake
not to submit the same or a
similar program to any other

magazine,  publisher  or
organisation until after the
announcement of the winning
entry.

11 AMSOFT may offer to publish
programs either in CPC464
USER or as commercial
software, in which case
AMSOFT will agree the terms
on an individual basis with the
author(s) concerned. AMSOFT
reserves the right to amend,
alter or revise any program
that it publishes.

12 No employees of AMSOFT or
AMSTRAD, or their relatives
may enter this competition.

See the entry form
enclosed with this
issue, and

remember to fill it
out with your name
and address!
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Page 21 1)
Q. Anon.

Dear Sir,

I purchased a CPC464, but my
Spectrum games won't load
into it.

A.N.Other
A. Arrrrgh!

In common with most other pro-
prietory computer systems, the
CPC464 will only load software sp-
ecifically designed for it.

Q. Overbaud?

Dear Sir,

I have just read the PCW
review, and was very
interested in the article about
your CPC464 home computer.
have been waiting for about 9
months since [ sold my last
computer, for a computer like
yours to be announced. It
seems just the thing for my
home user needs. But one
detail I would like to know,
what baud rate does the
printer port run at ?

MM, Edgware

A. Yes, we have no
bauds

The CPC464 printer port is a
parallel port (centronics) where
each character is sent individually
at a rate governed by the printer.
It does not therefore have a baud
rate as such, as associated with
serial interface systems.

Q. Various questions

Dear Sir,

One of the features that has
most attracted me to the
CPC464 is the excellence of the
display - free from the jitters
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that plagues all modulator
driven TVs. As a life-long
migraine sufferer, these jitters
must be avoided at all costs.

I also want to use the 80
column mode, which is not
satisfactory with a low cost
colour monitor, so in view of
this I asked if I could buy a
system with both monitors,
and was told that the monitors
are not presently supplied
individually.

As a potential user and
probable disk and printer
customer as well, can you help
me on this matter, please?

The length of cable between
the monitor and keyboard is
also rather too short for my
purposes - is there any reason
why additional leads should
not be interposed?

The manual appears to be
first class - but obviously not
comprehensive. Are there any
other publications available ?
JHW ,Worcester

A. Various replies

1 The monitors are not presently
supplied individually. The short-
age of small screen TV tubes
means that there are only enough
to provide for the production of the
computer units themselves. A
number of other monitors are
available on the market, although
as you will have noticed, some cost
as much a complete CPC464
system.

However, although the standard
gold on blue display is not ideal for
80 column text, any combination
of black on either Red, Green or
Blue will be much crisper, since
there is minimal mixing of adja-
cent phosphor dots on the screen
display. Black text on a light blue
or green background will be
perfectly legible.

2 The voltage drop that occurs
along an extension cable may
affect the operation of the unit. It
is not a task that should be
undertaken by anyone other than
a competent service engineer.
However, you may use a separate
power supply (such as that in the
MP1), and then the video
connector lead may be extended up
to 10 feet or more without
difficulty. The power output from
the monitor should be left
disconnected.

3 The advanced user publications
are the concise BASIC speci-
fication (SOFT157) and the
firmware specification (SOFT158).
These are not user ‘guides’ as such,
but are meticulously indexed and
very accurate reference works
which set out the rules for
programmers. A series of more
general publications are well
under way from various authors,
and we will obviously be re-
viewing them in this magazine.
Some of the better ones may be
offered to User club members at a
special rate.

GENERAL

To conclude this marathon Q/A
session for the CPC464 user,
here’s a list of the quickies:

Q. What language has the
computer got?

A. A Microsoft-style BASIC
with extensions for graphics,
sound and interrupt handling.

Q. Which types of Joystick
are compatible?

A. Any joystick with a
standard 9-pin connector and
DC switches should be
compatible, although to
operate the second joystick, the
JY1 is required since this
provides the socket for the
second stick in its base.

M CPC464 USER



AMSOFT'S Soft Centre....

A computer as comprehensive and attractive as the CPC464 will
inevitably attract a wide range of software: educational, entertainment,
utility, business, ‘custom’ applications of all types.

N Amsoft has been established to
. . encourage and harness this

~ effort to provide software for
. CPC464 users.

i E e L

G 7\-':?. S ’M Sl e 5 dc
i i S 'N S ’§ﬁ HEF i =
i i i

Watch out
for AMSOFT <0
software centres at
retailers -or buy from -

AMSOFT direct. The autumn catalo gue is
available now to help you choose, although you
should also watch the press for details of the new
software being launched each week.

-
.




DMP-1

Dot Matrix Printer

AMSTRAD sv- «

An 80 column dot matrix printe'r
supplied complete with the cable to
connect to your CPC464.

The DMP-1 has been specifically customised to make the
most of the CPC464, and uses a 7 bit ASCII code set plus

graphics extensions at speeds up to 50 characters per
second.

It’s simple to use, robust and reliable.

£199.95inc VAT.
Complete with connecting lead to the CPC464.

AMSOFT
169 Kings Road, Brentwood, Essex, CM14 4EF



