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'for improvement



OUT NOW! 811 IDEAS
FOR YOUR COMPUTER

In the Inmac catalogue of ideas
for your computer check to see
what is in the latest issue for you:

Cables, cables and more cables!
How to order custom-built cables.
When to use screened cables. How to
choose the right EIA RS-232 extension
cables for your VDU'’s and how to
connect your Apple, Commodore, or
other micros to Qume, Diablo, NEC
printers. Compatible cables for

connecting new peripherals to your

DEC, Data General, Hewlett Packard,

IBM, Osborne and Tandy
computers.

Lifetime Floppies Read about Inmac

Plus — the floppy
with a lifetime
guarantee!
Choose from
our range
of 100% T T
disk '=
cartridges, \Jry
flag-free
disk packs, s

24 hour tel. no.

= 09285-67551

= P 17

each with a 3-year replacement
guarantee.

New Ideas! Dozens of exciting
new products — many never seen in
Europe before now — and lots of
helptul hints on getting more from
your computer department.

Service and Quality — a promise
you can rely on! We promise a next
day delivery service of our products, a
30-day risk-FREE trial, and a 12-month
trouble-free quality replacement
guarantee.

Send today for your FREE cata-
logue with no obligation to purchase
— but be warned: you will want to
buy once you have
read the Inmac

catalogue
ideas book!

- i —
bty iy

v e 5

Astmoor, Runcorn, Cheshire WA7 1QF.

Name

Send this coupon to
Dept. «2s, Inmac (UK) Etd., Davy Road,

Company.

Title

Address

Postcode Tel

Computer System

gl m—
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C-amputl.ug Today is constantly on
the look-out for well written ar-
ticles and programs. [f you think
that your efforts meet our stan-
. please feel free to submit
your work to us for consideration.
All material should be typed.
Any programs submitted must be
listed (cassette tapes and discs will
not be accepted) and should be ac-
companied by sufficient documen-
tation to enable their implementa-
tion. Please enclose an SAE if you
want your manuscript returned, all
submissions will be acknowledg-
ed. Any published work will be
paid for.
All work for consideration should
be sent to the Editor at our Golden
Square address.
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News: General products

CONSUMER

NEWS

LPRINT UPDATE

The ZX Lprint Centronics printer
interface for Spectrum computers
from Eurcelectronics (reviewed in our
November 83 issue) is now being
supplied compatible with Sinclair
Interface 1 and Microdrives. Existing
users of ZX print Mk | and Mk Il are
being offe rer1 a conversion of
interfaces by Eurcelectronics to

their

Alternative wstructio
required part coan be &
£1.90 Prth above prices include
VAT and postage. E.L.!C”L‘l.{'u.l'c-.'ij..
are at 26 Clarence Square,
C?' el mnhn':r*'l C:xcq ('"‘Jf )JI-’

2] {

ONE MILLION
SPECTRUMS

e

On December 9th Sir Clive
established anocther la iark when
the one millionth Spectrum left the
production lines at Times/D Jt‘dee.
With the success of the ZX81,

Clive has now _.'mrodl.;"eJ twa million-
selling computers, which can't be

Cirmelerir
SNCIanr

o

bad going. Of course, durin
large production run you are
tog omea mutar
shows Sir Clive be mr' pre
a rare albino Spectrum. W
information on whether cross
breeding is to be attempted.

and

Commodore 04. _4'-'~_uL.1n“
tumed their attention
peripherals market with the
K“:u Pmntux — a grapl
the Commodore 64. It allows
users tf‘ produce full colour drawings
and |1|uthc‘“.1r“'|'= directly on s
limited only by the I—wzlo of their

1Ir1ucj_f_ui|0rf_. T."-.'r system is extremely
easy to use and allows users to ta

10

3creern

tull advantages of the graphics c
"|L‘~uJ elvi "Clbjlili ¥: c)[ the
;L

;Jroqr-:rmmmq kn\_m le._‘gc_..

The Audiogenic package
consists of a graphics tablet with
' c-based softw

nd an instruction manueal,
Connection to the 64 is simplic
itsell, yet the package enable
complete novices to produc
quality full colour illustrations far
superior to the graphics included in

1ercial games software.

Ic J}Z,t'*d_ wh ir 'enm es

the 64, is relati I
) and hr htw'blgn: (1 1b)
vinthe

Lu:e— Is a f?

:.'.ouieti in such a way
grasped easily in the
the left thumb pushing
ons, while the right
tylus does the clrem Ning.
Painter menu,
screen, is divided
Commands,
lour Palette. The user
1enu to build up
'.g freehand

command ir pcm.cu.cr, allows for
mist o be rectified by 'undoing’
ious command — ideal for
: ; in colouring. Additional
commands allow the selection L1
our, L“Jpxlru from one area c
picture to another, copying “Irr“
from a previous pu:'u*e to the cumrent
picture, creating mirror images,
swapping between images and
zooming to allow for detailed
drawing or to comrect small errors.
A choice of eight brush sizes
allows the user to vary the s
illustration by increasing or
decreasir qlm-:: widths, v
uclbu* palette provides ti
16 colours and 16 patte
lacilities, extren 1ely Y COl

such
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colour Mlustrations, even suitable as
a background for games programs,
can be pr@rmed

Available from Audiogenic and
their world-wide netwark of dealers
and distr lbth'".I"- KL"‘U'& Painter costs
£83.95 1TC]L1C:_._g VAT. ror further
information, please contact
BAudiogenic Ltd, PO Box 88
Reading, Berks RG1 2SN,

GENIE G-MON

CORRECTION

Owners of the 16K Colour Genie
who are having trouble with the
G-MON program published last
month can get things going with o
simple number change. J‘Lppargnt
the listing published tries to put the
stack in an area of memory that, well,
deoesn't contain any memory in the
16K model! Lock at line 59 and find
the sequence of data that goes
49,0,192. Change this to 49,0,128
and you will find that .hu program
will now work perfectly in the 16K
model, The checksum mentioned in
the text should now be BA261 .

ELECTRON

INTERFACES

MRL have added to their existing

range of interlaces, a new series
aimed at the Acom Electron. The

series has been dubbed the ‘Electron

Cloud' (groan) and includes o
parallel printer interface, an
analogue-te-digital converter with a
joystick port, and a user port.
The units can be boug“*

individually for £32.95 or as a set in
one box for £79.95. The individual
units can also be expanded
intemally by plug-in cards costing
from £29.95 (cables, VAT and
carriage are all included). Contact
licro Research at Industrial Unit 6
htmc‘*q-; East, Livingston, West
n .\ £ lephan O5D6 ,_5160

‘J|

THAT SIRTON
SOMETHING

of 'h'r:- Midas range of
umlﬂod o new

com pu-.,r_, kw'
Track-Ball ics Cursor unit.
Designed for use with all hardware
fitted with a standard e ght-bit
parallel input, the Sirton Track-Ball
Cursor Unit can be easily and
rﬂ—nuﬂy programmed in’ using either
BASIC or machine code. Software is
supplied for use with the Pluto colour
graphics board manufactured by IO
Research.

Track-Ball cursors, already
standard equipment in many military
and scientific systems, are set to
become the graphics manual
interlace of the future, with memy
advantages over the conventional
‘joystick’. Chief among these is the
tact that the track-ball relies upon
optical rather than electro nic
precision in ope I(_.+]L" 1, providing the
user with a 'vemier' effect that makes
large- and small-seale graphics
manipulation equally viable.

The Sirton Track-Ball Cursor Unit
is ideal for such tasks as symbol
collection, architectural planning
and graph plotting. It is also highly
effic LPr"+. three-dimensional
graphics processes such as 'zoom'’
routines, when any part of a given
image can be easily and rapidly
~entred between succecsive
‘enlargements’. The unit is also fitted
with eight function keys for command
eTies.

The Sirton Track-Ball Cursor Unit
is priced at £325.00 and will appeal
strongly to the scientitic and
technical installation with a need to
simplify and standardise its graphic
interfacing. For more information
contact Sirton Computers Ltd, Unit
14, 29 Willow Lane, Mitcham, Surmrey
(telephone 01-640 6931).

THERE'S A SWITCH

With a new range of switching boxes
introduced by Willis Computer
Supplies, it is possible to switct
nstantly between computers, pr nters
w‘d VDU terminals, saving
reconnection time and hundreds of
pounds on extra peripherals that are
usually left idle for most of the day.
The Willis Switching Boxes all have
temnale sockets and can be supplied
to suit R5232 connections,
Centronics connections (suitable for

most micros) and IEEE connections.
.rw.v are guaranteed for 12 months.

For further information contact Willis
Computer Supplies Ltd, PO Bex 10,
South Mill Read, Bishop's Stortford,
Herts,

VERO INTERESTING

The 1984 edition of the Hobby
Herald containing aver 100 new
products is now available. The
greatly increased range now
includes connectors for all
applications including micros,
telephone connectors, etching kits,
new enclosures and many other
items. Send 50p for your copy to
BICC-Vero Electronics Ltd, Retail
Department, Industrial Estate,
Chandlers Ford, Hants SO5 3ZR
'tﬂlcphC'ﬁe 04215 62829 telex
47551). Please state if you would like
the name and address of your local
Vero stockist,

VISION ON

Seescan Devices of Cambridge are
adding to their range of professicnal
image stores by introducing a unit
specifically designed to operate with
the BBC microcomputer. The new
unit combines a high quality vidicon
camera and o software controlled
Z80A-based intelligent framestore
which is interlaced to the BBC via
the 1 MHz bus giving second
processor capability.

The unit allows television pictures
to be 'captured’ in real time, and
downloaded into the main memory
of the BBC, where supplied or user
generated routines may be used to
process the video data. After
processing, the dlc_;JlJ‘ image may be
copied back to the Seescan Devices
unit where it is reformatted into
standard video signal. The digital
camera provides a resolution of 128
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by 128 image elements with 16
shades of grey. BBC colour graphics
may be generated directly from the
digitised image and may be
downloaded to a dot matrix printer
for hard copy if desired

Principal applications for the
digital camera include robot vision,
games graphics, process control,
scene analysis and pattem _
recognition. Together with the BEC
this unit provides a powerful bol for
many 'lU.:kE l“’:{LlIfl[‘lLa irm age ar nal ‘;’“J‘*-

The digital camera costs £E465
mclL.dmg Vi‘ﬂ' from Seescan
Devices, 25 Gwydir Street,
Cambridge CB1 2LG (1
0223 314553/61376 (24 hour answer
service): telex: 81406).

INTERBEEB

Following the tremendous success of
DCP's "-Cﬂq— of c c“r"h"'-:fl '|ter{c::-:—r:-:
for the Sinclair ZXB1 and

Spectrum computers, the ¢ ,mpux‘
has now launched a set of products
for the BBC Microcomputer :--fbluu
Model B. The main pack in the set it
called Interbeeb and contains a
complete electrical interfacing
gystem in a nedat compact a..c =
Specifically the unit provides tour
relay ufnuh four switch inputs, ar
eight-bit input port, eight-bit outp: n
port and an eight-channel analogue-
to-digital converter. Additional packs
or circuitry can be added to the

recr of the unit on the DCP BUS
connector — « standard electrical
interface available on all DCP
Interdaces so that extra p-’;uk"\
interchangeable between ¢ ompl..'tr::
systems. The main pack comes
complete with computer connecting
cable and a specially designed low
voltage mains power supply which is

also supplied with the
cables.

Typical applications for the
product include contro
experiments, heating
burglar cﬂrjrﬂﬂ medel
industrial monitoring a
likely that the pack w
schools and industry
projects and the system is
to control using simple softwar:
which is fully explained in the
manual provided.

t is available {

necessary

andge
: and distributc a ’
recommended _-mlhrlu price of
£59.95 including \ AT,
Suitable for use with all CDP
Interfaces with a L-Jk_, BUS facility

(eg Interspec and Interbeeb)
AD and DAC Packs provide fast
Analogue-to-Digital conversion and
Digital-te-Analogue Conversi 1
compact cases designed
the rest 01 ﬂ‘.e DCP range

1 nT MJ.I order
ng |IUT"L;]I.—"'L. by RH Elect
. ssterton Mill, Frenc
Road, 'x,un:':mc;r_jc CB4 3MP
(telephone 0224 311290).

BASICARE FOR

THE 64

The Basicare Medular Expan
System is designed .
'real world' ¢ ;;mp iting capabilities ©
the popular Commedaore 64. 1t has
previously b: en rrvr.?rlJcrl:: le for the
£¥8]1 and Spectrum. The system
consists of o hncP plug-in expansion
du« the CB4, Persona, and a
-._.om:.wle*.? series of user-selectable

f

modules for real world control, and
memory expansion with one
megabyte capacity.

The C64 Persona plugs into the
expansion port. It has four ROM
cariridge slots, soft switched, to
provide immediate dccess to user
software. Th\:’ (@] pl.—["(""l_.' )
‘E“"DV]OF,, 8K of additional software in
ROM with several important added
features and functicns. These include
extensions to Commodore BASIC
(APPEND, OLD and others)
compléete machine code assembler; a
simple, comprehensive controller for
the sophisticated sound chip in the
Commodore 64: and easier use of the
hi-resolution graphics capabilities.

As a stand-alone expansion
device, the C64 Persona will appeal
to serious-minded Commodore

owners. ft can also be used as the

Nedrt ol COF'[[}reﬁlenslV’-‘: seres
expansion modules built by Basicare
that can r]omdp virtuadly unlimited
growth potential for the Commaodore
hese include memory expansion
nw normal 38K HﬁM up toa
one ITEC'J"J*')}'I‘F it.
napping can be done via
1ap module which can
s blocks of memory in 8K
. Memory expansion modules
are avail lable in increments of 16K

) and 64K (RAM 64). The

»dules (PERIpheral
5) provide ‘real world’
The newest module,
rporates relays that

r‘"ol r“morq These

Lk

:4

the nt Weorld of
how in Toronto where
em was used to control
e from standard [ ego toy
. The same robot,
re EK]:JL_J!_A:»IOJ'[

in with a

recently

e | Television's

ro Mission'.
it -_1x.1f_1"1L.m to the range

de the Link a (an uncﬂoquc—

al converter) ¢ md a Real Time

:. Soon to be relegsed is
a Z80 card complete with en-board
64K RAM and double density disc
controller card.

Basicare modules connect
through o unique organic bus system
provided by the C64 Persona.
Modules can be added without
limitation to provide the memory
expansion and control functions
required. Persona devices are
available for other computers. This
enables Basicare modules to
‘migrate’ to other computers, a fea
unique to Basicare. Currently
Personas are also available for the
Z¥8] and the Spectrum.

Basicare Microsystems can be
contacted at 12 Rickett 5t, Londo
SW6 1RU (telephone 01-385 2135).

fure

COMPUTING TODAY MARCH 1984



CONSUMER NEWS

w products: a colour
onitor and three printers. The

M14, the UK's first all-in-one British-
built colour monitor, has a 14"
superbright screen, with RGB, RGBY,
_3.' L. composite and audio si ignal
nputs. The oudio outputis 2 W, This
'Tﬁqa of input faci s makes the
monitor ideal for use with a 1 ide
range of micros including the Apple,
IBM, Sirius, BBC, :'IE.ACIL)I Orie-1,

nx and Electron, as well as the

home video recorder. -he— CMI14
costs £199,

The MCP-40 is a four-colour
printer/ plotter with a parallel
interface which can be used for
charts, graphs and four-colour

inting at up to B0 characters per
. It can be used with the BBC,
Dragon, Oric-1, Apple and other
computers, and should it look
familiar, it's because it's the same
printing mechanism as used in the
Sharp, Tandy and Oric printer/
plolru“ The price is£] |;: excluding

ITn
\,H

Thr: Riteman Al matrix printer is
d slimline 80-column printer which
wx—ug} s only 5 kgs. It features a speed
of 120 cps, hi-res graphics, italics,
and S'C[I'Ld{i"d control code
capability, and costs £299 excluding
VAT,

Finally the Star (zemini and Star
Delta are two matrix printers aimed
at the business and educational
markets. The Gemini is 80 column or
136 column depending on model
number, and costs £299 and £399
respectively, excluding VAT. Print
speed is 120 cps. The Delta is priced
at £399 excluding VAT and provides
160 cps prnnng with a 240 cps white
space spead. An 8K buffer and
parallel and senal interfaces are
fitted as standard. Both types of

nnier nave [l'l(_. lOIl LI(_.\(_,{'_' JTIL_: TC,
feed, and I'l’r a- h.q?‘ resolution
graphics and downline loadable
characters.

licro F-Jnr" r’1]5 Ltd are at 69
Stre 19, Basingstoke,
K_Qﬁ'; “B‘I (’rr~ ephone 0256

telex 859669)

3232:

HANDY HP
COMPUTERS

# lock and calendar functions, text-
file e ting and extended memory
are among the built-in features of the
HP-41CX, a new handheld computer
announced by Hewlett-Packard.

A -in time module

s the HP-41 CX owner to use
the calculator as o time-based

system controller, an alam ¢ |C\,k an
appointment reminder, a calendar, a
timer or an :r'wmc' ed stopwatch. In
addition to the standard time module
functions, the IIP-4,- CX has five new
time commands designed to improve
alarm capabilities and time
operations.

Other features of the HP-41 CX
include an RPN (Reverse Polish
Notation) operating 5xwte*1., in 24K
byte of PQI‘{, that allows users to see
intermediate results and recover from
errors easily, The HP-41C
Continuous Memory (CMO
an alphanumeric liquid-crys
display. The alphanumeric keyboard
is redefinable, so users can assign
their most frequently used programs
or functions to any (e;’ for quick
access an d execution

As with all the Series 40
machines, the HP-41 CX system can
be expanded to include a wide
variety of peripherals via the Hewlett-
Packard Interdface Loop (HP-IL), a
it-zerial interdace Aemg ed for Iow

:”"luoe prin ters
several low-cost
an be controlled
by th es,
T}u:-, Hl - L.f ~an be further
enhanced with plug-in scftware
modules and software-solution books
from Hewlett-Packard. More than
2,500 programs in a range of
application areas are available.
HP-41CX owners can write their own
programs cnd store them on mini-
cassettes or magnetic cards.
Programs can also be recorded in
bar code produced on an HP
Graphics Plotter.

The HP-41CX is available from

promtwi Series 40 Dealers, at a
ended retail pnnﬂe of
£223.7]1. (Recommended prices of
the HP-41C and HP-4 1CV remain at
£144 .55 an d £203.86 respec
All prices quoted are exclusive of

VAT.

DAISY, DAISY

C/WP Computers has added the

w Silver HF...C: EXP 500 daisywheel
to its range of "II" nters. Printing
bu:urec’r O“‘G“\-’ t 14 cps, the EXP
500 supports 10 l; and 15 h
du Sy wher—"]a and is su 'np.l—-’j with a
s Interiace as
rial R5232
a further £50
iablo 1610
compatibility with
Wo Il.hiar-*r d other word processing
p ograms. The EXP 500 is attractively
designed, quiet in operation and will
-T"ﬁri a forms tractor unit, C/WP is
offering the EXF 500 at £299
including VAT with a 12 month
guarantee: they can be contac
/WP Computers, Willow Huuuﬂ_!,
\-'u_,-_-r:u. Place, Lcrlcjon SWIP 1TH
(telephone 01-828 2000).
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MicroValue

GM813—-CPU/64KRAM
Board

* AMHzZBOAC.P.U, * 64K Dynamic RAM
* R5232Interface % Two B-Bitl/O Ports
* Cassefte Interface

* bExfended & Poge Addressing Modes

* CPIM Compatible £225

Monitor

GM829—Disk
Controller Board

* UpTodMixed 5 258 8" Drives

* SASIHard Disk Intertace

* Single & Double Density Operation
* Single & Double Sided Drive Support

#* Supports 48 and 5145

Q6 TPl Drives

GM833—RAM-DISK
Board

* Virtual Disk Operation % 512K Dynomic RAM
#* Port Mapped For Easy Interface Software

* Ower 10 Times Faster £450

Than a Floppy Disk

Plegse note: This board cannot be used asa
conventianal RAM board

GM812—-Video
ControllerBoard

% B0 Charoctersx 25 Line Display Format
¥ On-board Z80A Microprocessor

% Buffered Keyboord Input

# Programmable Character Generator

#* 160=75Pxel Graphics £125

* Light Peninput

AR,
GM816—Multil/O
Board

* 6110 Ports

* 4 Counter/Timer Channels

* On-Board RealTime Clock

* Battery Backup

* Further Expansion
Capability

£125

£140

PLUTO—-Colour
Graphics Board

% On-Board 16 Bit Microprocessor
* 640x576 Bit Mopped Display

% 192K Of Dual Porfed RAM

* Comprehensive
On-Board Software

CLIMAX~-Colour

Graphics Board

#* 254256 Pixel Display UHF Version
* 14 Colours
* Ultra-fast Vector & 5199
Characler
Generation
* Light Penlinpur UHF & RGB Version

% UHF or RGB Outputs

£220

GM811-CPUBoard
* 4 Bytewide Memory Sockets
* 2x8-Bit InputiOutput Ports
* R52325erial Interface 5125
* Cassefte Recorderinterface
Board
* Upto 40K of Firmware
* Page Mode Operations £65
GM802—-64K RAM
* &K Dynamic RAM
* dMHz Operation
* Poge Mode Operation £125
MP826—Static RAM
% 32K Static RAM
# Battery Backup
EV814—IEEE488 (GPIB)
Controller
* Comprehensive Software

Supplied
# Easy ToUse
GM827—-87 Key
#* User Definable Function Keys
* Numeric Keypad
GM839—-Prototyping
Board
% BO-BUSSignal ldentification
* High DensityIC £12 50

L]

% AMHz Z80A CPU
* B Bit Input Port
GM803—EPROM/ROM
% 2708 or 2716 EPROMS
Board
* RAM Disable Function
Board
#* Page Mode Operation 5225
* CostEffective Controller
% Ful'lmplementation
Keyboard
* Cursor Control Keys 585
% FibreglassPC.B.
Capability
‘—%
{ MLLTIBOWRD COMPLTERS

All the boards and components in the 80-BUS
range are fully compatible and offer a very
flexible and cost eflective solution o yaur
computer needs. Forfurther infarmation about
the B0-BUS range contact your nearest
MICROWALUE dealer.




MicroValue - MicroValue

Power Supplies,
MotherBoards
&Frames

% GMBO7 3APowerSupply
% GMBA7 &ASwitch Mode PSU. £75.00

* GMB43 1DASwitchModePSU. £95.00
% GM&56 35lotMotherboard £5.00
* GM6&54 5SlotMotherboard £6.00
* GM&55 85lotMotherboard £10.00
% MPB40 14 SlotMotherboard £47.00
* GM&62 5BoardFrame £50.00
* GM&10 19* Frame £37.50

r SERRREIEFS

Gemini
Galaxy 2

“Iwould place the Galaxy atthe
top of my list”

(Computing Today, April 1983)
* Twin ZB0A Processors

% CPIM 2.2 Operating System

* BOx25Video Display

% &4K Dynamic Ram

#* Light Pen interface

#* Upto1.6MhzDisk Capacity

* SerlaiR3232Interface

#* ParallelInterface

#* Numeric Keypad

# Definable Function Keys

* Cassefte Interface

% 12" Monitorincluded

from 51495

Computerise
Without Compromise

% B0-BUS Construction

#* Serial & Parallelinterface
* Stylish Design

#* UpTo 2.4Mhz Disk Capacity
% UpToThree 5.25" Drives

* Fully Expandable

% Twin ZB0A Processors

* CPIM Operating System

* &4K DynamicRam

% Definable Function Keys

ave-pive £1910
Gemini Multinet

The Gemini Multinetenables s many
people as possible to have access to their
own microcomputer with mass storage and
printer facilities for the lowest possible cost.
Thisis achieved by providing a central
fileserver' fitted with a Winchester hard disk
unitand printer interfaces, In conjunction
with a method of Inferconnectingupto
thirty-one workstations to the fileserver. The
filesarver and each station are fitted with the
Geminl GMB34 network interface board.

A Micropolis 800K floppy disk drive s
incorporated in the fileserver providing
backup for the hard disk.

GMS0 Galaxy 4 Multinet

5.4Mibyte fileserver £2600
GMM2 Galaxy 4 Multinet
10.8 Mibyte fileserver £2850
GM?09 Galaxy 4 Multinet
workstation mu

Bothtileservers and workstations are supplied
complete with VDU's; the operating software
Issuppliedwith the fileserver.

Phoenix |

P12 %
Monitor

A high guality 12" data display monitor,
Idealfor Gemini systems. The P42 is

available in both greenand £95

amber phosphorversionsand
hasaresolution of 20Mhaz.

BUY FROM THE
C TER
IONALS

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

Tel; (02403) 22307

BRISTOL
Target Electronics Lid., 16 Cherry Lane.
Tel: (0272) 421196

EGHAM, SURREY
Eectrovalue Lid.,
28 5t Judes Road, Englefield Green
Tel: (07843) 3603

LEEDS

Leeds Computer Centre,
55Wade Lane, Merrion Centre.
Tel: (0532) 458877

LONDON W2
Henny's Rodio, 404 Edgware Road.
Tel: G1-402 6822

LONDOMN 5W14

OFF Records,

Computer House, 58 Battersea Rise,
Cilapham Junction.

Tel; 01-223 7730

MAMNCHESTER M19
BV Computing, 700 Bumage Lane
Tel: D&1-431 4866

NOTTINGHAM

Computerama, [Skytronics Ltd.)
357 Derby Rood,

Tel (0602) 7841742

Telephone orders welcome

All prices are exclusive of VAT

MicroValue

REAL value — from the Professionals




News: Commercial software

SOFT WARES

SOFTWARE PRICE

DECREASE

Ever since IS game software has
been imported into the UK, one
{actor has prevented their wide
acceptance in the British market.
Simply, that factor is price. While the
high graphic and imaginative quality
of these games has never been
guestioned, a number of factors have
created an unreasonably high retedl
price level.

CentreSoft have changed this
situation by cutting away the
unnecessary frills and gimmicks —
and concentrating on providing the
best quality games at reglistic prices.
In conjunction with major US
publishing houses — including
Datasaft, one of the world's largest
games companies — CentreSoft
have re-packaged and re-priced
software for the British market.

Of the first six titles which wera
released on 1st January through
Boots and aother CentreSoft dealers,
the most exciting is undoubtedly
Zaxxon. Probably the hottest and
largest selling game in the world
today, Zaxxon will now be available
for only £14.95. That's about half of
previous retail price levels — giving
thousands more people the chance
o enjoy these top US games.

COURSE

The Centre for Extension Studies ot
Loughborough University is offering
in conjunction with Dean Associates
em introductory course, “Using
Cormputers in Occupational
Training” on 6-7 March 1984.

Curmrent developments in
technology create an urgent need to
re-train established staff in an area of
rapid change. Computer based
training (CBT) provides an
invaluable aid to trainers: it provides
trainees with individual instruction, is
infinitely patient and o{ters
motivation for rehearsal of what
might otherwise be !ed]c-us
repetition. CBT alsc enables the
Training Manager {o analyse
progress and monitor closely each
trainee.

This new course provides the
essential framework to allow the
trainer to exploit these new
techniques with confidence. Apply
tor turther details to Lynne Atkinson,
Centre for Extension studies,
University of Technology,
Loughborough, Leics, LE11 3TU
(telephone 0509 263171 ext 213).

PHIPPS FOR EPSON

Phipps Associates, a software
publisher of long standing, have
announced a new area of activity:
they have been appointed dealers
for the Epson QX10 and HX20
computers and have also released a
nominal ledger packctgﬂ and cas h
register software for the HX20, Alse
announced is the conversion of the
Microshop retail stock control
package for the QX10. A move to
larger premises during the summer
has provided the opportunity for this
expansion into business systems. The
new office has been equipped with a
locadl arec network for
communications, This is made
possible by the Clearway network
controllers, lor which Phipps have
been appointed distributors. This
links together the QX10, HX20,
Spectrum and many other types of
micros,

The HX20 nominal ledger
package will be useful for travelling
cuditors, small businesses and
anybody who has to struggle with a

multi-column expense sheet every
mo.-ah. It features cnalysis of
accounting data over 100 or maore
headings which have names ond
numbers chosen by the user. Posting
facilities are provided for debits,
credits and adjustments. The Audit
Trail is maintained on the printer
built into the HX20. The ledger is
automatically selt-balancing, and
contra-entries, for example to cash ot
bank or to debtors, are provided
automatically. Trial balance listing
shows current month and month to

date. Retail price of cassette and
instruction book is £28.

The cash register software tums
the HX20 into a POS terminal. Used
in conjunction with the Epsm‘-. bar
cod-: reader package, it can be used
to capture EAN/UPC coded label
data direct from packages, It features
entry of stock movement data
together with sales, credits,
discounts, repeat registration as well
as chenge calculation. Perhaps its
major use will be for van salesmen,
whoneed a pm’rub'e invoicing
system for collecting money rom
their customers. An inexpensive cash
drawer can be linked to the HX20
and driven through the remote motor
on/off socket of the HC20. Retail
price of cassette and instructions i3
again £26.

The cash register software has
been designed to run in conjunction
with the Nic'rmhcp package for
retailers’ stock control which has
been converted to run on the Epson
"“K' O 'rh]s ‘er::’rures ﬂcrlec c:nd

D ‘-’*mn codes kaT a clotnPs shop
mm.l"t be culour {md style of

h.-ns, u.ld re- crder cottral

g re-crder levels and re-order
antities. Included in the package
is a general purpose sort program,
ndex file management and screﬁn
utility programs. These las
three are accessible to the user
allowing him to write his own
programs, for use in conjunction with
10D, T"le whole package

ils for £320.

A major problem in software
publishing is the extremely high
degree of accuracy required in the
product: most book publishes recoil
in horror when told that o misplaced
comma can min a bock. The Phipps
proach to this problem is to make

re wherever possible that there is
no human hand interposed between
the program running on the machine
and the printed text. They have
developed interfaces for a variety of
micros to enter the program text
direct into the printed copy by
transmitting it from the micro on
which the tested version was :
developed. The hardware design for
the R5232 interface for the Spectrum
was circulated free of charge to
those who asked for it — a surprising
number did so. The Clearway
netwaorking system installed in
Phipps' new offices allows
communication and transfer of files
between a number of different
computers. Programs developed on
the QX10 can be transferred to the
Sinclair Spectrum and vice versa,

The latest development in this
line is the completion of a BASIC
compiler for the Sinclair ZX SDP\,']’UI"'I
which allows a disc based machine,

contro
QIO

—

10

COMPUTING TODAY MARCH 1984



with Wordstar as text editor, to be
used for program development The
text of the program is then compiled
and down-line loaded into the micro
for testing, This software is not being
made avdilable to the market place
as vet, but is being circulated to
authors contracted to Phipps for use
in games development.

For more information please
contact Phipps Associates, 172
Kingston Road, Ewell, Surrey KT19
0SD (telephone 01-393 0283).

PRO PASCAL

Prospero Software have released a
new Pascal compiler for 16-bit
micros manning the MS-DOS and
PC-DOS operating systems, This
version of Pro Pascal is a companion
product to the CP/M-86 version
cnnounced in September. Both
compilers were shown in public for
the first time at Compec 83.

The 16-hit compilers are fully
compatible with the original eight-bit
Pro Pascal for CE/M. For a great
many programs, no (..h(ll"'g&‘“ at all
(apart from re-compilation) will be
tound necessary when upgrading to
a 16-bit environment. According to
Mike Oakes, a Director of Prospera:
"The Z80 Pro Pascal compiler has
been completely rewritten for the
B8086. We lind the object programs
are in general more compact than on
the Z80. The compilers themselves
can process very large programs in
as little as 66K of user BAM, making
them particularly attractive to people
with 128K machines.”

The compiler package includes a
link-editor, library manager, Pascal
cross-reference genu-::(to, and

comes with versions of the run-time
library for use with or without an
8087 arithmetic co-processor. The
cost of a single-user licence is £320.
For further information contact
Prospero Software Ltd, 37
Gwendolen Avenue, London SW15
6EP (telephone 01-785 6848).

SOFT WARES

A GEM FOR THE BEEB

Character Define and Envelope
Editor are twe new praograms from
Gem Software released as their
Util-1 cassette for the BBC Micro
using OS 1.0 and above. Util-1
retails for £9.95 (including VAT) from
selected BBC-B dealers or dlre-ct
from Gem Software,

Character Define provides a
comprehensive and simple way to
quickly create all manner of
user-detined characters. Character
Define can be used to create single
or multiple character shapes and
symbols for use in your programs. For
the adventurous programmer,
Character Define unlocks the door to
a host of exotic sereen characters
space- ships, alien creatures
altemative character sets and
special-purpose symbols such as
those frequently used in electronics,
music and the like.

Envelope Editor helps the BBC-B
user to unravel complexities of the
Sound and Envelope commands, so
that you can produce exactly the
sounds required. Envelope Editor's
graphic displays help the userin
understanding the effects created by
the modification of the BBC-B's Pitch
and Amplitude envelopes.

Util-1 is supplied complete with
an easy-to-lollow comprehensive
20-page programmmers reference
booklet and two function key
definition strips. Both programs are
written in BASIC , with Choracter
Define employing 24K of memory,
and Envelope Editor using 26K, More
information can be obtained from
Gem Software (Bishop's Stortiord)
Lid, Unit D, The Maltings, Station
Road, Sawbridgewaorth,
Herttordshire.

GAME FOR A PRIZE

The success of any gome — whether
traditional, electionic or
computerised — depends upon its
inherent creativity. Criginality and
inspiration have been at the heart of
all successtul games. With the
advent of inexpensive
programmable home computers, a
completely new era of games
opportunities has been created.
Estimates suggest that by the end of
1985 there will be some 50 million
owners of home video games
delivery systems throughout the
world, underlining the scope within
the whole leisure electronic industry
for new development in video/
computer games.

Against this background comes
‘The Intermnational Video Game of the
Year. Sponsored by Video Games
International Limited (V&) the
competition carries a first prize of
$100,000, advance against world
wide royalties, plus five further

advances of $15,000 each for other
category awards, The joint
promoters of the competition are The
International Register of Independent
Computer Programmers Limited
(IRP) cnd Mark McComack's
organisation the Intemational
Management Group (IMG). V&I and
IRF are both subsidiaries of Ashley
Industrial Trust ple, a British public
company quoted on the Londen
Stock Exchange.

Through the administration and
promotion of intemational
competitions, IRP intend to create a
register of independent computer
programmers and their programs.
This valuable library of all types of
programs will be made available to
distributors of microcomputer
software throughout the world. *The
International Video Game of the
Year is the first in this series of
competitions.

Throughout the world there is
NoW O Tk ""\' ';'}TP'E'{_I OE games
inventors/ programmers, devoting
\,Jur.[lebe hours of creativ ity at hom &,
college, or university to the
development of inventions and
original games. The competition,
which is being advertised in over 20
countries, is expected to attract
entries from many thousands of
enthusiasts. The aim, however, is to
find games that represent a
breakthrough in basic creative end
commercial flair. Where necessary
IRP will re- program these to a highly
professional standard and from all
this just six winning games will
emerge. These six games
collectively will be termed 'The
International Video Games of the
Year and could well produce not
only the next Space Invaders or Pac
Man, but alse the microcomputer's
answer to such classics as chess and
backgammon.

All the most popular traditional
games such as Scrabble and
Mur‘ntj{my were developed outside of

the industry itself, and now that the
tools of computer games invention
have become available to all, it
would seem logical that this new
industry will follow the same path;
and if the computer equivalents to
Scrabble and Monopoly are to
emerge from independent inventors,
what more likely a vehicle than
through the medium of 'The
Intemational Video Game of the
Year?

The $100,000 first prize is, for
instance, twice the pn’ze money Miss
World receives, and this together
with the total prize money of
$175,000 quarantees a world wide

interest in the competition from press
and public alike. The overall winners
will be announced in a one-hour TV
Awards Special, to be televised
throughout the world by IMG, which }
has staqu jumerous international
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television successes including
‘Intemational Superstars’.

The competition has been
divided into six categories:-
e Spor‘cs
@ Simulators
® LArcade
® Strategy
® Adventure/Fantasy
® 'Special
The 'Special award will cover the
best program which cannot be
classified as a’'game’, but which
provides educational or
entertainment value, Individual
awards of $15,000 each will be
made for the winner in each of the
five specific categories, and all
shortlisted games will receive ‘Merit!
awards, ‘Merit games will be
permitted to carny the title 'An
Intermational Video Game of the
Year — 'Merit Award’ on the retail
packs:

CP/M FOR ADAM

Colecd's Adam, the ColecoVision
Family Computer System, is the first
home computer to offer Digital
Research's new Personal CP/M. This
has been made possible by an
agreement between the two
companies. It is anticipated that the
Coleco Adam will be available in
Europe during the second quarter of
1984,

Under the agreement, Coleco

rill manufacture Digital Research's

Per&o wal CP/M for Auum on both
digital data packs and floppy discs.
Coleco and Digital F‘{ﬂsearc“ ave
also agreed to jointly develop many
new software products for Adam.

Personal CP/M includes the
ability to trap errors — a feature that
reduces the amount of debugging
needed to complete a software
program, cnd an easy-to-use code
lor screen cursor centrol and
graphics. It opens up the large base
of CP/M software for Adam, and
utilizes the Smart Keys, messages
and other visual aids that let the user
easily control the functions of the

operating I1l.

WORDS ON APPLE

A new WP program is available from:
Pete & Pam called PFS: Write, whi c
they claim, gives you the powerof o
word processor with the simphclty of
a typewriter. I's easy to leam, with
functions in plain English and ‘Help
instructions which appear at the
touch oE a key. The instruction
manual is clearly written and easy to
follow.

With PFS-Wiite, what you see on
the screen is what you get when you
print. You can see just how your
document will lock — where the
pages will break, how text will
appear underlined or boldfaced —

right on the screen. So there are no
surprises afterwards. PFS-Write lets
you write, correct and revise your
business letters, memos and
proposals almost effortlessly. As you
type, your words appear on the
screen, which is designed to
resemble a blank piece of paper.
PFS: Write gives your documents

a professional touch with features
like boldfacing and underlining,
centering and justification, page
headings and footings, and
automatic page numberng. Its
flexibility lets you adjust the page
length and margin, print single or
double spaced, even address
-=nvplcapes And PFS: Write works with

" U"'J.JLI.'.C[( "JT]]ﬂE‘Tq 50 VOU re not
leckec into a few printer choices.
PFS: Write is available for the Apple
IIE and the IEM PC and comes at a
retail price of £98 plus VAT, Pete &
Pam Computers are at New Hall Hey
Road, Rossendale, Lancashire BB4
6J(z (telephone 0706 212321).

WRITING YOUR OWN

Dynatech Microsoftware has
launched the first program generator
on the market to cost less thean £40.
Called the Home Filewriter, the
program generator is specifically
aimed at the Commodore 64 and
Atari user. Any Commodore 64 or
Atari owner who also posseses a disc
drive can now write highly
sophisticated programs without
needing to know any tricky computer
jargorn. F-.U prcqm’r*n ng instructions
are simply entered in plain English
on hP kebboc:r"d

In practice, the user types alayout
on the sereen, and then instructs the
software prograr. to translate this
infarmation into the appropriate
computer code. In this way screens
can be created, edited and used for
entry and modification of information
quickly and simply.

The Home Filewriter is aimed
firmly at the domestic market, and is
idedl for creating data-base
application programs. Examples
include maintaining an inventory of
hc-us:e)u:'ld belengings, cataloging
coin and stamp collections, home
accounts, club membership listings,
address and mailing files, social club
records, recipe files, tax records
and so on. The program is
sell-prompting, rejects illegal input

and informs the user when an error
has been made.

Already Dynatech has made
great in-roads in the United States
sell.taq Home Filewriter More than
3,000 copies a month are being sold.
—"‘U the moment Dynatech is

discussing Home Filewriter deals with
several top chain stores in the UK. It
comes complete with a manual and
data entry program for £32.95.
Dynatech Microsoftware are at Rue
du Commerce, Bonet, St Peter Port,
Guemsey, Channel [slonds.

GRAFFCOM GO

CONCURRENT

The boss of Britain's
longest-established micro scftware

T ;:'f:rct'.:rer has come out in favour
of the industry's newest development
— Con curren it CP/M. He has
announced Lh at the entire range of
his C‘f"T"'I'p"E" 5 software products,
ISBS-F and the 2020 series will be
available for Concumment CP/M at
the beginning of 1984,

Robert Owen, Managing Director
of Graffcom Systems, said:
"Concurrent CP/M is a great new
product that has the capability of
pushing back the frontiers of
microcomputing. Multi-tasking allows
a greater throughput of work which
all adds up to increased productivity,
This means that ultimately, the users
get more out of their machines”.

The 2020 series encompasses
Graffcom's range of office products
and includes WP2020, a word
processing package, CM2020, a
configurable manager and FP2020,
a financial planner. WP2020 is
already a successful product, as
powerhul as most dedicated word
processing systems. It already has
some 5,000 users in the UK. [t forms
the basis for O-MAN and is being
exported to a number of Canadian
companies including hardware
manufacturer, Xerox Canada.

Mare details from Graffcom
Systems, 7 Rickett qlreel, Londan
SW6 (telephone 01-385 9422).

THE APL OF ITS IBM

|.P. Sharp Associates has announced
the first of a series of products for [IBM
persconal computers — Sharp
APL/PC, This is a full 11‘1ph—:r1t—:mcrion
of APL and is completely compatible
with LP, E-nc[rp s mainframe software
products, All features of Sharp APL
on the mainframe are present in 'he

C version, including full arithmetic
precision and no restriction on using
large variables — features
noticeably absent in other
mplementations. Sharp APL/PC will
be available for purchese in the first
quarter of 1984,

Because SharpAPL/PC is
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LORDS OF TIME

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for:
BBC 32k COMMODORE 64 SPECTRUM ::< LYNX ick NASCOM 32« ORIC :5x ATARI azk

ADVENTURE

ADVENTURE

REVIEWS

“Adventures which have a
fast response time, are
spectacular in the amount
of detail and number of
locations, and are available
to cassette owners ..l am
extremely impressed .. The
Level 9 Adventures are
superbly designed and
programmed, the contents
first rate. The implementa-
tion of Colossal Cave
(Adventure) is nothing short
of brilliant; rush out and buy
it. While you're at it, buy
their others too. Simply

smashing!”

- SOFT, Sept 83
“| found Dungeon
exceedingly well planned
and written, with a fast
response. There are well
over 200 locations and the
descriptions are both
lengthy and interesting. The
objects number about 100
It could therefore take
some months to explore
the whole network, giving
many hours of enjoyment in
the process.”

-C& VG, Sept 83

“The descriptions are so
good that few players could
fail to be ensnared by the
realism of the mythical
worlds where they are the
hero or heroine .. great fun
toplay

-Which Micro?, Aug 83

“My appetite has been
whetted and | intend to get
my own copy (of Snowball)
to play.

— What Micro? Dec 83

REVIEWS

“This has to be the bargain
of the year. If adventures
are your game then this
(Colossal Adventure) is
your adventure”

-HCW 5 Sept 83
"Colossal Adventure is
simply superb. Anyone who
wishes to use adventures in
an educational setting @
really must use and see this
program as it emulates @

:
-
g

Crowther and Wood's

masterpiece so well. For

those who wish to move

onto another adventure of

similar high quality,

Dungeon Adventure is to be

recommended. With more

than 200 locations, 700 @

messages and 100 objects

it will tease and delight!”
Educantional Computing, Nowv 83 @

Colossal Adventure is

included in Practical

Computing's Top 10 games

choice: “Poetic, moving and
tough as hell”
- PC, Dec 83

To sum up, Adventure
Quest is a wonderful
program, fast, exciting and
challenging. If you like
adventures then this one is
for you'

-NILUG#H1.3
Colossal Adventure .. For
once here's a program that @
lives up to its name . . a
masterful feat Thoroughiy
recommended”
- Computer Choice, Dec 83

wholly admirable’
- Your Computer, Sept 83

MIDDLE EARTH ADVENTURES

1: COLOSSAL ADVENTURE

A complete, full size version of the classic manframe game
“Adventure” with 70 bonus locations added

2: ADVENTURE QUEST

Centuries have passed since the time of Colossal Adventure
and evil armies have invaded The Land The way is long and
dangerous; but with cunning you can overcome all obstacles
on the way to the Black Tower, source of their demonic
power, and destroy it

3: DUNGEON ADVENTURE

lhe trilogy is completed by this superb adventure, set in the
Dungeons beneath the shattered Black Tower, A sense of
humaur is essential!

THE FIRST SILICON DREAM ADVENTURE

1: SNOWBALL

The first of Pete Austin's second trilogy. The giant colony
starship, Snowball 9 has been sabotaged and is heading for
the sun in this massive game with 7000 locations

I N G N G N A G G G G TGN N GGG

[T
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THE LORDS OF TIME SAGA @

7: LORDS OF TIME
Our congratulations to Sue Gazzard for her super design for

this new time travel adventure through the ages of world

history. Chill to the Ice-age, go romin’ with Caeser's legions,
shed light on the Dark Ages etc etc We'll be selling this
game mail-order from January 1st
Price: £9.90 each (inclusive) @
Level 8 adventures are available from good computer shops
or mail-order from us at no extra charge. Please send order

LEVEL 9 COMPUTING @

Dept . 229 Hughenden Road High Wycombe Bucks
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Colour graphics and soand are ased
exteastvely 1o make learning more
snjoyable.

5, MULTIFLICATION TABLES. This

multiplcation tables, or all tables up
1o & mazkmem that you chooss.
Carriages are added te a traln as the
score increases — sen the traks glide
throwgh the coustrysids when the
test s fidshed,

6. THE ROMANS. Aaswer guestions on
the Romans to win & barse, chariot,
wiadact and temple. Answer snoagh
carrectly and the horse will gallop
away with s charbol.

¢ J.]. Warren 1983

Crescant, 5t Johns, Woking, Sarrey
GOZ1 LUF

7. SFELLING TESTER. The words in the
test are tnltially displayed on the
screen. Thes short seniences are ased
as prompts for the words, which
must by typed correctly to add stages
1o & space-ship
Replace the words and sentencrs
In the program with weskly
spelling lists, sawe them on
caaaeite, and you will rapldly
crante & whole Hbrary of
programs.
8. HOMOFHONES. Sale or sall: bare or
bear? Choose the correct word 1o
compleie the seatence. Extra
mottvation ls provided by a caloured
pol-plant, which grows with sach
correct response. The plant fowers
in &n uonsually tunsful fashion ai the
end of the program.

The programs on this cassetie ane
subject 1o copyright. and may sct be
copbed, rnaamitted, hired or lent
whihowt the writien permission of
Calpac Competer Softwrars.

11. THE STRUCTURE OF THE FLOWER.

pant program which makes fall use of
high resolution colour graphics.

12. LONG DIVISION. This detailed
program takés 1hs leamer throagh
w&wumhmm

animated &t the end of the program.
10. VERB FRACTICE. Vou have to
complete the sentences asing the
carrect tenses of the verbs. The

um-hiﬂ questions are correctly
answered.

© J.J. Warren 1583
Pablisked by Calpac Computer
Software, 108 Hermitage Woods
Crescent, 5t Johns, Woking, Sarrey
GU21 10F

L sequences are
awlomatically provided when they
are seeded Sums with remainders
can be chosen if required

The programs on this cassiite sre
subject to copyright, and may st be
iransmitbed

Y saraas SNINaYa 1 JWa 17D

-
Q
=
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5. MULTIPLICATION TABLES
6. THE ROMANS

7. SPELLING TESTER

& HOMOPHONES

SPECTRUM II l
FROM 7 YEARS 435

" v o

HNINJYI 1 D¥d1HD

?zn'*‘.
.».1:‘

9 NOUNS, VERBES, ADJECTIVES
AND ADVERBS

10 VERB PRACTICE

11. THE STRUCTURE OF THE FLOWER

12, LONG DIVISION

'

SPECTRUM 16K
FROM 9 YEARS [l }| |48K

108 Hermitage W
5t Johns, WOKIN
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SPECIAL OFFER
Brother HR-15 Printer Printerforyou...
£39800 £399.00 ... Typewriter for wife

SPECIAL PRICE £399 + VAT

17 Chrs per second. Perfect daisywheel

print. Ideal for home and business use. ' s
willrun Sinclair, BBC, Dragon, Sharp, Sirius, Vic 64,
Apple, virtually any computer.
BROTHER CE-50 DAISYWHEEL TYPEWRITER
Perfect print quality. Lift off correction.
Coloured carbon ribbons - 10 million chrs -

m s extra daisywheel - 18 type styles.

=5 CROYY/])susiness centre  PRINTER
13 Chrs per sec — ASC |l wheel available — medium

56 - 58 SOUTH STREET, EASTBOURNE,  qyty yse - parallel or serial. Full K.S.R. - only £30.00
EAST SUSSEX. (0323) 639983/20496 carriage paid

At last, a magazine that
gets to the core of it.

As the proud owner of an Apple, vou
know that really helpful magazines
don’t grow on trees.

But now there's Orchard Computing.
Orchard is a brand new quarterly put
together specifically to suit the Apple

user.

It brings vou the very best in useful
routines, business and games software.

And not a word of it that isn't directly
relevant to you.

So if vou like an Apple a day, take
Orchard quarterly.

It's just what the doctor ordered.
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Series: Machine code explained

Simon N. Goodwin

EASYCODE

PART 1

So that we can teach you the principles of
machine code programming without worrying
about what microprocessor you've actually got,
this series uses a BASIC simulation. Clever,

huh?

his series of four articles is

aimed at anyone who would

like to leamn to program in
machine code, the fastest and most
inticate programming language on
any home computer. Machine code
is generally tens of times faster than
BASIC; it is the language used for
most sophisticated games and
business programs. '

This series will explain the
principles which underly machine
code programming rather than the
nitty-gritty details of how to program
the Z6509A 11-bit NMOS CPU with
on-chip TTL I/O! The examples can
be run on emy popular computer
which supports BASIC and a TV
display.

MEAN MACHINES

When you set out to leam machine
code, two major problems are likely
to stand in your way. The first pitfall
for the budding wizard is the
uniriendliness of most 'monitor’
programs. Monitors are programs
which let you write machine code, in
much the same way as a word
processor lets you write letters,

Most monitor programs expect the
user to type cryptic one-letter
commands or devious mnemonics.
On a Spectrum or TRS-80 the
unpronounceable word "LDIR"
means 'copy memory'. “"3D0G"
means ‘go to BASIC' to the Apple
monitor. Similar examples abound.

Things become even worse when
you try to test your program. In
BASIC, if you mis-type a line number
you are told something like "Line not
found”. Most monitors can't detect
such a mistake — the machine code
will zoom off to a non-existent line,
usually with non-satisfactory results!
From that point onwards the
computer is out of your control

Mistakes like this often cobble the
entire contents of the computer's
memory, forcing you to reset the
machine and load your program all
over again. The sheer speed of
machine code makes it hard to
diagnose the exact location and tim
of an emor. -

A COMPUTING TODAY MARCH 1984

NEW IDEAS

The second problem to be faced by a
would-be machine code programmer
is the intricacy of the language.
Machine code is different for every
type of processor, but all of the cheap
processors incorporate these
principles:
@® The idea that data and program
are equivalent '
® The idea of stesing information on
a'stack
@ ‘flags’ and 'registers’
® 'addressing modes’
® Number representation (binary,
decimal, hex)
@ 'bif manipulation

None of the principles are very
complex, but most of them must be
understood thoroughly belore any
useful programming con be done. To
those six principles a seventh should
perhaps be added:
® Jagon!
since, like other areas of
programming, machine code has
spawned a new vocabulary for
humans as well as for computers.
Jargon is, within limits, an efficient
way of communicating ideas, so this
series will not shy away from it
However, unlike the people you meet
at computer shows, we will do our
best to explain what we mean by
each word before it is used!

THE UNIVERSAL
CODER

This series features a standard BASIC
program, developed and refined over
three years, which demonstrates the
first four points. Once these are
understood it is easy to see the
relevance of the others. The
demoanstration should give you the
confidence to move from this "'model
machine code to the real thing. At the
end of the series we will duscuss the
differences between the
demonstration and real machine
code.

Program 1 is the "toolkit’ which you
will use to teach yourself machine

code. You probably remember how
BASIC didn't really make sense until

you got hold of a computer and
actually used the language.
‘Easycode’ (Program 1) lets you leam
machine code the same way, by
combining the essence of machine
code with the messages and safety-
checks of BASIC.

Easycode is presented in two
parts. The first part, listed this month,
is a complete toclkit which allows you
to program in simple ‘'machine code’.
The second part will add extra
facilities, allowing you to experiment
with 'assemblers’, ‘disassemblers’ and
'stack operations’. These terms will be
explained, by example, in Parts 3
and 4 of the series.

Program | provides all the
facilities you need to enter, modify
and test machine code programs.
You can also store your work on tape
for retrieval later. The next listing will
consist of lines to be added to the first
program — it won't be a program in
itselt ; -

EASYCODE

There are two places where
information can be stored ina
computer — the memory and the
processor. Easycode lets you watch
information {programs and data)
being copied and manipulated
inside the computer. The program is
a kind of ‘computer simulator. A
typical display is shown in Fig 1.

Easycode simulates a computer
with 100 'memory locations’,
numbered from O to 92. A 'memory
location' is a storage space within a
computer — a kind of electronic
pigeon-hole in which a single value
can be stored. Sometimes a memory
location is referred to as an ‘address’
— the name of a place within o
computer.

G 0 Q0 0 G 0 0 g O 0
S0 0 o 0 0 1]

&0z 0 0 0 O O 9 0 O 0
F0:0 0 O 0 O ]

g0:0 O 0 0 O Q0 0 O O 0
FO:0 © O 0 O O O 0 42 0O
(A=10). (X=0 ). (P=2 ). (I=N), (C=N)
Command

Halt at 2

Fig. 1 The Easycode display.
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Easycode shows the contents of a
memory location as a whole number
which may range between 0 and 89,
That number might represent a letter
of the alphabet, or a colour, or
anything you like. In Fig. 1 you can
see that location 1 contains the value
10. Location 98 holds the value 42.
(Every computer should contain 42
somewherel). Most of the memory
contains the value 0.

The top 10 rows of the display
show the contents of the computer's
memory, from location 0 in the top left
comer to location 92 at the end of the
tenth line. The leftmost column is an
index. All of the values in the other
columns can be altered — they
always show the value in the
appropriate memory location. The
effect is rather like having an
integrated circuit with a glass top —
you can read the computer's memory.

The twelfth line of the display
shows the contents of the processor.
Broadly speaking a processor does
four things:

@ It fetches values from memory
@ It alters values once they are
fetched

@ It stores values in memory

@ It changes the sequence of
operations performed depending
upon the values it contains

The processor must have some

" memory of its own, so that it can

remember values once it has fetched
them. Memeory locations inside a
microprocessor are called 'registers’.
There are usually between two and
20 useful registers in a processor.
Easycode has three registers, named
A, X and P (registers often have one
or two-letter names). The value stored
in each register is shown, nexttoits
name, on the twelfth line of the
display.

The ‘A’ register, or'Accumulator,
is used to hold the temporary results
of calculations. The 'X' or‘Index’
register contains either results or the
‘index number (address) of a memory
location. Index registers are used by
a computer to ‘'mark its place’ in data.

The ‘P register is the 'Program
Counter'. Every microprocessor has a
program counter. It contains the
address of the ‘instruction’ which is
being executed.

INSTRUCTIONS
EXPLAINED

A computer decides what operation
to camry out by examining values in
memory. These values are called
‘instructions’ — different values cause
different operations to be perdormed.
One value might mean stop, another

: n;iﬁ]ht mean TUMF' (change the value
o

e program counter) and so on. A
machine code "program’ is just a
sequence of instructions.

Instructions are numbers fetched
when the program counter indicates

18
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CLEAR | Blanks Easycode’s memory and registers

HEL.F Shows a summary of the commands

LOAD Read mamory contents Frmq tape (or disk)

auIT Stops the Easyoode BASIC program

FiLIM Starts a machine code program

BAVE Store memory contents on tape {or disk)

STORE Changes the value at any memory location
Table 1. Easycode commands.

them. Values tetched for any other
reason are 'data’. There's no reason
why some locations shouldn't be both
data and instructions at different
times. The computer can produce
data and then JUMP to it and treat it
as instructions. This is potenticlly o
very useful trick, which we will
explore later in this series.

The program counter determines
which location is examined for the
next instruction. Nommally the
computer steps from low-numbered
locations to higher ones, just as
BASIC goes from one line-number to
the next. Some values may cause the
computer to skip locations or go back
to a lower-numbered location —
these machine code instructions
c;::rres Icnd to the 'GOTCO' command
o :

The last important components of
a processor are the 'flags’. These
operate rather like railway points,
telling the computer whether it should
go ahead (to the following instruction)
or tum elsewhere. Easycode has two
flags, labelled 'Z for 'Zero' and 'C' for
'Canry’. Each flag may have two
values — ‘set’ or 'rzset’, Some
computer makers take a high moral
tone and label these values TRUE
and FALSE respectively. Easycode
shows a 'Y’ next to a flag's name
when it is set, and an ‘N’ when it is
reset. The significance of these flags
will become clear later.

PLEA AND
JUDGEMENT

The last two lines of the Easycode
display are used for commands and
messages. Reports from the computer
appear on the bottom line.
Commands are typed in capital
letters on the line above. Table 1 isa
complete list of the commands
recognised by Program 1.

Since instructions and data are
stored identically, the STORE
command can be used to enter any
kind of information. If you type
STORE while the prompt
‘Commoand? is displayed the
computer responds ‘Address?’. 56A
Stalingrad Mansions won't do — you
must type the number of the memory
location you wish to alter. If the value

you type is not in the range 0 t6 92
you are asked for another command.

Assuming that you typed a valid
address, Easycode asks you for the
value to be stored at that address.
Enter ancther value between 0 and -
99. Easycode takes it and stores it in
memory. lf you watch the display you
will see the value appear,

Next you are asked for a value to

" be stored in the subsequent location,

The sequence continues until the end
of memory is reached or you ‘q?e an
invalid number (such as 100). You
are then asked for a different address.
Either select a new address and enter
values as before or type 100 to halt
the store operation and retum to the
'Command? prompt.

A SIMPLE PROGRAM

The simplest BASIC program is:
| STOP. Frogmnt

To write this in Easycode all we need
to know is the instruction value which
will cause a program to halt. Table 2
contains a full list of Easycode
insiructions. At the head of the list is
OHALT — when the computer
encounters a'(’ instruction it will stop
and display the value of the program
counter.

In case of accidents, all of the
computer's memory is filled with 0's
when Easycode is first ran. Wherever
we start our program it will encounter
a HALT and stop immediately. To
confirm this, type RUN and then enter
any address. Easycode loads the
number you type into the ‘P register
and then executes the instruction
there. Notice that each memory
location is flashed as Easycode reads
an instruction from it.

We'll try something slightly more
complicated next. The next program
contains two instructions (wow). The
first instruction loads a value into the
‘A’ register and the second one is the
HALT which we have come to know
and love.

If you consult Table 2 you will see
that instruction value 1 means 'LOAD
A;n'. This instruction takes up two
memory locations (HALT only tock
one). The first location contains the
instruction (1). The following location
contains the data to be loaded, so
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that the sequence of values 1 2 will
cause the value 2 to be loaded into
the A register. Use the STORE
command to put the values 1 2 0 into
memory from location O onwards.
When you RUN from location O
you will see the 1 flash, then the
value 2 will appear in the A register.
The computer skips over location 1
(because it is data — part of the
LOAD instruction) and flashes the
contents of location 2 — the HALT.

ASSEMBLER
MNEMONICS

It may seem rather pointless to use
these odd names: '"HALT', 'LOAD A2
and so on when we can't type them
into the computer — we have to use
the numeric values from Table 2

makes a little more sense than the
string of digits 1 1 5 1 10 21 Most
machine codes use mnemonics,
although they vary in detail from one
processor to another. Easycode has
20 instuctions (more will be added
later) and consequently 20
mnemonics, listed in Table 2. Each
mnemonic has a name (eqg HALT,
ADD, LOAD) and most of them have
‘argurmnents’ too — these describe
what information is used and where it
is stored. The instruction LOAD A;1 -
comresponds to A=1 in basic. ADD
E:1 corresponds to A=A+ 1. JUMP;2 is
similar in effect to GOTO 2.

The format of Easycode
mnemonics is very similar to that of
real machine code, dlthough a semi-
colon is used as a separator rather
than a comma since BASIC INPUT

g instead. Thr::se names are called statements tend to do strange things
'mnemonics’, (pronounced with commas!
nem-on-ik@ which is Greek for Enter the sequence 1 151102
[] » I ] ]
reminders’, and they're designed as into memory from location 0 onwards.
arn che memoire for programmers. When you RUN the program (starting
The idea is that a sequence such as: at 0 once again) you will see
Easycode counting in the A register.
0: LOAD Al Watch the display, as Easycode
2: A]ﬂ:'?l counts. Locations 2 and 4 flash
4: JUMP;2 altemately as the instructions within
: are executed. The value in the
Code Mnemonic Purpose
Q HALT Stop machine code programn
1 LOAD Apn Fut next memory contenbs {01 10 A.
1 2 LOAD Ajan Put contents of address n in A.
3
3 STORE Azan Put contents of A at address n.
4 LOAD Az X Copy contents of ¥ into A as well.
E 5 ADD Asn Add next pemory contents to A
& SLUEB Agn Bubtract next menory contents from A.
7 HUR AzaXx Subtract the contents of the address
t numberasd in X from the contents of A.
8 JUMFRHC N Go to addresz n 1f carry 1= not set.
t L JUMFMZ 3 Go to address n 1f zero 1s not set.
10 JUMF 3 Ge to address n.
11 LOAD X3n Fut next memory contents (n) in X.
12 Laah X3an Fut contents of address n in X.
13 STORE Xjan Put contents of X at address n.
14 LOAD Xsh Copy contents nf A into ¥ as well.
15 ADD Xin Add next memory contents to X.
186 BUB Xzn Subtract next menory contents from X.
b 17 LOAD AzaX Fut the contente of the address
pumbered in X in the & register.
ig ETORE Azax Put number in A at the address in K.
19 ADD Ajax Add the number at address X to A
*n® represents any value between O and F5.
Table 2. Easycode instructions '
(8K version).
!

e

EASYCODE PART 1

program counter P changes back
and forth, and the accumulator A
counts up steadily. You can pause
the program at any point by pressing
the SPACE key. Type an end of line
to stop the program or any other kgy
to re-start it. You can use the end
line key to halt the program
immediately if you wish.

USING THE FLAGS

If you let the count continue all the
way up to 99 you will see something
interesting happen. When A contains
99 and 1 is added there isn't room for
the value 100. Easycode, like all
machine codes, simply throws away
the extra digit — the one — and
counts from 0 again. The computer
has, in effect, said '99 plus 1 is 0,
cary 1'. When the value in A
‘overflows’ the camy flag becomes set
— the display shows 'C=Y"

The cany flag is set whenever an
operation results in a carry or a
bomow. When you try to SUBtract 1
from O you will get 99 borrow 1 — the
register will hold 99 and, once again,
the canry flag will be set.

The zero flag works in a similar
way, but it becomes set whenever an
operation ends up with a zero value.
The zero flag also becomes set if you
LOAD or STORE a zere. You can use
this rule to test for any value — just
load the number to be tested into the
A register and subtract the value you
want to test for. If the zero flag is set
after that, you know that the number
and the expected value were the
same. : )

This flag-waving is all very well,
but it seems rather pointless unless
we can tell the computer to make

- decisions depending on the value of

the flags. There are two Easycode
instructions which test the flags, deing
different things depending upon what
they find. The instruction NZ;n
tells the computer to JUMP to the
instruction at location 'n’ if the zero
flag is NOT set. lf the flag is set, the
computer simply skips over the
JUMPNZ and performs the
subsequent instruction. The
JUMPNC:;n instruction is identical
except it tests the carnry flag,
E;oducing the effect of the BASIC

e

[FC<>YTHEN GOTOn

ltis easy to see how we can use this
instruction. Change the contents of
locations 3 and 4 to 10 and 8
respectively. Now our program is:
0: LOAD A;]
2: ADD A;10
4: JUMPNC;2
The program now counts quickly untl
it tries to add 10 to 91 — the result is
1, carry 1, and the program ‘falls
through' to location 6.

One important thing to note about

ﬁ
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Series: Machine code explained

machine code is that the computer
can't tell instructions and data apart.
This can have unfortunate
consequences if you jump to the
wrong address. Consider what would
happen if we started the above
program at address 1 instead of 0. ..
The computer finds a 1 ot address
1. It treats that as LOAD A;next, and
puts the value 5 (the ADD instruction!)
into A. Next it finds the 10 ot address
3. 10 means JUMP, so it jumps to the
address in location 4 — an 8. Notice
that we've ended up with a
completely different program, simply
by starting one location later.
Sometimes mistakes like this will
cause the computer to try to execute
a non-existent instruction — a value
greater than 19, for instance. A real
computer might do unpredictable
things in such a circumstance, but

Easycode can detect the emror. If you
make that kind of mistake Easycode
stops and prints the message
'Unknown Instruction’.

THE PROGRAM

Program 1 is a complete listing of the
Easycode program for the 80
Model 1 or Video Genie. The only
requirements are a display at least 32
columns wide and 16 lines long, 8K
of user memory, string handling, and
a BASIC which allows characters to
be read from the keyboard as a
program runs. The expanded version
of the program requires o 40 by 16
display (or larger) and 16K or
memory.

The listing is extensively
commented, so that it should be
passible to work out the effect of
instructions from the listing even if you

" can't make it out by expemnentcchon

Some parts of the program have |

been deliberately kept simple rather

than efficient, on the grounds that it is

better to have a slow correct program

than a speedy one which doesn't
always work!

Once you have converted the,
program it should be easy to identify
the parts which can be accelerated.
Keep to the same line numbers as
much as possible, since this will make
it easier to add the extra instructions
introduced in Part 2. On a Spectrum
or ZX81 you should divide all of Ihe
line-numbers by five.

Next month we'll explain how to
convert the program for almost every
machine under the sun, and we'll
demonstrate multiple precision
arithmetic, input-output and even
moving graphics. Don't miss it!

Program 1. The 8K version of Easycode.

110 REM #% (C) 198F Bimon Boodwin

1010 DIM RO1) ,M{F9)

1050 BOSUB 9000 ° Set up display
1060 GOTO 10000 ° Get command

I500 TE=INKEY$® * keyboard scan
3510 IF T$=CHR$(13) THEN ABRT=1
3320 IF Te<>CHR#(32) THEMN RETURN
3530 ROW=15

3540 COLUMN=1

3560 PRINT*Waiting at*jPj
F570 PRINT"Press a key"j
580 Te=INKEYS

34610 BOTO 3510

4000 GOSUB &£000 ° Position cursor
4010 FOR J=1 TD 32

4020 PRINT * “; ° One space

4030 MEXT J L
4040 BOSUB 4000 " Reset cursor
4030 RETURM

S1B0 PRINT"N"j

5190 BOSUB &000 " Position cursor
S200 IF CARRY=1 THEN PRINT"Y"j
5210 COLUMN=4

5220 N=R(0)

5240 COLUMN=11

100 REM % EASYCODE Small Version.

1020 MAX=1% " Highest instruction code

3490 REM &% Poll keys; Space=wait, <CR>=abort

3550 GOBUB &000 © Position cursor on message line

3590 IF LEN(T%)=0 THEN 3580 " No key yet, loop
3500 GOBUB 4000 * Scrub the message

3990 REM % Clear line (lesave cursor at start)

4490 REM %% Read number 0—99 to N (100=error)

5490 REM %% Mark and update the current locn.
5500 ROW=INT(FP/10)+1 " F.P Basic only

3510 COLUMN= (P=10XR0OMW) £3+34

S520 BOSUB &000

3330 PRINT"

1000 CLEAR 100 * Set variables to zero L 5540 ROW=12
5550 COLUMN=18

5560 N=P
SE6S

K=1 " Save instruction code
5570 GOBUER 8OO0

N=H{F)
I=F

RETURN

RETURN

RETURN

. I=0
i
-

ST L EE

4500 INPUT T% & PRINT"s"j

4510 IF Te<*0" OR T$>=":" THEN 4570 " Mot digit FOR J=1 TOD 10

4520 N=VAL (TH) COLUMN=J23+1

4530 IF N<O THEN 4570 N=HMi{I)

4540 IF N>99 THEN 4570 BOSUB B000 * Print one mesory elemsnt
4550 IF N<>INTI{N) THEN 4570 * F.P. Basic only I=I+1

45460 RETURM ° No error MNEXT J,ROW

4570 ROW=15 ROW=11

4580 COLUMN=1 COLUMN=1

4590 GOSUR &000 * Cursor to message line BOBUB 4000 * Position cursor

44600 PRINT*® Mumber beyond range 079" FDOR I=i TO 32

4510 N=100 PRINT"—"}y

4420 RETURN * Error found FIT0 NEXT 1

4990 REM %% Update display of registers & flags F180 RDW=12

3000 CARRY=0 190 GOBUR &000 " Position cursor

S010 IERD=0 9200 PRINT" (A=00) . (X=00). (P=00}, (I=N) ., (C=N)}"§
5030 IF RIK)>=0 THEN m&o ! F210 ROW=13

S040 RIK)=R(K)}+100 9220 BOSUB &000 * Pomition cursor

5050 E0TOD S0B0 * Set carry 9230 FOR I=1 TO 32

S0&0 IF RIK)<100 THEN S0%0 F240 PRINT"-";

S070 RIOK)=RIK)-100 9250 NEXT I

S080 CARRY=1 310 ROW=15

5090 IF RiK)=0 THEN IERD=1 320 BOSUB &000 * Cursor on message line
5100 ROW=12 93IT0 PRINT"EASYCODE (C) 1983 Simon Boodwin.";
5110 COLUMN=25 9340 RETURMN

5120 GOSUB &000 ' Set up for zero ﬂ-g 9990 REM 33 Bet the user’s next command
S130 PRINT"N"j 10000 RDW=14

5140 GOSUB &000 * Pnsitinn cursor 10010 COLUMN=1

3130 IF ZERO=1 THEN PRINT"Y¥*j 10020 GOSUE 4000 * Clear prompt line
5140 COLUMM=31 10030 PRINT"Command ™y

5170 GOSUB &000 ~ Set up for carry flag - 10040 INPUT T% * Force caps if need be

10050 ROW=15

10050 GOSUB 4000 ® Clear message line
10070 IF T$="RUN" THEN 11000
10080 IF T$="SAVE" THEN 12000
10090 IF T$="LOAD" THEN 13000
5230 GOBUB 8000 * Update accumulator display 10100 IF Te=“HELF~ THEN 14000
10110 IF T$="@QUIT" THEN 15000

3250 N=RI(1) 10120 IF T+="CLEAR"™ THEN RUN *.Start again
5260 GOSUBR 8000 * Update X register display 10130 IF T$="STORE" THEM 15000

5270 GOTO 11500 " BGet next instruction 10140 REM %% Line reserved for disasseabler

60OSUB 14300 * Redraw the current locn.
BOSUB 3300 " Poll the keyboard
I=K " Restore instruction code

REM %% Position cursor at column & rowm
PRINT 3 COLUMN+ROWE&A—6T,""3

REM %X Print N at current coordinates

B05UB &000

T#=ETR%(N}+" " " Force 2 character width 4
PRINT MID®(T®,2,2)y " in range 0-99 3

REM 2% Draw the display

CLE " Clear screen

FOR RDW=1 TO 10

COLUMN=1

N=ROW$10-10

BOSUB 8000 " Print the "index*

' Put the cursor there
* {2 BPC>

" Update Programs counter i
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' EASYCODE PART 1

% 10150 REM & Line reserved for assembler ) 14040 PRINT"HELF to view this message®
: 10160 PRINT "% “;T$;" is not a valid command"j 14070 PRINT"QUIT to return to Basic®
] 10170 BOTO 10000 14080 PRINTYCLEAR to reset MON+ memory®
10490 REM ¥% Program has been stopped &, 18090 PRINT*STORE to enter data or program”
;! 10500 ROW=135 14120 PRINT"Please press <CR> when ready"j
10510 COLUMN=1 14130 INFUT T%
10520 BOSUB &000 " Prepare for message 14140 BOSUE 9000 " Redraw display
10530 PRINT"® Program stopped”j 141%0 GOTO 10000 " Bet next command
10540 BOTO 10000 " Bet a command 14990 REM &% "BUIT® routine (nice and simple!)
10990 REM %% "RUN’ command pre-processor 15000 CLE8 " Clear screen
11000 COLUMN=1 P 15010 END * That®s all folks
11010 ROW=14 15990 REM *¥ "STORE® data or program
11020 GOSUB 4000 * Clear the prompt line 16000 COLUMN=1
11030 PRINT "Start address"; : 16005 ROMW=15
11040 BOSUR 4500 ° Bet the start of the progras 15010 BOSUB 4000 " Clear messages (for later)
11050 IF N>29 THEN 10000 * Error 14015 ROWs=14
11040 P=p * Set the program counter 15020 GOSUB 4000 " Clear prompt line
11070 ABRT=0 " Cle&ar the abort flag 15030 PRINT "Enter address (100 to stop)™)
11490 REM %% "RUN’ main loop for each instruction 14040 BOSUB 4500 " Get number
11500 I=M{F}) " Get next Ynstruction 16050 IF N>3% THEN 10000 " Error
11504 GOSUB 5500 ' Update display, check keys 186060 K=N
11%04 IF ABRT=1 THEN 10500 * Quit if reguested 15070 ROW=15
11510 COLUMM=1 © 14075 COLUMN=1
11520 ROW=15 16080 GOSUB &000 " Set up next prompt
11530 GOSUB &000 * Put cursor on message line 15090 PRINT "Enter data (100 to stop)"j
11540 IF I<1 THEN 115460 * Halt code 16100 ROW=14 .
11550 IF I<=MAX THEN 11&00 * Other instruction 16110 BOBUB 8000 " Set up varying prospt
- 11540 IF I=0 THEN PRINT"HALT"; 16120 PRINT-Addcess"jK) =%y
11570 IF I<>»0 THEN PRINT"% Unknown instruction”j 16130 GOEUR 4500 " Get number
11580 PRINT" at™;Pj3 15140 IF N>?% THEM 16000 * Error
11590 BOTD 10000 " Get naxt command ' 16145 I=K
11600 IF P<>3#F THEN 114630 * Not end of memory A 16150 BOSUB 14500 " Gtore in semory & display
115610 PRINT"® No end on program®j . 16160 K=K+1 " Select next location
11520 BOTO 10000 * Get next command 16170 IF K<100 THEN 15070 " Get more
11630 P=P+1 i 15180 ROW=15
11640 J=M{P}) " Get operand 14185 COLUMN=1
11650 P=P+1 " Point to next instruction ¢ 15170 GOSUB 4000 " Clear old sessage
11660 K=0Q * Assume a register A instruction 16200 PRINT "% End of memory reached"j
11670 IF I>10 THEN IF I<17 THEN K=1 * Wrong ! Register X 146210 BOTO 10000 " BGet new command
11680 ON 1 GOTO 20000, 20100, 20200, 20300, 20400, 20500, 2 16490 REM %% Put value N in M{} and on screen
20600, 20700, 20800, 20900, 20000, 20100, 146300 MII)=N
+ 20300, 20400, 20500, 21000, 21100, 14510 ROW=IMT(I/10)+1 ~ F.P Basic only
21200 " Execute instructions 14520 COLUMN=({I-108RDW) 33+34
11990 REM &% *BAVE' current program 14530 BOSUB BOOO * Print the nusber
12000 GOSUB 12500 " Get the nass 14540 RETURNM
12010 COLUMN=1 19990 REM 3% LOAD Registerjnusber
12020 ROW=15 20000 RIKI=J
12030 BOSUB 4000 * Clear message line 20010 80TD S000 " Set flags & update display
12040 PRINT"Saving data"; 20090 REM ¥ LOAD Register;memcry
12050 PRINTE—1,"Easy”,T$ ° Program & file name 20100 RIK})=M{J)
12060 FOR I=0 TO %9 20110 BOTO S000
12070 PRINT £-1,"Easy",M(I) ,M{I+10} ,M{I+20), 20190 REM %3 STORE Register)memory
M{I+30) ,M{I+40) ,H{I+50) ,MII+&0), 20200 =]
M{I+70) , M{I+B0} , M{I+F0) 20210 N=R(K)
12080 MEXT I 20220 BOSUB 14500 ° Display alteration
12090 GOSUB 4000 ' Clear message, all done 20230 G0TO 11500 " No flags - just get next
12100 BOTD 10000 " Back to Command . i 20290 REM 2t LDAD RegisterjRegister’
12490 REM #% Read filename into T® 20300 RIK)=R{1-K)
12500 ROW=14 . 20310 PuP-1 " Only & 1 char. instruction
12510 COLUMN=1 20320 50TO SO0
12520 GOSUB 4000 20390 REM %% ADD Registerjnumber
12530 PRINT"Prepare tape & enter name”j . 20400 RK)=R{K)+J
12535 TE="" 20410 30TOD S000
12540 INPUT T# - 20490 REM 33 SUB Register;number
12550 RETURM 20500 R{K)=R({K)=J
12990 REM 33 "LOAD" memory from tape 20510 50TO S000
13000 BOSUER 12500 20590 REM 3% GEUB AjaX
13010 COLUMN=1 20600 RIQ)=R(0}=M{R{1))
13020 ROW=13 20610 P=P-1 * Only & 1 char. instruction
13030 GOSUB 4000 " Clear message line 20620 BOTO S000
13040 PRINT “Searching tape"j 20690 REM 23 JUMPNC; address
13050 INPUT £-1,T1$,T2% " Read names 20700 IF CARRY=0 THEN P=J
130480 IF Tis="Easy™ THEN 13100 20710 GO0TO 11500
13070 GOBUB 4000 " Prepare for messsage 20790 REM ¥& JUMPNIjaddress
13080 PRINT "% This is not an EASYCODE file®; 20800 IF IERD=0 THEN P=J
13090 GOTO 10000 * Try another command 20810 BOTO 11300 .
13100 IF Ts="" THEN 13120 ' Bet next file 20890 REM ¥¥ JUMP;address
13110 IF T#<>T2¢ THEN 13030 " Keep looking 20900 P=J
13120 GOSUB 4000 * New message coming . 20910 6OTO 11500
13130 PRINT"Loading data record®; 20990 REM &% LOAD AjaX
13135 COLUMN=20 * Cursor after text 21000 RIO)=MI{R{1}}
13140 FOR I=0 TO % 21010 PuP=1 * 1 char. instruction
13145 GOSUB &000 ° Re—position cursor 21020 B0TO S000
13150 FPRINT I+1j 21090 REM %% STORE A;aX
13160 INPUT £—1,TU,HI11,H{I¢10],H1I+20). - 21100 N=R {0}
MEI+Z0)  HIT+40) ,M{T+50) ,MII+50), 21110 I=R(1})
n{]+?o}.ﬂ[1+90},ﬂl]+90! 21120 P=fP=1 * 1 char. instruction
13170 IF TS<>"Easy™ THEN I=20 : 21130 BOSUB 156500 " Store % display
13180 NEXT I 21140 BOTO 11500
13185 COLUMN=1 : 21190 REM ¥¥ ADD A;aX
13190 GOSUB 4000 " Clear message 21200 RIO)=R{0)+M{R{1))
13200 IF I<1%9 THEN 13230 " Mo error 21210 P=F=1
13210 PRINT"® Loading error”j o 21220 BGOTO S000

13220 BOTO 10000 * Get another command

13230 GOSUR 000 ° Re—draw memory-map

13240 GOTO 10000 * Get command

13990 REM &% *HELP® comsand received

14000 CLS * Clear the screen

14010 PRINT"Valid EASYCODE commands ares

14020 PRINT

14030 PRINT"RUN to execute & MON+ program’
14040 PRINT"SAVE to stors one on tape” E
14050 PRINT"LDAD to read one from tape”

T T e T e ——
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BBC COMPATIBLE
FLOPPY DISC SYSTEMS AND

@ Case to hold one drive m : @ CASE to hold two drives (complete with

blanking panel for use should
only one drive be installed).

@ Ribbon cable to connect
two drives to B.B.C. Micro.

= @ Integral power supply for two
| drives.

@ Ribbon cable o connect one [}
drive to BBC Micro

@ Power cable to power one drive from |
BBC Micro

@ Switch on rear of case to select 40 or
80 TPI operation when using FD55E or
FD55F.

40 or 80 TPI operation when

using FD55E or FDS5F.

THIS CASE CONTAINS ALL HARDWARE
IVES. NECESSARY FOR TWO DRIVES. JUST
DR SELECT ONE OR TWO DRIVES FROM

HANDBOOK
AND FORMATTING DISC

AC. st M-LINE Taorpt ®TP! ia0 | THOSE SHOWN BELOW. IF YOU SELECT

TE o J00C MR 180 | JUST ONE NOW, THE SECOND CAN JUST
ngle Sided PLUG IN LATER

FD‘%Q 33 ;ract.. Sg‘ﬁmq sided: 1oq ;33& ﬁ’; £218 CASES ONLY SUPPLIED WITH DRIVES.

PRINTER AND PLOTTER
—MCP 40

@ 4 colours

@ Selectable 40 or 80 characters
A of print per line, ideal for
plotting pie charts, bar graphs,
biorhythms, etc

S @ Easy to use—simple software
a commands

@ Standard Centronics interface—
cables available for most micros

® Uses 4'/2" plain paper
@ High resolution—over 100 steps/inch

DELIVERY : Up to 28 days.
WARRANTY : 90 days.
TERMS : Strictly cheque with order. :
Send to P.0. Box 11, Stroud, Glos. UK GLS 1JN,

or phone through your E L o]
L)

Access or Barclay Card number.

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10. THEN
V.A.T. AT 15% TO TOTAL. (10 COVERS NEXT DAY SECURICOR
DELIVERY.) THE ABOVE PRICES ARE VALID UNTIL END OF MARCH 1984,

DIGITAL PERIPHERALS LTD. G-i stie.

Rodney House, Church Street, Stroud, Glos. U.K. GL5 1JN Tel: (04536) 71387, Telex 43551. A




BY FRIR (OMPARISON

CUMANA VIGLEN

Dual Disk Drive UIEI'E“ Dual Disk Drive
CD50£F2w2i:c|hg;t ors  [JISK DRIVES £170.00

{As quoted .nRTE!:-\_E':‘--IHLL;L:]EJI‘;I_T.? B MEAN HIGH QUALITY
COVERNMENT SupPLESEATEESE  UNBEATABLE MONEY VALUE!

Compare our prices!

JUST COMPARE . . . Whether you are an TEACSE

Educational Advisor, School, College, University, SINGLE DRIVES CASED EnclVAT  InelVAT
A Government Department, Company or Home 40 TRACK 100K £144.35 £166
User seeking high quality at value far money, 40 TRACK 200K £200 £230
VIGLEN DISK DRIVES will give you the quality 40/80 TRACK SWITCHABLE 200K  £173.05 E£199

40/80 TRACK SWITCHABLE 400K £223.48 £257

and reliability that would confidently safeguard
your decision to buy a VIGLEN PRODUCT! DUAL DRIVES CASED
. 40 TRACK 200K E27826 £320
regadae it - 40/80 TRACK SWITCHABLE 400K E£349.57 £402
far 40/80 TRACK SWITCHABLE BOOK £45218 £520
B DFS KIT £ B6.20 £ 99
- | P.5.U. £ 28 E 32
MITSUBISHIDRIVES  frcvar  imovar
| 400K SINGLE DRIVE £213.04 £245 | _ ENQUIRE ABOUT OUR 48-HOUR
800K DUAL £379  £43585 | GUARANTEED DELIVERY SERVICE!
BOOK = power supFy £399  £458.8B5 18
v “These drives are fully compatable with other Computers and can be used should
i_ — you change your computer.
o E-':'.'
\ BPFFE RME e 35
T L LA ga®
""'-h? FuLL £4,45 Hﬁ"w .n HOW TO ORDER
™3| o [ Fost 1o VISLEN, COMPUTER SUPPLES UNT 7
To purchase any of the items SO VAL LG L B Ll
| semply fill in your requirements | TRUMPERS WAY- HANWELL W7 204 I
isted abowve,in the Coupon Plaase sand me the following ilems I
Enclese your chequedP O I s e —
or use your Access or Barclaycard - — - |
P Please make chegue payable to; [ - — |
1 | VIGLEN COMPUTER SUPPLIES i | enclose Cheque/PO. for £
and post o address below, i . i
allow 7 to 14 days for delivery I | preter to [:‘-’-}' Access/Barclaycard l
& add £ B—0D postage (Delete whichever not apphcable)
package & insurance on all prices. | I
BY TELEPHOMNE CARD No _ e e —_—
-(01) B43 9903 | SIGNATURE 1
Credit Card holders I *\;:;MI: l
iAccass/Barclay Card only) S e R
COMPUTER SUPPLiES UNIT 7 TRUMPERS WAY  Can purchase by telephone | Aooress ; |
HAMNWELL W7 20A Please give Card Mo, Mame, — _ S S |
Tel {01} 843 9903 Address and the item required | - - —_— — |
. TelDay) T EvE -
| BN |
A : T
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Your Interconnection
System for the
Microcomputing World

Choose from our M50 range of
exciting products all designed to assist
the hobbyist in building an inter-
connection system most suitable for his
particular application:

headers; sockets; colour coded

cable; DII” connectors; sub-miniature

D25 way plug, socket and hood.

With the M50 you get much more than
justa good contact. You get a complete
interconnection system that includes the
cable.

Our new catalogue containing over
150 new products is available now

For further information on these
products ring (04215) 62829 or write to:

BICC-VERO ELECTRONICS LIMITED

Retail Dept., Industrial Estate,
Chandlers Ford, Hampshire, SO5 3ZR.

TEXAS TI994A
NEW

Adventure No. 1
Hangman
Address Book
Home Accounts
Optical lllusions
all at £4.50 each
including P&P

Buy any 2 and receive
Optical lllusions FREE

LINCO DATA

30 BROWN CRESCENT,
SUTTON-IN-ASHFIELD,
NOTTINGHAM NG14 7GY.

| ZX81 - FORTH ROM

with multi-tasking

Runs more than 10 tasks at once. Schedule tasks
to run from 50 times per second to once a year. |deal
for control purposes. Three times faster than fig-
FORTH, but fig compatible. Available as a ‘fit-it-
yourself' EPROM, with an extensive manual for £25
plus VAT, Some ready-converted ZX81's available.

Coming Soon!

FORTH-I/O cartridge for Spectrum £59 plus VAT
Ask for details

David Husband

2 Gorleston Road, Branksome,
Poole BH12 1NW

Telephone: 0202 302385
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heﬁriew: Introductory books and IT

Garry Marshall 5l

BOOK PAGE

BOOK

PAGE

our of this month's books

belong to a series called 'The

clear and simple home com-
puter series’. The series is published
by Windward which is an imprint of
W.H. Smith. In view of Smith's stated
policy of reducing the number of
computer magazines and books
stocked in their shops by retaining
only the better ones, it is natural to
expect that any books published
under their auspices should be rather
special. It could be embarassing i
they refused to stock their own books!

The series shows every sign of very

careful planning. There is a series
consultant, Richard Pawson, who is
the editor of a monthly computer
magazine, and is now editor of the
Home Computer Course part
work, so that his credentials spenk for
themselves. The acknowledgements
at the back of each book give what is
essentially a masthead, crediting the
series editor, art editor, editor,
designer and so on. In fact, the series
seems to have been planned more
along the lines of a part work than as
a conventional series of books.

The titles themselves are quite
carefully chosen. [ suppose that any
series intent on providing an intro-
duction to home computing and
home computers must have its Intro-
duction to Computing and First
Steps In BASIC or their equiva-

- lents. But since these books are

inevitably similar to so many others

written before them, there is an extra
reason why they had better be good.
A bock called Learning With Your

. Computer seems to me an excel-

" lent idea. The topic is long overdue
for treatment at an introductory level, .

and'is something that many people
would like to know about. Games,
Graphics and Sounds is also a
sure-fire success, given that most
micros are used for games and that
graphics and sound are the two most
attractive features of micros, whether
in games programs or programs of
any other lc.ir‘ng.I

After all this preparatory work, let
us see if the authors have delivered
their contributions to the standard of
the planning and the production.
The two more original titles can
naturally be considered together.
Learning With Your Computer
and Games, Graphics end
Sounds are both by Susan Curran
and Ray Cumow. The authors
remark that most people buying a
home computer plan to use it for
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educational purposes, but that is not
what they are actually used for: in
fact, most computers are used for
playing computer games. [ think that
this can be accepted without ques-
tion, and it follows that the authors
have written two very different books
both of which should appedl to the
majority of homes where a computer
is to be found!

Both books have to resolve the
same problem conceming programs
and programming, in that most be-
ginners are users of programs but
would probably like to be able to
write them. These books cannct be
just catalogues of educaticnal or
games software. Nor can they
reascnably be exr.ected to take the
beginner to the stage where he can
write substantial educational or
games programs, for ¢ good deal of
sophistication is needed in either
case. The problem is resclved nicely
in both books by surveying the types
of programs that are available, pre-
senting enough BASIC for the begin-
ner to make a start at programming,
and then presenting some listings of
medium scale programs with the ex-
hortation to try them. Besides dealing
with this problem in the same way,

both books have much the same for-
mat
Leaming With Your Com-

puter begins with a review of the his-
tory of using the computer as an
educational aid. Computer-aided in-
struction (CAl) and computer-aided
leaming (CAL) are examined and
explained. In CAl the initiative is
with the computer, which typically
takes the user through a dp'll or pro-

The Clear angd Simple Home Computsr Sarigg
. [= 3

NG

Ray Curnow

vides information on a particular
topic and then provides multiple
choice questions at strategic points.
The user can proceed if he gives the
cormrect answer, while if @ wrong
answer is given, the information is
represented in another way intended
to remedy the lack of understanding
as revealed by the incomrect answer.
CAL provides the user with a leamn-
ing environment that he can explore
and in which he can test ideas. Thus,
with CAL leaming is an active pro-
cess and the initiative is with the
user, Logo is the prime example of a
system for supporting CAL. Its 'mic-
roworlds are leaming environments.
The development of effective techni-
ques for use in CAIl and CAL has
been the subject of investigations for
a surprisingly long time.

The book then looks at children

"and computers, examining what is

available to help children leam with
computers, and how they can leam
with computers. It also makes the
strong point that children cannot be
too young to start using computers. It
then explains how resource pro-
grams such as word processing pro-
grams and database systems can be
of considerable value as educational
aids, The rest of the book consists of
two chapters on buying hardware
and software that are too brief to be
very helpful and the final chapter
which contains listings, explanations
and remarks for six educational pro-
grams. The programs are written in
BASIC and range from S0 to 100
lines in length. They are written for
the Dragon and can, as the authors
suggest, be readily adapted for other
computers. (I think the graphics
might be quite hard to adapt
though.)

I thought that the book started
very well, and that the final chapter
was of value with its program listings
and the very clear flowcharts for
them, but the central chapters are
very slight However, the book
should prove invaluable to any
owner of a home computer wanting
to use it for educational purposes,
but not knowing how to go about it.

Almost all of the remarks on the
last bock apply equally to Games,
Graphics and Sounds. It starts with
a short history of computer games -
that is very interesting, and stresses
the role of prolessional programmers
in creating the first computer games
as a relaxation and contrast to their
other programming duties. Computer
graphics and sound generation are
both given a brief treatment, but one
that is adequate at the infroductory
level. Then two slight chapters on
computer hardware and writing
games precede the large chapter of
program listings and flowcharts. The
programs include Hangman, Break-
out, an artist's drawing program, and
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a program that enables the computer
to be used like an organ by playing
tunes on its keys. The programs are
clearly explained and fit the aims of
the bock very well. Despite sagging
in the middle, this is a good intreduc-
tory book on games, graphics and
sound. ;

I should perhaps make the point
that both books are written for the
beginner and succeed at that level,
but a reader who is reasonably au
fait with computers and their uses
might find, atter their interesting in-
troductory chapters, very little that is
new., ;
First Steps In BASIC is also by
Susan Curran and Ray Cumow. It
has a breezy approach to its subject,
is gently paced and carefully struc-
tured. It continually encourages the
reader to try out his ideas on a com-
puter and to leam by deing as well
as by reading. It takes a fairly con-
ventional order in its treatment of
BASIC, but there is nothing wrong
with that, for it ensures that nothing
important is omitted. It is the informal
and encouraging style that gives the
book its attraction. The last two
chapters are on writing longer pro-
grams and the steps to be taken to
proceed further in BASIC than the
book takes you. Thus, the reader is
not only given an introduction to
BASIC but also receives an en-
couraging push towards the next
phase. | found the book very attrac-
tive and con warmly recommend it
as an introduction to BASIC.

I have saved Introduction te
Computing bv Peter Lafferty until
last because, in contrast to the pre-
vious three books, | found it very dis-
appoeinting. [ have explained why [
think that another bock with this, cra
similar, title must be very good to jus-
tify its existence. This is not a very
good book. In fact, it is not even ade-
%L;lcrte, It cannot hold a candle to

e BBC Computer Book. There
is nothing new in the book, the pre-
sentation is not sufficiently lively to
compensate, there is a certain
amount that is misleading and, inex-
cusably, even some that is wrong.
Did you know that’ . . . information is
stored as a pattermn of low and high
voltages, known as an electrical
pulse? (Page 23.) Or that 'The
accurmnulator can store a number
and, if given a second numbet, will
add the two and store the result. It is
very useful to the ALU? (Page 102.)

The book starts with an explana-
tion of what o home computer is,
covers what it is used for and how it
works, and moves on to the writing of
programs, choosing a computer and
the ways of expanding it. The
(admittedly difficult) task of writing a
general book about personal com-
puters of which the many types are
all different, is never satislactorily
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resolved. A general treatment of
some aspect frequently ends with the
remark that the manual will give the
details relevant to a particular com-
puter. Although this is true, who
wants to read a book that keeps tell-
ing you to read the manual? (Any-
way, if the manuals were any good
we might not need the book.)

The final chapter entitled 'Into
The Future' claims togiveus a
glimpse of the future but satisfies
itself with an account of some of the
more advanced current develop-
ments. This may be a blessing in
disguise.

I{ | have laboured my point, it isn't
with the aim of being unkind to the
author. | am aware of the pressure
that quthors are under in writing any
book, but particularly with short
deadlines hanging over their heads.

I do think, though, that a lot of
preparatory work can be wasted,
and a series not be as good as it
should, if manuscripts are not care-
fully vetted prior to publication.
There is no need to offer the reading
public an inferior book on the subject
of this one.

As far as the series is concemed
as a whole, its format is very attrac-
tive. There is a certain amount of
overlap between different books, but
I think that this is inevitable. [n
general, I found the illustrations a lit-
tle disappointing (with the honour-
able exception of the flowcharts).
Too often they repeated the text
rather than complementing it. Also,
the two-colour reproduction gives
them a rather ‘'muddy appearance. I
reaslise that the use of multi-coloured
diagrams would raise the price of the
books, but to see what is possible itis
only necessary tu tum to the Home
Computer Course. Their illustra-
tions have an impact, an attractive-
ness and a role in expanding the
text that these do not.

In complete contrast, I recom-
mend that you read Communica-

tions — Getting It All Together by
Sir George Jefferson. Don't buy it
though, try to find itin a library. The
author is chairmean of British Tele-
com, and this pamphlet gives the
text of a lecture to the British Com-
puter Society. This may not sound
very exciting, but it actually makes
very good and informative reading.
The author's theme is the con-
vergence of telecommunications and
computing to give Information Tech-
nology. His coverage is clear and
authoritative, and his style is simple
and direct, so much so that one can
almost hear him speaking as one
reads. He points out that many of the
fundamental concepts of computer
operation, such as registers, stored
programs and machine code were

embodied in telephone exchanges
as long as 75 years ago. His cover-
age of current and future develop-
ments explains how computers help
to improve satellite communication
services, and that the introduction of
artificial intelligence can vastly
improve the usefulness of telecom-
munications systems. If a computer is
used to switch an international call
from one country to another, there is
no reason why it should not translate
the conversation from one language
to another at the same time (in prin-
ciple, at least!). A short and stimulat-
ing read.

This month's books are:

Learning With Your Computer by

Susan Curran and Ray Curnow, Wind-

ward, 144 pages, £4.95.

Games, Graphics and Sounds by

Susan Curran and Ray Curnow, Wind-

ward, 144 pages, £4.95.

First Steps In BASIC by Susan Curran

&%@m Cumow, Windward, 192 pages

Introduction to Computing by Peter
Latfferty, Windward, 188 pages £4.95.
Communications — Getting It
Together by 3ir George Jeflerson, Wiley
Heyden, 14 pages, £5.
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COMMODORE 64
MACHINE CODE

MASTER

by David Lawrence end Mark
England, Sunshine Books
Price: £6.95

Many books that refer to machine
code in the title can be quite a

let-down to the programmer who has

assed beyond the novice stage.
gou get books full of addresses
which you strive to understand, tac-
ked onto crude loader program that
leaves the aspiring leamer com-

letely bewildered. Not so with this
Eook — it is easy to read and states
at the outset that its aim is neot to
teach machine code! What is sets
out to do is give a really worthwhile
machine code programming tool.
This contains a Monitor to allow
examination and change of memory
contents, a Disassembler which
tronslates machine code programs
into assembly language format, and
a file editor and assembler which
allow assembly language programs
to be developed and translated into
machine code. All this is written in
fully documented BASIC, in a mod-
ular form that easily permits step-by-
step checking of what you have
entered (although some modules
recuire the entire program to be
keyed in before they will function as
intended).

Although this book is not a
machine code primer, the routines
provided and the presentation are
such that the average reader, with
some slight persistence, will in-
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evitably find his or her general know-
ledge and unders' anding of machine
code is greatly enhanced. The as-
sembler you eventually create is o
full two-pass type and has complete
labelling and error-checking facil-
ities, and although it is a little slow it
should not be easily faulted.

In addition to this ‘Mastercode’
tool, there are a number of machine
code routines that extend the Com-
modore 64's BASIC. Some of these
are UNDEAD (also known as OLD or
UNNEW, the retrieval of a program
that has been NEWed); PLOT (print
at any point on the screen); DELETE
(bloci ine deletion); and RESTORE
(to a specified line number). These
and several other routines merely
whet the appetite for the things that
may be possible when you read this
book, which is definitely to be recom-
mended.

PF.

MASTERING THE

COMMODORE 64
by Mark Greenshields
Interface Publications
A slightly frustrating book that is
rather like many highly publicised
television programs — at the end of
them you wish they had lasted
another hour or twa! (You must be
icking up different channels to my
I[::V set — Ed). Perhaps this isbeing a
little unfair to a quite useful book, but
it does try to cover rather a lot of
ground, and sometimes you are left
thinking theat you would have liked
an extra page or three of explana-
tion. There are chapters on the 64's
BASIC language, colour, animation,
music and sound synthesis, program-
mable characters, sprites, high
reselution graphics, comparisons of

the BASIC to that of four other
machines, peripherals, and speed-
ing up and improving your BASIC
programs — and all in 94 gages.

The second section of 60 pages is
an intreduction to machine code,
including a simple no-frills hexa-
decimal loader program that en-
ables you to enter the various
examples given in this section. -
Colour, animation, sound and music,
programmable characters and
sprites are discussed, together with a
brief introduction to the use of
interrupts. Some programs to try, and
a reasonably comprehensive set of
appendices complete the 219
pages.

Although each topic (in both sec-
tions) is covered at fairly breakneck
speed, this book could prove useful
to new users of the Commodore 64
who have a little knowledge of com-
puting, are trying to get that little bit
more from their machine and who
need a few hints to stimulate their
thinking processes. Not a book that
can be recommended highly, but
gt}l.l worth consideration.

MICRO WARS ON THE
COMMODORE 64

by Humphrey Walwyn
Century Publishing, 76 Old Com-
ton Street, London W1V 5PA
ice: £5.95
This is a book for wargamers with
computers. It presents a series of
wargames on various subjects, rang-
ing from a battle in ancient times to a
World War [l air-versus-sea tactical
battle. Each game is well-presented:
there are historical notes, general
notes on the game, a breakdown of
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Review:

the listing and a long example of
play as well as the listing itself.
Although the programs have been
written for the Commeoedore 64, they
are easily adaptable to any micro
and notes are provided to aid such
conversions.

There are six wargames in the
book, the first being a re-fight of the
Battle of Waterloo lor two players.
The second is an ancient battle for
two players, showing the confusion
that armies of those days often got
into. The third ia rather trivial game
for one player against the computer,
illustrating an airbome torpeda
attack against a ship. In the fourth
game, two players design and build
a World War [ plane, then try out
their designs against each other. The
fifth game is based on the same
ideq, but in this case involves World
War [ navies. Finally, the sixth game
is a general wargame for two
players, which can be adapted to
many SCendarios.

Considered as wargames, all of
these games are excellent, but as
computer games they are clumsy to
play. A computer can provide an
opponent for a lone wargamer: most
of these games require two players.
Also, in some of the games a player
is requested not to look at the screen
during the other person’s turn, which
means you get to play musical chairs
as well as the wargame.

I can recommend this book as an
introduction to computer wargaming,
but if you wish to go further and write
your own wargames you will need to
supplement it with something about
generating computer opponents.
ME.

PEEKing And POKEing

the Sharp MZ-700

by G.P. Ridley

D.C. Brennan Engineering, 14
North Western Avenue, Watford,
Herts

Price: £6.95

The beauty of the Sharp range of -
computers is that the BASIC operat-
ing system is contained, not in ROM,
but is loaded into the RAM adter
you've switched on. The main idea
behind this is to allow the use of
altemative languages without wast-
ing redundant add.ess space, but it
also lets the keen programmer get in
and mess around with BASIC. You
can customise your operating sys-
tem, add new commands or just
make better use of the old ones. Of
course you need to find your way
around the code first and in my
experience, Sharp (UK) are not
equipped to deal with this sort of
enquiry.

As owners of the previous Sharp
models in the MZ range will know,
there are a couple of useful books
available that give you all the infor-
mation you really need in this area.
These are PEEKing and POKEing
the Sharp MZ-80K and — surprise
— ditto the Sharp MZ-80A. The
lcunch of the MZ-700 last year has
resulted in this, the third book in the
series, and it is as useful as its pre-
decessors.

The book begins with an explan-
ation of the Sharp's features and
memory organisation written for the
beginner, followed by a brief run-
through of some of the keywords, the
tone generator and the unusually-
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organised video RAM. There is also a
good explanation of the second
character set which is only available
on the British version of the computer
and is not mentioned in the User's
Manual Then we get to the real
meat, which is improving the BASIC
and making a back-up copy of the
revised language on tape.

Among the usehul routines are a
TRACE command that doesn't print
line numbers all over the screen,
variable sﬁeed RUNning of pro-
grams, bell on READY, toggle screen
LISTing and stepping through the
listing, data tape prompt messages
and so on. The following chapter
gives a selection of PEEKs and
POKEs, plus some USR calls, which
greatly increase the versatility of any
BASIC programs you write.

Further tips include a rather more
detailed explanation of the use of
the built-in four-colour plotter, how to
recover 'lost’ programs by resetting
the program peinters, program pro-
tection, and a demo program for
data handling. For the machine code
programmer there's a selection of
BASIC interpreter points and useful
addresses and RAM monitor sub-
routines,

The review copy of this book was
an early version and contains a few
silly spelling mistakes and errors
{which are pretty ocbvious), though
the publisher tells me these have
been corrected in the reprint which is
cumently on sale. To both the BASIC

rogrammer and the machine code
ans this is an excellent handbook,
and can be thoroughly recom-
mended.

P.N.G. e
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~ Software News

L] LER R

B2 INNOVATIVE | E
TRS 80-GENIE SOFTWARE =

Molimerx and Logical Systems of Milwaukee, U.S.A., have joined forces to bring their
customers a lower costing product and faster and more efficient service. '

From January 1984 all LDOS 5.1. X Logical Systems products, together with some of the
LDOS (TRSDOS) 6. X products, will be available from Molimerx at the pound equivalent of the U.S.
Dollar retail price. In other words, for the first time the considerable range of products of Logical
Systems Incorporated will be available to the end user in the United Kingdom at the price at which
the American customer can buy it in the U.S.A. All support for these products is being shifted to
England, so that as from 1st January, U.K. customers can have the benefit of this important line,
exactly as if it had been written and produced over here.

Adjustments for the exchange rate will be made every six months or so. We are starting with
the present exchange rate of 1.48. After VAT is added this scheme results in the price schedule
(plus P&P) that follows: .

Name Brief Description ’ Previous Present

Selling Price  Selling Price
DISK/DISK Convert a disk file to another **disk drive’’! En/a E 76.94
FEDII5.1 All purpose disk file editor £ 2760 E 27.60
FILE MANAGER 5.1 Utility for mass manipulation of files £ 3340 E 30.30
FILE MANAGER 6.0 Utility for mass manipulation of files : £ 3340 E 30.30
FILTER PACKAGE 1 Filters to enhance LDOS E 2271 £ 22.54
FILTER PACKAGE 2  Filters to enhance LDOS £ 2271 E 22.54
FIX DISK A collection of patches for LDOS E 13.80 £ 7.76
HELP 5.1 LDOS and LBASIC help £ 17.25 £ 14.78
HELP GENERATOR 5.1 Create your own HELP files £ 33.35 £ 33.35
HELP TEXT SOURCE  Source files for creating main HELP files £ 17.25 £ 14.78
INVENTORY An aid to inventory tracking £ 8250 £ 76.94
1/0 MONITOR Disk 1/0 error intercept utility for LDOS : 3 £ 2243 £ 14.78
LDOS5.1. % ’ New generation disk operating system £105.80 £100.28
LDOS TECH. HELP Technical help for LDOS £ 20.70 £ 20.70
LED Screen orientated text editor i £ 21.85 £ 21.85
MAIL/FILE 11 A mailing list database manager £ 82.50 £ 76.94
MEMDISK ' Additional disk type storage £ 28.69 £ 22.54
QUIZ MASTER Questions and Answers — Master includes general £ 33.40 £ 30.30
QM GEQCGRAPHY Questions and Answers — Ceography Requires Quiz Master - £ 17.25 £ 14.78
OM MATH Questions and Answers — Maths Requires Quiz Master £ 17.25 £ 14.78
Smal-LDOS Miniature of the original LDOS E 43.70 E 43.70
TB.A. 51 Basic text processing utility E 5175 £ 51.75
TB.A 60 Basic text processing utility E 57.50 E 57.50
ULTRA TREK Space Wargame : En/a £ 11.87

UTILITY DISK | LDOS enhancement package E 3346 £ 30.30

TEL: (0424] 220391/223636 MOLI M ERX“ LTD TELEX 86736 SOTEX G

A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.
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BBC MODEL 2 ¢ SPECTRUM
COMMODORE 64

With Grafpad you can now add a new dimension to your

forasmanyuses  ErGHA-tet Nt
aS YOU of the Grafpad! N

The Grafpad comes complete with a cassette comprising

Can i m ag i n e ! two programmes.

THE FIRST PROGRAMME

displays the co-ordinates of your screen area. The

5 co-ordinates are based on the screen with a grid size of
; ‘ 1023 x 1279 pixel, also in the Grafpad giving you a grid
size of 320 x 256 pixels!

THE SECOND PROGRAMME
provides you with the utilities for circles,
squares, triangles, free-hand, erasing
line-drawing etc, and of course, full
“Fill-in" facility in 16 different colours by
the simple use of the pen!

Draw from a simple apple to a computer
circuit - store in cassette or disk,
perhaps transfer directto a

printer - in black and white

or full glorious colour!

Purchase unique C.A.D. (Computer Aided

Designs) programme and add further enjoyment

and professionalism to your computer designs!

The Grafpad comes complete with Operational Manual,
Programmes, The Grafpad and Pen and it simply plugs
in your computer,

(Size: 25mm height x 55mm width x 260mm depth)
Weight: 1.2 kg (Gross)

A EHLTEIAL BIGR
HHEF#E

N

HOW TO ORDER:

BY TELEFHOME BY POST.
If you ane an American Exprass Simply fill in the coupen, enclosing
Barclaycard, Diners Club or Access your chaques PO, made payabla 10
Card Holder simply telephong us gning BRITISH MICRO, or use the special
your Card No., Mame, Address and section for Credit Card Holders, and
item{s) required and your orders will be post lo the address below.
dispatched within 48 howrs! Please allow 14 days for dalivery.
Postto: BRITISH MICRO, UNIT Q2 PENFOLD WORKS -I
IMPERIAL WAY WATFORD, HERTS. WD2 aYY I
I Please send me Grafpad for
| [ ]BBCMODEL 2 [ SINGLAIR SPECTRUM [JCOMMODORE 64 '
(Please tick)
i l Item T Ex VAT [Inc_vaT Tota |
(The above designs were drawn by a 12-year-old at our _
showrooms!) U afpad Complete | E125. 00 [ £143.75
) I C.AD.| Prc"""]'rr'w £18.00 | oo | £20 "CI I
o Postage, Packing & Insurance Pb 00
©® DEALER INQUIRIES WELCOMED I lenclose my chequa PO forE. ' TOTAL j I
@ SPECIAL DISCOUNTS FOR EDUCATIONAL I | preter to pay with my American Express. Barclaycard, Diners, Access Card |
AUTHORITIES {Please cross out whichever is not applicable)
I CARD NO. _ —_— |
BR" ISH M’cno I SIGNATURE = I
ON GROUP COMPANY g
AHEGOTR P = I

UnitQ2, Penfold Warks,
Imperial Way, Watford, HERTS WD2 4YY L
@ TEL: (0923) 48222 TELEX: 946024

Address above must be the same as card holder _1

— — — — — — — — — — — — —




Software: Poker simulation

P. J. Kenworthy

BBC POKER

This is an excellent simulation of five-card poker,
except for one thing — you’ll never be able to
read your opponent’'s expression. Runs on a BBC

Micro with 32K,

for a 32K Model B BBC

Microecomputer with a 1.2
Operating System, though it should
work on a 32K Model A or on any
previous Operating System since no
machine-code is used. The working
of the program revolves around three
sets of strings, together with the
computer's ability to dissect these up
for its own purposes.

The fifty-two cards in the pack are
stored in the string array B§( ) in the
following format: +

1 of Clubs

2 of Clubs

10 of Clubs

- 11 of Clubs
and so on.
These are then shulffled (by use of
random numbers), and dealt cut
ultemcztel mto 1he _F};:xyer’s and
computer 5 hands. These are
represented by the string arrays P$( )
and C$( ). From then on, the
program revolves around the data
stored in these two arrays.

The program makes use of user-
defined characters in order to
provide the on-screen display of the
cards. However, the fact that the
program is over 12K long, together
with the need for a lairly high density
text format, meant colouring of the
cards became impossible.

RUN WITH THE PACK

When the program is first run, after
offering the user instructions, it asks
whether you wish to play Wild Poker
or not. (It should be noted that the
user is already expected to know
how to play Poker. This program is
not a teaching guide!). In wild poker,
deuces can represent any value of
card, but flushes, straights and runs
are not allowed.

After the user has made the
decision as to play Wild Poker or not,
his/her cards are then displayed.
The program then asks whether the
user wishes to fold (ie whether the
hand is too poor to f:: lay). lf the
answer is "Y", the player's score has

T his program has been written

£30 deducted from it (the stake at
the beginning of each hand), and
the computer’s score is incremented
by the above said amount.

If the user decides to carry on, a
prompt is then displayed asking how
many cards the player would like to
discard. A maximum of three is
allowed. These cards are then
removed from the screen and their
replacements displayed. Once
again the user is asked whether
he/she would like to fold. If the reply
to this is no, the computer will go into
the next part of the program,

The computer then looks at hits
hand and decides on how many
cards to discard. Once this has
been carried out, it checks its cards
again and decides whether to fold or
not. Assuming thet it has not, it is
time for the gambling to begin.

The computer chooses (on the
throw of a hypothetical coin) who will
bet first. If it is the player a prompt
will be displayed asking for the
amount of the bet to be typed in. The
maximum stake is £1000, the
minimum is £1. Bets below or above
these amounts are not allowed.
Once the player has typed in his/her
bet, the computer will reply as to
whether it is going to fold, see the
player's bet or raise it. If it has raised
the bet, the player will be offered
three options, These options are also
offered if the computer bet first These
options are:
® Tolold
® To see the computer's bet
® To 1aise the computer's bet.

If the first option is chosen, all the
meney in the pot at the time is added
to the computer's score, new cards
are dedlt and another hand is begin.

The second option subtracts the
computer's last bet from the player's
score, then displays both hands on
the screen. The computer then
decides who has won, adjusts the
scores by the relevant amounts,
deals new cards and starts another
hand.

If the player chooses to raise the
computer's bet, the computer's last
bet, plus this further bet is taken

away from the player's score.

Each of these options is carried
out identically when it is the
computer's tumn.

Should, during the course of a
hand, the player's score drop below
zero, a loan of £E1000 is oftered to
him/her. If this offer is taken up, the
amount is credited to his/her score.
The only stipulation attached to
this generous offer is that the loan
must be paid back in full after 10
hands without the score again
dropping below zero. Otherwise the
game is over and the computer has
worn. The player's score is allowed to
drop below zero once the loan has
been accepted, but it is normally
quite difficult to win enough hands in
order to be not in debt when the loan
has to be repaid.

Should the computer go into debt
it will automatically take out a loan,
though the same rules apply as to
the player.

The game will continue until
either the player or the computer is
unable to pay back o loan.

In normal play (ie not Wild Poker)
the following list gives the order of
merit of hands:

- 1) Royal Flush (A, K,Q,1,10 of the

same suit).
2) Straight Flush (run of five cards of
e same suit).
3) Four cards of same value.
4) Full House (one pair and three
cards of the same value).
5) Flush (five cards of same suit).
6) Straight (run of five cards of any
suif).
Three cards of same value.
8) Two Pairs.
9) One Pair.
10) Ace high downwards.

b5 have stated previously,
flushes and straights are not allowed
in Wild Poker. It should also be
remembered that in Wild Poker, four
of a kind is not the highesthand
possible. Five of a kind can and do
exist!

After the first hand of any game
has been played, the winner of that
hand will bet first in the next hand —
and so on.
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Software: Poker simulation ' : I

CONVERSIONS

As 1 stated earlier, this program was
written on a BBC Model B. To enable
it to work on a 16K Model A, the
program would have to be re-written
so that it ran in Mede 7 dll the time.
This would mean the loss of any of
the graphics present in this version.
BBC Poker should work on any
other micro which has a similar sized
memory and on-screen text format
{40 by 32 in this case). | shall now go
through any of the points which
would need to be adjusted to enable

the program to work on another micro.

The PROCedures used
throughout the program would need
to be replaced by GOSUB
statements. The two reasons [ used
this particular function in my program
were that, first, it would run faster,
and second, the listing would be
more easily understood by the

reader.

CHR$(141) on line 90 creates
double-height characters, while
CHR#(136) in line 350 makes the
following line of printed text flash on
and off. The VDU statements
between lines 170 and 210 create
the user-defined characters

employed by the program. The
characters lie between character
codes 224 and 228, and represent a
club, diamond, heart, spade, and
square block respectively. The VDU
statement at lines 420 and 620
creates a text window which starts at
line 13 on the screen . This means

- that when CLS is used, only the

screen from this line downward is
cleared. VDU 26 (lines 580 and 600)
retum the screen to nomal.

RND(20), which chooses a
number at random, will pick an
integer between one and 20
inclusive. INT instructions may be
necessary on other micros.

An apostrophe following a PRINT
statement will cause a line to be
missed cut. Thus PRINT" should
leave a gap of three lines.

The three SOUND commands at
lines 1880, 1910 end 3920 produce
tones of different pitches which last
for approximately hall-a-second.
REPLAT-UNTIL are merely versions
of a FOR-NEXT loop, the difference
being that in the former, the loop is
REPEATed UNTIL a certain defined
condition is met.

A statement such as TAB(6,10) is
used to tell the computer to P on

the screen six columns across and 10
lines down. The command *FX15,1
in line 4300 has the effect of flushing
out the keyboard input buffer prior to
a GET. This may or may not be
necessary on other computers — on
the PET, for example, you could use
FORI=1 TO 10: GET A$: NEXT [ to
achieve the same effect.

The musical accompaniment to
the screen titles has little or no effect
on the game, so the whole of
PROCMUSIC could be ignored
provided the following adjustments
are made:
® Line 110 should be replaced with
a command to GET a character from
the keyboard, ie AJ=GETS.
® Line 120 should be deleted
completely.
® The string variables in lines 240
and 260 should be identical to the
string in line 110.

Apart from the commends listed
above, the program should work on
any computer with a fairly standard
form of BASIC. As the program
listing, and the explanation of it, are
so long, we are publishing the
complete listing this month and a
detailed description of its operation
in the April issue.

Listing 1. The BBC Poker program.

1@ ON ERRDR GOTO S250

28 CLEAR

30 *FXt1,0

40 yg=" *

5@ d=.@3047:e=.3562: f=3. @42

7@ LOAN=0:L0DAN1=@1 ZZF=""

8@ MODE 7

@8 FOR N = 1 TOQ 2=
1413 3 "BEC POKER":NEXT

188 PRINT "

-
 J

120 Al#F=R$
170 =*FX15,1

#(35) {SCORE (3) ,P5(2)
168 DIM ST(2) ,55(2),PT(2),CC(2)

198 VDU 23,2246,54,

220 JI=IBBBIK1=1BBB

230 PROCINITIALIZE

24@ IF AlF="Y¥Y"

258 GOTO 11@

268 IF As="Y"

270 CLS

280 PRINT  'CHR$ (1X3); "
Poker"

2@ PRINT CHR$(133); "
ard )"

IB@ PRINT ‘TAR(14)"(Y/N)?"j

T10 Z14=GET#

3390 60TO 318
340 PRINT "’
isplayed”

NY KEY TO CONTINUE™ 3:ﬁ$=EET$

&0 di=2.34E-Zi1el=.0137:§1=_117

PRINT TAB(?);CHR#(129) ;CHR*(
‘“Do you reguire instructions {(y/n)7"
11@ REPEAT PROCMUSIC: UNTIL ¢ A$="Y" DR AF="N" )

140 YDU23,1,0;0;8; @5 : REM**CURSOR DFF#-#
150 DIM BE(S52) ,P$(5) ,C¥(3) ,AARF(13} ,PP{5) ,H¥ (&) ,5

17@ VDU 23,224,B,28,28,107,127,1P7,8,28

18@ VDU 23,275.8,28,62,127,42,28,8,0

12? 127, 12? 62,28,8,0

2a@ VDU 23,227,8,28,542, 127 iz7, 12? 28,62

2180 VDU 23,228,255, 255 255,255,255, 255 1 255,255
OR ALF="N" THEN Zé&@

THEN PROCINSTRUCTIONS

Do you wish to play Wild

{ i.e. 2'8S count as any cC

IZ20 IF Zis="Y" DR Z1%="N" THEN 348
‘CHR¥{134)3;" Your cards will now be d

350 PRINT TAB(4,24);:CHR$(134) 3CHR* (13@) ; "PRESS n

42@ vDU 2B,8,31,39,13
4AZ@ FRINT "Do you wish to fold (Y/M)?"

448 A$=GETS¥
43@ VDu7

458 IF A$="Y" DR A$="N"

47@ GOTOD s4@
' 480 IF A$="Y"

3 "3

S5P0 RE=GET#: RZ:URLR*

518 vDU7

S54@ PRINT

S0 MNEXTX%

&7@ 60TO &5@
IF AS="N"
&70 GOTO 480
700 CLS

788 PRINT "
79@ CLS

a8ea IF vs="C"
81@ IF v#="P"

THEN PROCFOLD:V#="C":CLS:PROCSCORE
tPROCIMITIALIZE: BOTO 37@
490 CLS:PRINT"How many cards to be replaced (MAX

520 IF R¥X<B DR R¥%L>3Z THEN GOTO 583

530 IF R¥%=0 THEN CLS:B0TO &30

“Type in no.of card (1-5 from left)"”
550 FOR X¥=1 TO R%

S55@ AF=GET#1 AX=VALAS

S57@ IF AX>S OR A%<l THEN 560

58@ VDU 2é4: PROCREMOVE : FPROCCHDOSENEW

&B@ VDU 2&:CLS

&1@ FROCE: FROCDISPLAY

&2@ VDU 28,0,31,39,13

&Z@ PRINT"These are your final cards"

&£4@ PRINT ""You may fold if you wish (Y/N)"

DR A$="N" THEN &B0

THEN 700

718 PROCCHANGECOM
F2@ FRINT"I have changed
730 PROCEVALUATE
740 IF B>@ THEN LL=0;G0OTO 780
IF RND{&)<4 AND Zl$="¥" THEN LL=1:60TD 78@
IF RMND{4)<3 THEN LL=1:G0TOD 78@

770 CLS:V$="P":PRINT "1 have folded":PROCCOMFOLD
1PROCSCORE: PROCINITIALIZE: GOTD 37@
‘"“Press any key to continue":A$=GET#$

THEN 72@
THEN 848

THEN 48@

";EE; " éards“

I&HB VDUT B2Z8 DD=RND (2}

272 MODEa B83@ IF DD=2 THEN 2@

380 VvDU23,1,0;0; @535 : REM**CURSOR OFF =+ 840 PRINT"You will bet first”

398 PROCB 858 PRODCBETSCORE : !
408 IF LOAN>18 THEN PROCDECIDE 848 INPUT  ““"How much are you going to bet”,V

418 PROCDISFLAY

878 IF Y<=@ THEN FRINT "The bet must be more tha
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BBC POKER

n that!": INPUT V:GOTO B87@

BB@ IF V>999 THEN PRINT "Too much'":GOTO B840

B9@ IF Ji-Vv<@ AND LOAN=8 THEN PROCLOAN

P08 Ji=Ji-V:L1=L1+V

71@ GOTD 7F&@

928 CLS

220 PROCWEIGHTING

F4@ BET=INT ( (EB*2)#RND (20))

50 FRINT "I will bet you
=BET:LIMIT=LIMIT+1:G0TD 17702

F458 LIMIT=LIMIT+1

P70 PROCWEIGHTING

980 CLS

790 IF V>B#50 AND B<2 AND L1<100@ AND RND(3Z)<2 T
HEN 778

1022 IF B<2Z AND V>B#40 AND K1<30@ THEN 770

121@ IF K1>38@ AND V=K1 THEN 770

182@ IF LOANL>@ AND B<Z AND Ki<18@@ THEN 77@

183@ IF LIMIT=4 OR V>:B#*4@ AND RND(3Z)<Z THEN L1=L1
+HikKl=K1-V: AF="] will see you":60TO0 1050

1242 GOTO174@

1858 CLS:PRINT A¥

1840 FRINT:PROCBETSCORE

1278 PRINT' ' ""Press any key to continue":A$=GET$

188@ VDU Z2&6:CLS

187@ FROCH

1100 FROCDISFLAY

111@ PRINT""My cards are:=":PRINT’:PROCA

117@ vou 28,0,31,39,12

1138 PROCDISPLAY

1148 PRINT

1150 PROCEVALUATE: SCORE(1)=B:P5{1)=KK

1160 FROCE

1178 PROCEVALUATE: SCORE (2)=B:P5({2)=KK

TMEBETrL1=L14+BET: K1=K1

119@ IF SCORE(1)=SCORE(2) THEN 144@
1208 IF SCORE(1)>SCORE (2} AND SCORE(2)<>3 THEN 1B

121@ IF SCORE(1)<SCORE{2}) THEN 171@
1220 IF Zis="N" THEN 1330

123@ IF SCORE (2)>SCORE{1) THEM 171@
124@ IF SCORE (1)>@ THEN 1880

1258 YY=5

1260 PROCE: PROCASCENDING: W1$=5% (YY) : W1=VAL (LEFT$(
Wi$,2))

1270 PROCA: PROCASCENDING: W2$=5% (YY) : W2=VAL (LEFT$(
W2%,2))

1282 IF Wi=W2 THEN YY=YY-1:G0TD 12&8

129@ IF WzZ=1 THEN 1888

1308 IF Wi=1 THEN 1910

131@ IF Wi<W2 THEMN 171@

13280 GOTO 1880

1338 PROCA

1340 SCORE (3) =0

135@ PROCSUIT

1360 PROCSTRAIGHT

137@ FPROCROYAL

138@ SCDORE(1)=SCORE (1)+SCORE (3)

1398 SCORE (3)=80

1498 FPROCE

141@ PROCSUIT

142@ PROCSTRAIGHT

143@ PROCROYAL

144@ SCORE (2)=SCORE (2)+SCORE(3)

145@ GOTO 123@

14468 IF PE5(1)>2 OR PS(2)>2 THEN 1458

1470 FF#=H$(1)

148@ IF VAL(LEFT#(FF#,2))=1 THEN 1918

14%@ FROCA

158@ PROCEVALUATE

151@ IF VAL(LEFT#{(H$(1),2})=1 THEN 1880

1528 IF VALILEFTH(H$(1),2))<VAL(LEFT#(FF#%$,2)) THE
M 1718

1530 IF VALILEFT#(H%(1) ,2))=VAL(LEFT#(FF$,2)) THE
N 1558

1540 IF VAL(LEFT®(H$(1),2}) »VALI{LEFT${FF$,2)) THE
N 1880

155@ YY¥Y=5

156@ PROCASCENDING:W1$=S$(YY):W1=VAL (LEFT$ (W1%,2)
¥

1578 FROCE: °ROCASCENDING: W2$=5S# (YY) : W2=VAL (LEFT# (
wW2%,2))

1388 PROCA '

159@ IF Wi=HW2 THEN YY=YY-1:GODTD 15&@

168@ IF Wi=1 THEN 1BBE@

1561@ IF W2=1 THEN 17i@

1420 IF W1=2 OR W2=2Z THEN W1=W2:G0TD 159@

14630 IF VAL (LEFT$ (W1%,2)) <VAL (LEFT# (W2%,2) ). THEN
1710

118@ IF SCORE(1)=0 AND SCORE (2)=@ AND Z1$="N" THE ¥

1648 GOTO 1880
1658 IF PS(1)>PS{2) AND SCORE(1)=SCORE{2) THEMN 1%

1468 IF PS(2)>PS(1) AND SCORE(1)=SCORE(2) THEN 18
147@ FOR N=1 TO 2:5T¢N’=G:SE(N]=GIPT(N}=B=C‘B""?.:B

1488 PROCB

- 169@ TT=1

178080 PROCEVALUATE

1718 FOR N=1 TD S

1728 IF PPIN}>@ THEN ST(TT)=PP(N):PT(TT)=VAL (LEFT
FISEN) 2V ) TT=TT+1

1728 NEXT

174@ FPROCA

1758 TT=1

174608 PROCEVALUATE

1778 FOR N=1 TO 5

1780 IF PP(N)>@ THEN ST(TT)=PF(N)1CC(TT)=VAL (LEFT
F(SE(N) ,2) ) TT=TT+1 ’

1798 NEXT

180@ IF ST(1)>55(1) AND SS(2)=0 THEN 1718

181@ IF ST(2)=0 THEN 1880

1820 IF ST(1)=88(1) AND ST{(2)=SS5(2) THEN 1830
1830 IF PT(i)>CC(1) AND PT(2)=0 THEN 171@

184@ IF PP(1)>CC{1} AND PP(2)>CC(2) THEN 1910

185@ IF PT(2)=@ THEM 1880

186@ IF CC(1)>PT(1) AND CC(2)>PT(2) THEM 1BEB@

187@ IF PT(1):>CC(2) AND PT(2)>CC (1) THEN 1912

1880 SOUND 1,-6,30,1@:V$="C";PRINT "I win":PRINT"
‘“FPRESS ANY KEY TO CONTINUE":A$=GET$

187@ vDU7

1900 Ki1=K1+L1:VDU 24:CLS: PROCSCORE: PROCINITIALIZE
:GOTO 37@ £

191@ SOUND 1,-5,85,10:VE="P":PRINT ‘' "You win":PRIN
T""“PRESS ANY KEY TO CONTINUE": A$=GET$

1928 VvDU7

193@ J1=Jd1+L1:VDU 24:CLS: PROCSCORE: PROCINITIALIZE
:GOTOS70

1740 BET=INT ( (B*2)+#RND (28} }

1950 K1=K1—(BET+V):1L1=L1+BET+V

1958 PRINT "I have raised you by

1270 PROCBETSCORE

1788 FRINT ""These are your options:-"

1990 PRINT""1) Fold":PRINT"2) See Me":PRINT"3) Ra
ise Me"

Z@@@ FRINT ""Type in your option®

2818 AS=GET#:R=VALA%

2020 IF R<1 DR R>3 THEN 2010

2838 ON R GOTO 2040,2050, 20990

2040 Ki=K1+L1:V$="C":CLS:PROCSCORE: PROCINITIALIZE
s6OTO 37@

2058 A¥="You have seen me"

2050 L1=L1+BET:J1=J1-BET

2070 IF J1<@ AND LOAN=B8 THEN FROCLOAN

2080 G0TO 1850

2090 CLS5:1FROCPETSCORE

2108 FRINT "By how much do you wish to raise me"
2118 INFPUT W

2120 IF V<=8 OR V¥>999 THEN 21i@

2130 L1=L1+Y+BET:J1=J1-{(V+BET}

2140 IF J1<@ AND LOAM=@ THEN PROCLOAN

2150 GOTO 940

2160 DEFPROCBETSCORE

2170 FRINT " "Your Score =""jJ1

Z218@ PRINT"My Score = "sK1

2170 FPRINT"Pot =t Wal 1

2208 ENDFROC

221@ DEFFROCSUIT

22280 sSUIT=8

2270 FOR N=1 TD 4

22408 IF RIGHT#(5#(1) ,2)=RIGHT#{S¢(N+1},2) THEN SU
IT=8UIT+1

225@ NEXT

2260 IF SUIT>1 THEN SCORE (3)=SCORE (3} +(SUIT#.1)
2278 IF SUIT=4 THEN SCORE (3)=SCORE (3}+2.5

2280 ENDFROC '

2298 DEFPROCSTRAIBHT

2300 PROCASCENDING

2310 Z=08

2320 FOR N=1 TOD 4

2330 IF VAL (LEFT$(5%(1) ,2) )=(VAL (LEFT$(S${N+1) ,2)
=N} THEN Z=7+1

234@ NEXT

2I50FROCNDISE

2TL@ IF Z=3 AND VAL (LEFT#(S£(1),2)1=2 AND VAL (LEF
T#(S$(5),2))=1 THEN Z=4

2378 IF Z>1 THEN SCORE (3)=SCORE(3)+(Z#.1)

238@ IF I=4 THEMN SCORE (3)=SCORE (3)+2.25

2398 ENDPROC

“epBET
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Software: Poker simulation

2400
2410
2420
2438
2442
2458
2450

2472
2480
2490
2568
2510

DEFFROCROYAL

=R

FPROCASCENDING

FOR N=1 TO 5

Z=Z+VAL (LEFT# (5% (N) ,2))

NEXT

IF Z=47 AND VAL (LEFT#(S#(4),2))=13 THEN SCOR

E{3)=8SCORE (3) +2.25

ENDFROC

DEFPH!DCLDAN

CLS

PRINT"'Ynur score has dropped hElCIH zero"
PRINT ""You may have a loan of '18D8 provided

FOR J=1 TD 5
FOR N=1 TD 4
M=VAL (LEFT$ (S$ (N} ,2) ) s MM=VAL (LEF T# (5% (N+1) ,2

IF M=1 THEN GOSUB 32&@:GOTO 3248

IF M=2 AND Z1$="Y" AND MM<>1 THEN GOSUP 3248
3240

IF M>MM THEN GOSUB 3260

NEXT N,J

ENDPROC

IF MM=1 THEN RETURN

IF MM=2 AND Z1$="Y" THEN RETLRN
L$=SE(N+1): B8 (N+1)=5%(N) 1 5% (N) =L $

that you are able to pay it back in ten games w 2298 RETURN
ithout still being in debt™ =3I@@ DEFPROCDEUCE
2520 FRINT "Do you wmant the loan (Y/N)*® III0 D=0
2350 FROCNOISE 3328 CC=1
2540 IF I2#="¥" OR I2%="N" THEN 2550 3330 FOR I=1 TOD 5
2558 IF IZ2%#="N" THEM END 3340 IF I=N THEN 3370
2560 LOAN=1:J1=J1+1000 3350 IF VAL (LEFT#(S$(Z),2))=2 THEN CC=CC+1:G0TD 3
2578 CLS 37a
2580 ENDFRODC II&B IF PPIZ) >0 THEN PP{Z)=PF(I)+1
259@ DEFFPROCDECIDE 337@ NEXT
Z2&6@@ PRINT “Ten games have now elapsed and your s 3380 FOR K=1 TO S:0=0+PP (K} :NEXT
core minus the loan is ";Ji1-100@; 339@ IF D>@ THEN 3448
2418 IF J1-100@<@ THEN PRINT"so unfortunately you 348@ PROCASCENDING
r game is over":END 3418 KK=3
2428 PRINT ".Congratulations are in order®™ T42@ IF VAL (LEFT$(S$(KK) ,2))=2 THEN KK=KK-1:GOTD
263ZA 724="":| 0OAN=A: J1=J1-1008 3420
264@ PRINT' ' ““PRESS ANY KEY TO CONTINUE™: AS=GETS$ 3438 PP {KK)=PF(KK)+CC
2658 ENDPRDC 3448 ENDPRDC
Z&46@ DEFFRDCCOMLODAN ; 345@ DEFPROCCHANGE
2&67@ PRINT "I have taken a loan of “100@ to clear 4560 NN=MNN+1
my debt.If in 1@ games ] cannot pay this back wi 3473 C+(E)=B¥ (NN}
thout going into debt again then you have won" 3480 ENDPROC
Z4BD K1=K1+1D009 T49@ DEFPROCDISFLAY
2698 PRINT " :ENDPROC 3500 FOR A=1 TO 9
2708 DEFFROCCOMDECIDE I51@ FOR B=1 TO 35 STEF 7
2718 IF E1-1008<@ THEMN PRINT "I am still in debt 3520 PRINT TAB(B,A};STRINGS (5,CHR$228)
after 1@ goes.Therefore you have won":END 3530 NEXT B,A
2728 Ei1=K1-10208 3540 RESTORE 3828
2738 LOAN1=0 I550 FOR A=1 TO 13
Z274@ ENDFROC 3560 READ AAS (A)
2758 DEFPROCA 3570 NEXT
2760 FOR N=1 TO S:5%(N)=C#%(N):NEXT 3988 6=1
2778 ENDPRODC 3598 COLOUR @:COLOUR 129
Z78@ DEFPROCE 3600 FOR A=@ TO 35 STEP 7
2798 FOR N=1 TO S:5#(N)=P#$(N):NEXT 3410 B=VAL (LEFT#(S%{B),2))
280 ENDFRODC 34620 DE=RIGHT#(5% (G} ,2)
2810 DEFPROCCHANGECDOM 3430 IF D$="BS"THEN E$=CHR$224
2820 PROCA 3640 IF D¥="D5" THEN E#$=CHR¥$Z2Z5
Z?83@ PROCEVALUATE 3658 IF D$="TS" THEN E#$=CHR%22&
284@ IF B=0 THEN PROCASCENDING:BSO0TO 30980 3448 IF D$="ES" THEN ES$=CHR$227
2850 IF B=4 AND Z1$="Y" THEN PRDCASCENDING:GOTO 3 3478 IF B»1@ THEN 3748
079 Z68@ FOR S=1 TO LEN AA$(B) STEP 2
2850 W=1 & 3690 Z=VAL (MID#(RA%$(B),S5,1)):ZI=VAL (MID$(AAS$(R) ,S
ZB7@ REFEAT +1,13}
28B@ IF PP(W)=5 THEN W=4:G0TO TBE@ 3708 PRINT TAB{(A+IZI I)jES
2890 IF PP(W}>@ THEN H=W:W=4:G0TO 2Z91@ 3718 NEXT S
2900 W=W+1 3728 IF B=12 THEN PRINT TAB(A+1,1);"1@";TAB(A+4,9
2918 UNTIL W=& Jg"i@d":1GOTD 3700
2920 F=FF(H) 373@ IF B=1 THEN PRINT TAB(A+1,1)§"A"; TAB{A+5,%)g
2938 IF H>=5 THEN 2970 "A"=:30T0 3780
2940 FOR G=H+1 TO S 3I74@ PRINT TAB(A+1,1):B;TAB(A+S,9);B
2950 IF VAL (LEFT$(C$(H} ,2))=VAL (LEFT#(C$(6),2)) T 3758 GOTD 3780
HEN F=F+1 376@ PRINT TAB(A+1,5)3AAS(B)
2968 NEXT 377@ PRINT TAB(A+1,1);E$; TAB(A+S,7)3ES
2978 HH=5—F 788 G=G+1:11IF G=b& T!EN A=35:60TO0 3790
2988 IF HH>3 THEN H-h3 377@ MNEXT A
299@ E=H:EE=HH I8@@ vDu 28
ZA0D REFEAT 3818 ENDFROC
@10 E=E+1 3820 DATA 53,2383,235383,22248284,22245382684,2224
P28 IF E»S THEN E=1 52548284
@30 IF VAL (LEFT$(C$(E},2))=2 AND Zi1#="Y" THEN 3@ 3830 DATA 2224%52547382B84,2224335254738284,2224424
12 A4S5342648204 ,22243342446264738284
3048 IF VAL (LEFTS{C$(H),2))=VAL (LEFT$(C$(E),2)) T 3848 DATA JACK,QUEEN,KING
HEN ZI@10 858 DEFFROCCOMFOLD
3058 FROCCHANGE 3868 Ji=Ji+L1
INLEA HH=HH-1 3878 ENDFROC
3@7@ UNTIL HH=@ 3880 DEFFROCFDLD
@88 ENDPROC 3890 Ki=Ki+L1
TE9@ T=RND({3) 3908 ENDFROC
31@@ IF T=1 THEM 3D90 I918 DEFFROCREMOVE
T11@ PROCA 920 SOUND 1,-4,53,3
3120 FOR N=1 TO T I93@ X=1:I=9
3138 NN=NN+1 3748 REFEAT
F14@ C+(N)=B%¥ (NN} I95@ PRINT TAB((AX=7)-6,X)g" »
150 NEXT 39468 PRINT TAB((AZ=T)-&,Z2)3" "
1460 EE=T:GOTOD 3“8! 3I97@ K=X+l:I=7-1
2170 DEFPROCASCENDING 378@ UNTIL X=&

o L
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BBC POKER

e ————— e e —

3998 ENDFROC

4880 DEFFROCCHODSENEW

4018 NN=NN+1

4020 P$ (AX)=BF {NN)

4030 ENDFROC

4@4@ DEFPROCSCORE

4858 IF K1<@ AND LOAN1=8 THEN PROCCOMLOAN:LOANL1=1

ARSE IF Zi#="Y" THEN PRINT TAB(7);"WILD POKER"

4@7@ PRINT ““¥YOUR SCORE ="";J1

4080 PRINT ""COMPUTER SCORE =""j;K1i

409@ IF LDAN>E THEN PRINT® "“You have "j;1@8-LOAN; ™

games left to clear your loan"

41@@ PRINT" """ PRESS ANY KEY TOD CONTINUE":A$=

BET#

411@ PROCNDISE:CLS

4120 IF Z2%="Y" THEN LOAN=LOAN+1

4130 IF LOAN1>@ THEN LOAN1=LDANL1+1

4148 IF LOAN>1@ THEM PRINT ' " :PROCDECIDE

4150 IF LOAN1>18 THEN PROCCOMDECIDE

4140 ENDFROC

417@ DEFPROCINSTRUCTIONS

4180 CLS

41%9@ FOR N=1 TO 2Z:PRINT TAB(9);CHR$(129);CHR$(141

)5 *INSTRUCTIONS™ 1 NEXT

4200 FPRINT ' 'CHR$131; "USERS SHOULD KNOW HOW TO PLA

¥ PDKER."

421@ PRINT CHR$131;"

nEllh

4220 PRINT® ""The program will play either wild or
ordinary poker.In wild poker,2°'s count as any

card, but runs and flushes are not allowed."

4230 PRINT®® ‘"Both the computer and the player st

art off with "100@ ,but should either score drop

THIS IS°'NOT A TEACHING GUI

aed pr:nri.ded they can be paid back in ten games ti
me.

42580 PRINT® 'TAB(4)3CHR#(135) 3 "PRESS ANY KEY TO CO
NTINUE" : A$=GET#$:CLS

4258 vDU7

42460 PRINT"This is the winning order of hands :-—-"
4278 PRINT "'TAB{S)"1} Royal flush (A,K,Q,J,18 of
same” ‘TAB(8) "suit).”

4280 PRINTTAB(S5)"2) Btraight flush = run of 5 in
"*TAB(B) "same suit."”

4290 PRINTTAB(S)"3) Four cards of same value."®
4300 PRINTTAB(S5)"4) Full House - one pair and thr
ea" 'TAB(B) "of the same suit."

4318 PRINTTAB(S)"S) Flush - Five cards of
AB{B)"suit."

4320 PRINTTAB(S) "&)
‘TAB(B) "any suit.”
4338 PRINTTAB(S)"7)
43408 PRINTTAB(S]}"B) Two Pl!l’l-

4350 PRINTTAB(S)“F) One pair.”

4340 PRINTTAB(4)"1@) Ace high downwards."

4370 PRINT‘TAB(12)CHR#130; "Bood luck'"

4383 PRINT " "TAB(S)jCHR#$(135); "PRESS ANY KEY TD C
DMNTINUE"

4390 A$=BET$:CLS

44208 VDU7

441@ ENDFPROC

4420 DEFPROCINITIALIZE

4430 #FX 15,1

4440 LI-BII..IHIT-B

4458 G=1

44568 RESTORE 4530

4472 FOR X=1 TO 4

4488 READ A%

449@ FOR N=1 TO 13

4500 PB$(B)=STR${(N)+" OF "+A$

4510 G=B+1

4528 NEXT N.X

453@ DATA i-EﬁRTE DIAMONDS , SPADES , CLUEBS

454@ FOR N=1 TO 3!

455@ I1=RND(52): I2=RND(52) : IZ=RND{(5Z)

45560 H$=DP$(I3)

4570 B$(I3)=B$(I1)

4580 BF¥{(I1)=B%([2)

457@ B$(IZ)=H%

4508 NEXT

4613 NN=1

4520 J=1

4538 REPEAT

8540 P#(J)=B% (NN) : NN=NN+1

#55@ C#(J)=B% (NN) : NN=NN+1

R&68 J=J+1

4678 UNTIL NN=11

4680 Li=Li+&@:J1=J1-3@:K1=K1-38

#65@ ENDPRODC

same"” " T
Straight - run of 5 cards of"

Three :irdi of same value."

below zere, then loans of a further 1000 are allow g

47@@ DEFPROCEVALUATE

4718 H$=""

472@ FOR N=1 TO S5:PP(N)=B:NEXT

473@ FOR N=1 TO 5

IF N=1 THEN 4800

IF VAL (LEFT#(S#$(N),2))=2 AND Z1$="Y" THEN 48

4768 FOR VW=1 TO N-1

IF VAL (LEFT$(S5$(VV) 2} )=VAL (LEFT#{S#¥(N),2))
THEN PF({N)=10

478@ NEXT

4798 IF PP(N)=10 THEN PP (N})=0:G0TD 48780

4800 X=N+1

4818 REPEAT

4828 IF N=5 THEN X=&:GOTO 4B&2

48308 IF Zi#="¥Y" AND VAL (LEFT#(5%(X),2))=2 THEN 4B

]

4840 IF VAL (LEFT# (S$(N) ,2))=VALILEFTH(S$(X),2)) T
HEN PP (N)=FP (N)+1

4850 X=X+1 ¥

4860 UNTIL X=b6

4878 NEXT N

4880 B=0

469@ FOR N=1 TO 5

490@ IF Z1$="Y" AND VAL (LEFT$(S%(N),2))=2 THEN PR
DCDEUCE

491@ NEXT

4920 KK=1

4938 FOR N=1 TO 5:B=B+FF (N}

49408 IF FP (N} >@THEN- H$ (KK)=5% (M) s KK=KK+1

49508 NEXT

4948 ENDPROC

4978 DEFPROCWE IGHTING

4980 CC=P:Q2=0

499@ IF B>3 THEN B=3

=000 IF B=P THEN B=2

5018 R1=VAL(LEFTS{(HF(1} ,2})

S020 ON B BOTO S03@ smﬂa,:ian

S@3@ IF Ri=1 THEN S0&@

S84@ IF Bl=1 THEN S@&@

S@SA CC=CC+{f=(F1# (26— (@121} ))

58450 CC=CC+e+d

5@7@ GOTD S18@

S@8@ IF KK=2 THEN 5128

@98 IF @1=1 THEN 511i@

5108 CC=CC+{d-(di#{13-Q1))}

S11@ BOTD S18@

9120 IF 21=1 THENS14@

S13@ CC=CC+(e—{el®(13-Q1})}

5148 QZ=VAL (LEFT$(H¥(2),2)}

51SA IF @2=1 THEN S17@

5168 CC=CC+{e—{(el#{13-QG2))}

5178 CC=CC+d

S518@ P=3.44-CC

5198 IF B<1 THEN B=1

2208 IF Z1#="N" THEN 5248

S21@ FDR X=1 TO S

5228 IF VAL (LEFTS(C#$(X),2))=2 THEN B=B+1

5238 NEXT

5248 ENDPROC

5250 REFORT:PRINT"
5268 *FX11,15
5278 END

S28@ DEFPROCNOISE
5298 FORI=1TO2:S0UNDL,-18,58,1:S0UND1,—1@,55,1:NE
XTI

5308 ENDPROC

5310 DEFPROCHMUSIC

5320 LOCALI,B,C,T

5338 ENVELDPEl a ,1,0,0,8,8,8,121,-18,-5,-2,78,0
5340 RESTEIRE&M-R

5350 FORI=1TO29

5340 A$=INKEY#(@):IF ( A#="Y" DR A®$="N" ) THEN EN
DPROC :
537@ READ B,C

538@ IF I/6 = INT(I/&) THEN FOR T=1 TO RND(S):S0U
ND1,1,B,1:50UND2,1,B+1,1:50UND3,1,B—1,1:50UN0D1,0,0
,a:suuun z2,0,8 n:suunmx.a e, @INEXT T

535@ SOUND1,1,B,C:SOUNDZ,1,B+1,C:S0UNDS,1,B-1,C
S540@ NEXT

S41@ TIME=@

5420 REFPEAT A$=INKEY#(@): UNTIL { TIME >3@@ OR Af
="Y" OR A$="N" )

5430 ENDFROC

5448 DATA @,4,48,2.408,7,60,7,48,7,77,8

5458 DATA ?7.4 82,2,77,7,49,7,49,7,69,8

5440 DATA £9,3,61,3,408,3,48,3,54,3,48,3,56,3,70,3
.,88,7,80,9

5470 DATR 7@8,3,61,6

S4B@ DATA 77,3,61,3,77,3,88,3,108,12

at line “j;ERL
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The Perfect Partnership

The features of this superb desk include

* Effective and economical space saving design
* Attractive Teak effect finish

* Ample desk top space to house the latest
Home Computers

* Rear cut-outs for connecting cables and leads
* Raised section to accommodate portable T.V. ;
* Large shelf and drawer for storage : ‘ e
* Stability " '
* Durability

* Practical, beautifully made and truly functional

* Delivered flat-packed with full instructions for
easy assembly

* Specifications:
Overall: 34'%" H, 38%" W, 18%" D.
Platform: 6“ H, 182" W, 9" D.

* Excellent value
oy £39.95 ..sv

————— e

POST THIS COUPON TO:

| 14 SANDPIT PLACE, LONDON SE7 8HE I
Please send me .............. I Grenville Computer Desks at £39.95 4+ £10 P&P. | enclose

I a CHEQUE/POSTAL ORDER for £........c.oioeviiiniininiins payable to DISCOUNT Computer Supplies. I

I Name: soasssisimmaeisams e S S S DS SR R s FTia : I

I B R ot T U A e T U o R S - |

I L o e D e S T T G e M T l
Overseas —check for carriage Please allow 28 days for delivery

S e ——————




ORIC AND SINCLAIR COMPUTERS

Oric 1 computer 48K £143 [£141
Oric colgur printer £ Cr2d

Sinclair Spect
£143. Specir

Fu
&

116K €

Spectrum
sound  syr
joystick p
sized F
wilh proper
Spectrum
cables.-
RA5232 £3¢
tree rolls o
printer alone £
rolls £13 (£16) £2
£X81 compu
game lapes £5
ram packs £31 (£E28) £30

COMMODORE COMPUTERS

Commaodore 64 £204 (£184) £204, Vi
20 E104 (EBT) £1°7. Convertor to allow
most ordinary mong cassetle
racorders (o be used with the Vic 20
and Commaodore 54:- built £8.78 (£8)
£11, kit E£747 (E7} £2. Bargain
package - cassette convartor <+
compatible cassette recorder £37 (£38)

£44. Commodore cassette recorder
£43 (£44) £50. Centronics printer inter-
faces:- for Vic 30 £42 [£41) £4B, for
Commodare 64 E45 [£44) £50. 1541
Dige drive E233 (£209) £234. 1525
Printer £235 (£220) £245, 1526 Primter
£350 [£330) £360

ACORN COMPUTERS

Electron £203 (£209) £220. BBC Model
B £424 [£388) £408. Kenda double
densily disk interface system for beeb
£139 (£125) £135. We stock the whole
range of Cumana disc drives for the
beeb e g, 100K single £230 [£220) £240,
Double 2 x 400K £625 (£560) £580

PRINTERS

Epson RXBO £326 (£309) £340 Epson
RXBOF/T £346 (£316) £346. Shinwa CT1
CPBO £293 (£271) £312. Epson FX80
EAAD (£4B0) £4238. Epsan M 100/3 £494
(E4B5) £495. Seikosha GP100A £234
[£215) £254  Oki Microline B0 £223
[£207) £248. Oki Microline 4 £831. The
Ultra 21 combined daisy wheel and
slectric fypewriter £438 [£415) £445.
The brotheér EP2Z2 cambined matrix
printer and electric typewriter £173
(£166) £186. Juki 6100 proportional
daisy wheel printer £423 [(£404) £434
MCP40 colour printer £134 (£123)
£140. Star STHA0 thermal printer £185
(E159) £169 Interfaces ta runthe abave
printers from Commadars machines:
Vig 20 £42 (£41) £48, Commadore 64
£45 [£44) £50. We can supply inter-
faces to run the above printars from
Sharp computers £58 (£52] £55

SWANLEY ELECTRONICS

Dept CT, 32 Goldsel Road, Swanley, Kent BR18 BEZ, England.
TEL: Swanlay (0322) 64851

Nothing extra to pay. All prices are inclusive. UK prices are
shown first and include post and VAT. The second price in
brackets is for export customers in Europe and includes
insured air mail postage. The third price is for export
customers outside Europe (include Australia etc) and
includes insured airmail postage. Official orders welcome,

COMPUTER ROBOTICS
TRAINING

FULL TIME COLLEGE COURSE

SUITABLE FOR APPLICANTS WHO WISH TO
ENTER COMPUTER SERVICE OR RELATED
INDUSTRIES — HIGH PERCENTAGE OF
FRACTICAL COURSE WORK

15 MONTHS
B TEC Certificate in Computing Technology

9 MONTHS
B TEC Higher Certiticate in Computing Technology

Subjects:  Foundation Electronics, Digital
Technigues, Microelectronics, Microprocessors,
Microcomputer Based Systems, Industrial
Hobotics. Machine Code & High Level Pro-
gramming.
Shortened courses can be arranged for applicants
with previous knowledge.

Courses commence Jan, April and Sept (Higher
Cert Sept only). Prospectus from:

LONDON ELECTRONICS COLLEGE (Dept c5/6)
20 Penywern Road,
Earls Court, London SW5 9SU.
Tel: 01-373 8721
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Review: SCOPE graphics language

Henry Budgett

RS

SCOPE GRAPHIC
LANGUAGE

Wouldn'’t it be nice to be able to get the speed of
machine code without the programming
headaches? This new language for the Spectrum
offers a simple implementation of arcade-type

graphics.

ew languages seem to arrive

on the micro scene with

almost as predictable a fre-
quency as new computers. Many of
these so-called 'new’ discoveries are
really just microcomputer implemen-
tations of existing mainfrome and
mini languages that have been
around for years. All the fuss over
FORTH fades slightly when you
realise that it has been around since
1970 and was originally written on
an IBM 1130! However, some of the
more recent offerings do provide
facilities previously unavailable on
the mainstream languages such as
BASIC and Pascal.

One such product is SCOPE, the
acronym standing for Simple Com-
pilation of Plain English, and its
prime area of application is the pro-
gramming of games and simple
graphics displays. SCOPE doesn't
replace BASIC but is co-resident
both during development and ex-
ecution so programs can be in both
lenguages, taking advantage of their
respective strengths,

In launching the product the
publishers of SCOPE, ISP Marketing
of Godalming, have been at con-
siderable pains to peint out that it is
not just another menu-driven games
creator. You really do have to
design and program all the results
yoursell and these can be quite
impressive, despite the limitations of
just 31 commands.

OVERVIEW

SCOPE is claimed to be a "com-
piled, multitask language” and
"easier to understand than BASIC
yet writes in machine code”! Behind
this lurks the basis of what SCOPE is
really all about. The problems con-
nected with writing fast graphics in
BASIC are generally well-known: just
try writing & game like 'Defender’ in
ZX EASIg and see how fast it goes if
you aren’t convinced! Equally well
appreciated is the fact that machine
code programming is something best
tackled by those who gain a degree
of masochistic pleasure from sapping
their brains. Mere mortals like to
hang onto their sanity,

38

What SCOPE sets out to provide
is a fast and easy way to create
machine code graphics without the
programmer dactually realising what
is happening. To this end all the pro-
gramming is done with a small set of
commands that look and sound like
BASIC we are all familiar with
However, what you are actually
doing when you write a SCOPE pro-
gram is to create links to ready-
written routines within the SCOPE
language. Anyone even remotely
familiar with assembly language pro-
gramming will spot the similarities
straight away.

Because all these routines are in
machine code they run many times
faster than their equivalents in
BASIC, a speed increase which has
to be seen to be appreciated. Unfor-
tunately the claims made for SCOPE
in its promotiondl literature are now
locking slightly ragged. If you really
were producing machine code
directly from your SCOPE source
program ‘?u shouldn't need to have
the SCOPE language there at dll
when you RUN the "compiled’ ver-
sion. [ haven't beea able to fully track
down the inner workings of the
language but it would appear that it
actually consists of a suite of mac-
ros, machine code procedures in
effect, which are linked together by
the ‘compiler as it interprets the
source code.

Regardless of how it actually
works intemally, it does genuinely do
the job, rather too well in some ways!
Whether it is “easier to understand
than BASIC" is a matter for the user
to decide. I found programs some-
what tedious to construct the
obligatory punctuation is easy to
miss, especially with the ZX Spec-
trum's keyboard. What can also Ee a
problem is the fact that the SCOPE
syntax checker doesn't prevent out-
of-range commands. While these
cause minor frustration in BASIC they
are fatal in the machine code
environment of SCOPE.

GETTING STARTED

Getting SCOPE into the ZX Spec-
trum is no problem at all: the nomal

"LOAD" sequence works just fine. A
shortt loader program boots the main
machine code program into memory.
What happens when loading is com-
IIj'll'lEte is, at first, somewhat surprising.

e manual says that the screeen
and low memory will be cleared
ready for you to start. What actually
happens is that the screen goes
black and then retums to the initial
tum-on display. With muffled cursing
you do it again, assuming that the
cat ate the power lead or your cen-
tral heating is playing games with
you.

Needless to say, the same thing
happens again. Well, I fell for it and
there's no reason to suppose that
others won'tl Of course, when you sit
and think about it, you would expect
it to do a warm reset but quite why

_they don't tell you is beyond me.

BACK TO BASICS

All SCOPE programs have to be writ-
ten in BASIC. Well, every line of
SCOPE has to start with « line num-
ber and the BASIC command REM.
This, of course, is done so that the
Spectrum's interpreter doesn't try to
disentangle SCOPE statements as
BASIC. What comes after the REM is
checked by the SCOPE interpreter
for syntax so it is not practical to
build SCOPE source code into
BASIC programs and ‘compile’ the
lot. One of the most tiresome things
about writing a SCOPE program is
the fact that you have to e line
numbers and the keyword REM for
gach line — an auto numbering/
REM facility would be much
appreciated,

The first command in any SCOPE
program must be Org; which defies
the area of memory where the
SCOPE program will reside in ‘com-
piled form and the area where
routines will be stored. Typically
these are 40000 and 50000 respec-
tively, although they can be shuffled
around at will The figures above
allow you 16K for source code with
10K reserved for 'compiled’ SCOPE
program oand another 10K for any
SCOPE routines. ;

Because of its low-level nature
SCOPE requires that anything you
want to refer to as a variable must be
given g name. There are two var-
able types: sight-bit integers called
Vars and 16-bit integers called Bvars.
You can have up tc 52 of each, the
letters a to z and A to Z being used to
name them. Labels within a program
also use these letters but while a
Bvar and Var may both have the
name A and be different, labels can
only be used once. This restricted
naming facility has to be used
carefully or the program rapidly
becomes unreadable. | found that
one easy solution was to use the little
letters for the Vars and the BIG letters
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for the Bvars. With both of these
working from A towards Z you can
use the little letters from z towards a
for normal labels and capital .atters
from Z to A to label routines.

STRUCTURES

There are no luxuries provided in the
SCOPE instruction set. Impassioned
devotees of structured programming
are going to have to grit their teeth
and remember how to wiite real pro-
grams all over again! Subroutines
can be created and labelled uni-
quely and there are two conditional
commands as well as an uncon-
ditional Jump.

Routines are delimited by the
commands Routine; and End; and
the code produced as a result is
stored in a separate area of memory
set aside by the Org; statement. The
first real statement within any routine
should be a Label; so that the routine
can be called from within the main
program: jumps to a routine label are
not prevented by SCOPE but disas-
ters will occur if you try it.

The simplest conditional state-
ment is Lim: which allows a max-
imum value to be set lor a Bvarn
When the Bvar reaches this value the
I:-rogrqms jumps to the specilied
abel rather than continuing in the
nomal way. This test can be put
anywhere within a loop and effec-
tively acts either as a FOR. . .NEXT or
a DO. JUNTIL depending on
whether the test is made before or
after the Bvar changes value.

As much more complex testing is
.kely to be needed a second con-
ditional statement called Test; is pro-
vided. This tests a Var against a
number and then branches to the
defined label depending on the test

parameter which has been defined.
It is possible to check for the two
values being ‘equal, ‘net equadl,
"less than' and 'greater than or equal
to' each other and the branch may
be either a Jump; or a Call..

The Test; structure can be regar-
ded as approximating to most of the
possible combinations of IF. . .THEN
GOTO or IF. . .THEN GOSUB. Quite
why the designers of SCOEPE left out
tests for 'greater than without being
equal to' and 'less than or equal to'
I've no idea Finding ways around
these deficiencies is not exactly dif-
ficult, just a matter of remembering
which way round to put things in the
test sequence.

One thing that is likely to befall
you socner or later, and fom
experience I'd say sooner, is that
you'll create an infinite loop. Unlike
good old BASIC you connot Break
out of a running S('}'OPE program, it's
the power switch or nothing! A help-
ful hint here is to always stick a Get;
somewhere in your program. Make
the tested key something really
obscure like the copyright symbol
and you'll have an escape route dur-
ing development.

SCORING ON
SCREEN

Because SCOPE is generally going
to be used to produce graphics dis-
plays the screen handling facilities
really break down into two sections.
The mundane tasks of putting words
and numbers on the screen are
directly handled by the commands
Put, and Num;. The Put command
places text or graphics characters
on the screen at the defined row and
column position. The colour of the
text is govemed by the first

SCOPE

parameter in the command which
defines both the PAPER and INK
colours.

All the SCOPE commands which
affect the colour of the display use
a single number to control both
foreground and background colour.
The number is calculated by adding
the ink number to eight times the
paper number. If you want the result
to be BRIGHT add 64 to the result,
for FLASH add 128 and for both add
192. Clever and simple but in the
case of both Put and Num; the
colour number is fixed, it cannct be
a variable. Equally odd is the fact that
while the row and column position of
Put; can be variables those of Num;
cannot. Presumably the designers

reckoned that scores should never .

move around!

The Num; command is much the
same as Put; (except for the restric-
tions just mentioned) but it causes
the contents of a Bvar to be printed
on the screen. No equivalent com-
mand exists to place the contents of
a Var on the screen nor, apparently,
can you transfer the value of a Var to
a Bvar. Why, you may ask, did they
bother with Var at all? Well, the
answer must surely be speed. It takes
twice as long to process a two-byte
number as it does to process a one-
byte one so use Var for all your inter-
nal counters and loops and save Bvar
for results and scores.

Other faciliies provided by
SCOPE include Bdr;, which changes
the BORDER colour, Chg; which
clears the screen and changes the
PAPER and INK colours, Wipe; which
erases a specified number of lines
from the bottom of the screen and
Scr; which scrolls the screen upward.

SOUNDING OUT
GRAPHICS

As you would expect from a pro-
gramming language designed to
make games faster, SCOPE offers a
reasonable range of graphics
facilities. The Plot;, Draw;, and Atfi;
commeands are nearest equivalents
to their BASIC counterparts apart
from the syntax. To ensure that lines
crossing one another don't cause
problems the designers also
included Over, which acts exactly
the same as BASIC's OVER Unfor-
tunately they left out any form of
circle drawing function and because
you cannot get at BASIC's SIN and
COS functions very easily from
within SCOPE, this could prove a little
bit of a problem.

Probably the single most useful
g%z

hics facility provided within
PE is the Fscr; command. When
invoked this performs a pixel-step
scroll in the specified direction. The
numbers required relate to the cursor
key values so it's easy to remember
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which way they work. Because of the
speed it is possible to achieve o very
smooth diagenal scroll by following
each vertical axis scroll command by
the required horizontal movement.

It would have been very nice to
see some extra faciliies provided
by the language: a Fil, command
would have obvious uses and all the
user-defined irsa hics need to be set
up by a B lﬁ:rogmm belore
SCOPE can use them. Obviously
any co-resident language has to
compromise between facilities that
can be handled by the native BASIC
and those that would take up more
memory if they were included in the
new language.

SCOPE augments its graphic dis-
plays with the Sound; command.
Provided with two parameters, the
function creates sounds from two
octaves below Middle C to three
above. The duration of the sound
should be linked to the pitch or you
end up wondering if the noise is ever

going to stop! Although it is only.

intended to be used for laser bursts
and similar noises the speed of the
command allows some redlly quite
pleasing effects to be created,

assuming I?:'h-:m can  actually hear
them on ZX Spectrum's tiny
speaker.

FOLLOWING THE

BOOK

The Reviewer's prayer must surely be
“Oh Computer Maker, please let
there be a good manual written just
once in my career”. Unfortunately
the SCOPE Instrucion Manual
wasn't to be it [ think | had mine
about four years ago when I
reviewed the HP-85. It is qfrobctbly
fair to say that my manual was an
'early version. At least, | hope it was
for the sake of the future SCOPE
user. Quite apart from its content,
which I'll come to in a moment, the
presentation leaves a little to be
desired. [ actually had te bredk the
spine before I could fold the pages
flat in order to read them: the booklet
is covered in very tough plastic
which tends to spring it shut just as
you find the place you wanted.

Qut of 48 pages of text —
each is roughtly one-third the size of
a page of this magazine — 19 are
devoted to listing the language's
command set. nce you have
stumbled your way through this sec-
tion, if's actudlly not at all bad, but
you are then faced with the problem
of implementing the commands
part of a program. Apart from the
slender examples at the end of the
booklet which give the most cursory
explanation of their operation, you
are on your own. This total lack of
tutorial on the various structures and
how to create them is, to put it
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SCOPE

Table 1. Scope Instruction Set. Test Cmntpua;e;; ﬁirm With gge;;

Svstem C 3 constan umps or Calls

Nmtm Comment i d by specified label depending on
séopEn e the condition set. Possibilities

Ow Db aitenss LT
memory where the SCOPE sgisigni g
Ere sgtoredmwﬁ;nb = ompﬂe;ﬂl Var Define a Var and its initial

Exit End of the SCOPE program, ] value
retums control to BASIC w EILE ST

Structures: colour

Add Kddsal S Chg Clears screen and sets
s PAPER and INK colours

3 . Num Displays Bvar in specified

Bvar mDein'lelue s a Bvar and its initial colati ol Biven &

Call y Z position
Cala alﬁm;t:ne by its Léi“b'et‘ Ser Scrolls screen upwards by
;gll;l; B?SIE HpRGedie specified number of lines

Wipe Clears specified number of

De f::cm%\;?n constant from % lines frmnpehfaﬁam of screen

End End of Routine, equivalentto ~ Graphics:

ENDPHOE iﬁegﬁg}'ém sl Attr Reads the colour attributes of

Get Get the code value of the last the specified screen
key pressed co-ordinate

Halt Wait on current frame far Draw Draws a 111?9 from the last
specified number of frame curscr pesition 10 the new
SCONS relative position in the

Inc Add given constant to specﬁied colour )
specified Var Fser Fine scrolls the screen in

Jump Jurmp to label but NOT a pixel steps. Directions
routine. Equivalent to GOTO supported are Up, Down, Left
in BASIC and Riqht and their diagonal

Label Defines a label DOIlelantlrJns_

Lim Sets limit for Bar and the Over  Allows overprinting of
label to Jump to when it existing screen image without
equals that limit destroyingit

Minus  Subtract given constant from Plot Plots a point at given
specified Bvar co-ordinates in specified

Rnd Generate a random number . colour
within specified limits Sound:

Routine  Start of a Labelled SCOPE Sound Produces note of specified
routing pitch for specified pericd

bluntly, where the whole concept
starts to fall apart. If SCOPE really is
to be considered "easier to under-
stand then BASIC" (their words, not
mine) then the manual makes rather
too many assumptir as. If you've ever
written programs in assembler or
FORTH then SCOPE is not going to
be any problem, but the first-time
BASIC programmer is going to be
out of his depth.

Probably the most terrifying omis-
s1cm from this manual is any real
exp lanation of how to combine a

f)ﬂ&d SCOPE program with

ASIC. The glib explanation given
In the manual simply doesn't go into
the process in any depth. Remem-
ber, this is a product which writes
machine code programs and it is
supposed to be used by people who
don't want to leam machine code!

THE FINAL ACT

The concept of SCOPE is remark-
able: it certainly provides programs
which run at speeds no BASIC
routines ever could. Furthermore it
encourages the programmer to leamn
structured programming techniques
from first principles — real assembly
language programming will be a
simple step for a proficient SCOPE

coder. Whether all the claims made
for the language are really justified
I'm not sure: it'll take some hard talk-
ing to convince me that it really is a
compiler and the use of the word
‘multitask’ is definitely out of order.
The fact that SCOPE is a real
language means, in theory, that any
game which you might program in
BASIC will run faster if you write it in
SCOPE. Probably the best way for a
novice to tackle the process would
be to write it all in BASIC and then
re-write the slow bits in SCOPE.
Because SCOPE always has to be
resident you lose about 8K of the
memory space, but as the compiled
code is more efficient this is not
necessarily going to be a problem.
The real question is whether you
want to program in a halfway
language. With products like Pic-
turesque's Editor/Assembler readily
available, assembly language, while
not easy, is something that will offer
better results in the end than
SCOPE. For the first-time BASIC pro-
grammer who still regards machine
code as o total mystery SCOPE will
at least instill some of Kle basic con-
cepis needed for the next step. What
that first-time user doesn't get from
the product is the documentary sup-
port that he or she is likely to need.
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fcluded

GP-2500 PRICE

MEW GP-TBOA. 7 COLOUA PRINTER
This KZtest addinon b S&k05na range Qs yOu prim i seven coioees, 10 wde
carriage. irchon and Irachee beed. S0 CFS prod speed. dol addeessabe high-res
gragnecs. 4 hamimer ponhng mechanism, 10 GP1oor 13.3 CP1, special Quibe
prhing mode, Ceniromic paraliel agrface
GP-TO04 SPECHL INTRODUCTORY PRICE

B . VAT - E251.05

49 - VAT _ E401.35

fhal ger praces ase the lgwesiga the =
fem advertized dnd on sieck al bess than

—_— - [y

The: miast corit effeciive guality matna priers i be (aunched inis year OP410
and DPS 15 features 'nclude rcion and iractor leed and rol holders as siandad
100 CPS prnt speed Be-diechional logic seelong 9 = 9 matra giwes bue
desoenders 2 K bufer as standard hieres bil image plus block graphics. sub
ang super scogd, faec punbng, auly undethning, werhcad and hoegontal
Naulibon, 8 and figNE MArqins SE1. SKip Swel perionabon, back space s el
est

STAR GEMING 10 10" cifriage, B0 columns lmms.
SPECIAL PRICE .. 5

STAR DP515 15 ca'ni.o.!'lxcnlnmns

SPECIAL FRICE B9 + VAT = £320.85
ASZEE INTERFACE FOR ABDWE 50 - vAT - £57.50

SHARP MZ 700 SERIES
COLOUR COMPUTER

- S5 4 VAT = £274.85

i toamy
s hra i
iry! l.'IrlJl"",

—

Tre new Sharp MZ 700 has the Nexibibty B fun gengrams m BASIC, FORTRAN,

. MACHWNE CODE. PASCAL, ASSEMBLER and many niher languages. The G4K

MRMHY G300 advancsd programming, and e M 700 gves you actess e
wild choce ol softwane

£60 worth of software FREE — ten games

SPECIAL PRICE £199 + VAT = E228.85

ORDERING INFORMATION

oroers, please phone or whie 1o check shipping cost
OPENING HOURS: MON-FRI Sam-5

Lo s s S e
This micracompuier 15 based on TMSS900 16-bit microprocessor I includes
16K RAM, 16 colour high resalubon geaphic {192 2 256). The screen display &
32 chirachers, 24 ines TI-BASIC. Full-sue keyboard. Fou Software there are
houl 1000 programs. 10 choose rom There ate & jol of peripherats avisdabile,
e Ovse Oeves, Dsk Interiaca. Speech Syranesizer, Extra RAM. Adcbonal
Language IPASCAL TI-LOGO . ASSEMBLER)

TIHOME COMPLTER HARDWARE
Tithe: D rip tisn Price
TigadA Comgiete with UHF modulabor and pll“l
SUpply + e casseils laad £89,95%
PERIPHERALS

When used with Selected madules wil

ipdugE BRCironIC spesch

Thet, uil 1Bkies il Card perdiherals and on .

irdernal disa drwe

2K Mormaned drve. mounts mienaly m

[peripheral Expangion sysiem

Contmis up 103 dish drrees, Com ete weil

ek MANAGET LM Mand moule

7K ferrabien capaoiy per side acs as 2

diwes DSKT & O5K2 total capaoky 1848

s i

Complebe with own case. powes Sugply B
cormeching rabies

Provedes 2 el RS232 podis. and one
panaliel pon foranieriacing . . .

Agds E2K Bytes extrz RAM E-numq total
capafy 1o 48K byles

Incluges iw UCSO-PASCAL P-code inter:
preses

B0 column makna ponler pesser GP-100A
- cabie ;

B column maing prnker with ASZER and
Canbrorsc parallel interiace

B0 column. 100 CPS matrix pramed

THE AFFORDABLE DAISYWHEEL
PRINTER 2225

# 15 CPS - Bi-Duectonal Logic Seaking

# 10,12 15CP1 « Proporhanal Spacing

o “Diog in” Daisywheel = Trumph Adier Compahble
o Supports all Wordstat lestures

o (habio probocols - 1M Selectne nbbon

o 7% Bufer a8 standard - 100 character Daisywhes|

SPECIAL OFFER JUKI 6100 DAISYWHEEL ...

THE CP80 QUALITY PRINTER
ONLY

£239
+ VAT

Lioge Seckung 80 Cokynn,
# Frichan and Adjustbee Tracjo: Fagd
# Patented Square Nessas up 109 1 13 matng
+ Hi-Aes Graphecs and Biogk Gephics
SHINW CPEB) PRINTER
SPARE RIBAON FOA CP&0

- K209 + VAT = £274.85
5« VAT - 15,76

Ihe Brolfier HA-15 high speciicalion daisyshes ponter. ARE 15 £500.
SPECIAL OFFER

3 FREE dasywheels supphed!
4 FREE spare rinbons.

ONLY £399 + VAT = £458.85

All orders which accompany a chegue. cash or postal coders are CARRIAGE
FREE (UK only) Please make cheques and postal onders payable 1o AKHTER
INSTRUMENTS® A camage charge of 3% of imvoice lotal 1s applicable o
BARCLAYCARD and ACCESS orders We acenpt! olhcial orders from
Government and Educabonal establishments We accep! VAT FREE EXPORT

J0pm. SAT 10am-2pm.
Wa weicome callars, no parking problsms.




Every computer neads

CHATTERBOX I

“Listen creep, | am the leader.....’

For ZX81
SPECTRUM
BBC

TRS 80
APPLE
NASCOM
VIC/PET/64
(Please state)

L
NEW! PITCH
(SISl CONTROL

CHATTEHBOX " mcan say anyting |

Genuine phoneme synthesis - not just recorded
speech - hence unlimited vocabulary.
Programmable pitch for more natural intonation
(exclusive to Wm Stuart Systems)- solid tone
cabinet for quality sound - integral beep/music
amplifier. PLUS expansion socket for BIG EARS
voice recognition system, Full instructions
technical notes and software supplied with this
outstanding educational unit.
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme”

*kBIG EARS X

SPEECH
INPUT

FOR ANY
COMPUTER

Hugely successful Speech Regnition System.
complete with microphone, software and full

instructions. ONLY £49
BUILT TESTED & GUARANTEED

PLEASE STATE COMPUTER: UK101,

SPECTRUM, ATOM, NASCOMZ, Vic 20, Micron,
Z£X80/81, PET, TRS80, MZBOK, APPLE Il, BBC MICRO

ZX81/SPECTRUM NEW!

MUSIC SYNTHESISER (Stereo) VIBRATO
+16 LINE CONTROL PORT 16K RAM CONTROL

Play 3-part music, sound effects, drums ete. Full A

control of attack, decay and frequency. =
Input/Output lines provide control and monitor h
facility for Home Security, Robot Control, Model

Railway etc. etc. Works with or without 16K RAM. I %

Full instructions/software included.

Add keyboard to make a live performance ﬁMﬂ'"i:;;Ei
polyphonic synthesiser!

MNote: up to 3 units can be used simultaneously; £19.50 (KIT)
giving 9 music channels & 48 10 lines £25.50 (BUILT)

TALKING HANGMAN

For Chatterbax!

The Glassic game

claims its victims e
with & dry vocal -t'w“

accompaniment (Spectrum) £6

THE COMPOSER

Synthesiser Music

rogramme, N
Enter & play 3 pari harmony.
Includes demaonsirations
(Spectrum/ZXE1) recommended £7

CHROMACODE??7?7777

Can you defuse the bomb by
cracking the secret
combination before time runs
oul? With Chatterbox voice
output (Spectrum)

ZX ARP/DRUMSEQ

Fascinating synthesiser
demonsirations. Generales
automalic sequences and

plays from keyboard, Same
weird effects ?Snecﬂrum:-

COLOUR MODULATOR krE16

RGB in, PAL/UHF out {not for ZX) BuLT £22

Please add VAT at 15% to prices.
Barclay/Access orders accepted by telephone

WWILLIAN - G down rouse
Nr. Salish

STUART jréaen, o

SYSTEMS Ltd Tel: 098 064 235

All enquiries
S.AE. please

.-
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ERAN
OFTWARE

Professional Software for the
COMMODORE 64 MACHINE CODE
Programmer

“CODESCAN"” MACHINE CODE MONITOR

* Memory and conlents display. Single step and rapid scroll
up/down facility.

* Address-change facility for rapid access 1o any part of
memaory.

& Edit with automatic scroll feature

® Run and post-run register display.

* Hegister setting and break-point facility for easy debugging.

* Resides above BASIC ROM leaving complete user memory
free. Compatible with BASIC.

& (On-screen instructions and all functions shown on a single
display

® Supplied with user guide incorporating test schedule.

® Price £5.25 including VAT and P&P. Despatched within 7
days of crder

Please include your name and address

Cheques/PQO's payable to:

CERAN SOFTWARE
9 Parliament Road, Thame, Oxon OX9 3TE

e

ﬂe Data' _ﬁm

6 CHATTERTON ROAD
BROMLEY
KENT

for the BBC MICRO

OFFICIAL ACORN DEALERS

WIDE SELECTION OF SOFTWARE
AND PERIPHERAL EQUIPMENT
INCLUDING

EPSON, NEC, SEIKOSHA
PRINTERS

ZENITH, CABEL
MONITORS

CUMANA
DISC-DRIVES

BOOKS AND CABLES AVAILABLE

plus our personal advice service

MACHINES DELIVERED & SET UP
IN YOUR HOME

PHONE 01 460 8991 (9.30 - 5.30)
ORPINGTON 26698 (Evenings)

(CLOSED WEDNESDAY)

COMPUTING TODAY MARCH 1984
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Software: Easy machine code calls

B. Dorricot

GENIE UTILITIES

Machine code offers speed and facilities beyond
' BASIC, but a solitary USR function is a trifle
limiting. Extend your capabilities on the Genie

with this short routine.

ave you ever wished for more
than the solitary user machine
e function call? Ever

wished for two or more acrguments
instead of one? Ever envied the BEC
Micro's VDU command for fast and
easy output of ASCII code
characters to the display? Ever
wanted to convert from hexadecimal
to denary, octal to denary or binary
to denary? This simple machine
code utility program will solve all

" these problems in only 334 bytes.

B R R e e & R

Fen

USER MACHINE CODE

The normal BASIC command is:

k= USR(y)
where y is an integer and the
address of the routine has been
POKEd into addresses 16526 and
16527. This utility simplifies this
rigmarole to the simple command:

SR n= address

where n is the number of the routine
in the range O to 9 inclusive and the
address can be any legal address in
the processor's 64K of memory (it
could even call @ ROM routine
directly). These routines could be
called up by the function:

x= USRn(y)
Again n is a number in the range 0 to
9 inclusive and comesponds to n
above.

The first argument must be the
single integer found in the brackets
of the USR (y) function. This can be
obtained from BASIC by calling a
ROM routine located at 0A9A hex or
2714 decimal. The integer will be
gitumed in the HL registers as 16

its.

Further arguments may be
appended to the USRn (y) routine in
BASIC by a line such as: '

x= USRn(y), o, z, 1§
These arguments may be 16-bit
mti%er, string or even single or
double precision floating point and
may be mixed in any order. Any
calculations may also be included in
these arguments, ie sting operators
such as MID§, LEFT$ and CHR$ and
arithmetical operators such as #, /,
ABS, EXP, SIN and so on. The
important thing to remember is that a
caﬁ for a string or number from the
user machine code routine must find
a string or number in the
comesponding position after the
USEn (y) statement.

COMPUTING TODAY MARCH 1984

To acquire these arguments the
utility supplies two routines called
GETNUM and GETSTR. GETNUM
will get a 16-bit binary number into
the HL registers and GETSTR will set
the address of the string into the HL
reqgisters and its length into the B
register. In the user's machine code
routine, calls to GETNUM and
GETSTR should take place at the
beginning of the code and the results
stored for any calculations that are
required. If any items are saved on
the stack by the user machine code
before any of the subroutines are
called, the result will be
unpredictable but will always crash
the system.

The machine code routine can
retumn any of the four types of
variable:

Integer Simply set the 16-bit binary
number into the HL register pair and
jump to location OASA hex or 2714
decimal at the end of the routine.
String Any length up to 255
characters may be retumed by
jumping to the utility routine PUTSTR.
On entry to the routine, the HL
registers equal the actual address of
the string in memory and register B is
the length of the string.

Single and double precision
numbers A single precision number
in Video Genie BASIC requires four
bytes and a double precision
number eight bytes. This byte
number, either4 or 8, must be
loaded to memory location 40AF
hex or 16559 decimal. The actual
number should be loaded somewhere
in atable at41D1 hex or 16669
decimal and the subroutine should
return to BASIC with a RET instruction:

PUT IT THERE

The BBC Micro has the commeand:

VDUx v, .i.,2
which will output the ASCII codes of
the numbers following (ie x, v, - . . 2)
to the display. To mimic this
command the utility uses PUT
instead of VDU, if:
PUTx,v,....2
will output the charactersx, y,. .., 2
to the display. Characters can also
be cutput to the printer with this
utility by inserting the code #2, #1
being the video display and also the
default output device. For example:
PUT #2, 80, 85, 84, 13
will output the word “PUT” to the

GENIE UTILITIES

printer followed by a caniage retum
character. ; :

THE CONVERSION
ROUTINE

The routine in the utility will convert
hexadecimal (base 16), octal (base
8) and binary (base 2) to denary
{base 10). The conversion is
activated by the commands:
&Hzx tor hexadecimal
&Ox for octal

and &Bx for binary
where the number lollowing is in the
base specified. If an incorrect
character is found in the string (eg 3
for binary) then the computer will ter-
minate the conversion at that point.

This routine will allow a statement
such as

DEF USRO = &H7F00
to set up routine number 0 to call at
location TFOO hex or 32312 decimal
It may be executed by:
X= USRO(Y)

and the computer will jump to and
execute the code at 7FO0 hex. Note
that this command could cause the
system to crash if no user machine
code routine has been POKEd into
the memory from 7F00 hex.

THE UTILITY
PROGRAM

Listing | is the utility program itself. It
is located at OFO00 hex or 61440
decimal to allow the user's machine
code programs to be assembled at
or above OF200 hex or61952
decimal, thus protecting them from
the BASIC interpreter. It could easily
be reassembled to ancther location.
The START routine 'plugs’ all the
machine code extensions to the
BASIC interpreter and alsc protects
itself. This it does by placing its start
address minus one (OF7FF hex) into
two memory locations, 40B1 hex
(16561 decimal) and 40D6 hex
(16598 decimal). The amount of
string space is reset to 100 bytes (top
of BASIC RAM top minus 100) and is
put in location 40A0 hex (16544
decimal). The screen is cleared and
the initialise routine retums to BASIC.
The rest of the utility is well docu-
mented and uses BASIC ROM
routines which are explained in full
A BASIC progam in memory when
the uﬁliteydprogrmn is inititalised is not
destroyed but its variables are,

1 you crash the system and the
utility is not destroyed, you may re-
initialise it by typing SYSTEM then
/61440, '

Listing 2 is a BASIC program to
load the utility into memory. It should
be initialised, once RUN, by typing
SYSTEM and then /61440. The last
five-digit number in line 600 acts as
a checksum, so if you make a
mistake entering the data this will }
detect it.
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e
CRLL GETNO  $GET THE ADDAESS OF THE
Listing 1. The Genie utility program. FDah Cion - o0 Yo b
Fosa £5 #1550 . PUSH HL 1SAVE POSITION IN BASIC FROGRAM
W1ETE tPEING DECODED.
L R FEsl e aL=aa EX RF,AF*  {0ET BACM ORIGIMAL M.
mLLe bl BRASIC UTELITY - Fgsz g7 [.FE-] ADD Gr ik tATA T2
BRLEE ¢ *=  WAITTEN BY - LEa0 ERCH ADDAEES 1S TWO EWTES LONG.
LT - B, DOARICOTT e FESI 4F L] Lo (1] 1OET AEGDY FOR ADD TO FIND
LA ¢ FES4 BED8 BLEZR Lo F.0 TPLACE Tn TEBLE
[ FEIE IiSiFE MiEID LD o, TORLE1TRELE OF LGSR ROUTINE ADDREGSES.
BALEN 1 ADDE THE FOLLOMING COMMRNDE TO BRSICE FEsg 23 BiELR ROD WL, BT 1HIL NDW POTNTE TO WHERE TO
LT DEF USR N = ADDAEES PLESE TSTORE ThE USER SUBSDUTIWE
e | A= UBR N (¥} PiEER 1 ADDAESS.
eaLse ¢ A= USRHN C¥ )y HE I. Fié Femn 7o PLETE LD <HLF,E  TBIWE LSB TN THBLE,
' PUT #He To Yo 4us FEEE ;E 2:EER i N R
BAZIR BH ¥ - HEXPDECIMAL FRSC i pisse 1] fHL¥D 3 A
ez ¢ MY - OCTAL CONVEREIONG Fa5b El o1V P HL TRETURN POSITION TN BASIC
BRZIR © BB 1 - BIMARY atie 1 PROGRAN
oAzl =] 17 RET $RETURN T BOSIC NOW DOME.
BAZS@ 1 AMD RODDE THREE mcums CODE ROUTIMER FOR THE aHrse s
| DISPOSAL OF THE USER a17L0 §
BEETE 1 GETHNUM - GET A WUNEER FOLLOWING THE USH Q1750 1 THIE I6 TE USA ROUTINE PLUGGED INTD BRSIC
[ m:;mréﬂ%;! H REQISTER PALR. @IT‘S: i
BB 1 4 L 1STERS { UDING ALTEANAT LT
3] e L - a1 7ag gsR asT 113 IGET NEXT CHARACTER WHICH IS5
i STRCK AMUST NOT BE ALTERED. INVOKED BY arTan ITHE SUBROUTINE HNUWRES,
DESI8 1 THE CORHAND | FRER | ERE 21680 LD E8 (ILLEDM PLACTION CALL IF THE
BASLE 1 CALL DETWUN B1B R_WAR uur n nlutr
BAI2D + GETETR - DET THE GTRING FOLLOWING THE USR FREZ D2AZLS  @IB20 Je PI:-ERM:IH!EEI IF ERROR (IE
M 1 STATEMENT INTQ TWE Wi REGIETER PAIR AMD FRES D630 BT sUB {GET ASCIT CODE m .-., REHISTFR
RAT4AB | ITS LENGTH TWTD THE B REGISTER. #1 B4R $INTO RANGE @ =¢ 0 ={ 9
' DESTROVE ALL 1STERS, BTACK MU FOET BT a1E90 ADD R RmAw T
BaTED ¢ HOT BE RLTERED. T L ALERR VERCH ENTRY IS TWD BYTES
WzTe 1 CALL CETETH, FOES 5 ALE7R Lo EA "FOR m.cu_anm 0 FIND AODRESS
S0363 1 PUTSTR - FETURN THE STRIMD POINTED TO BY W FRES L6080 B1E=R LD o a 1OF LGER ROUTINE.
e HITH THE LEMGTH TN B TO BASIC. FOEB E3 21230 PUSH W 1SAVE POSITION 1M THE PROGARM
oaLme 5 INWOMED BYE a15ap 1F0R BASIE.
w841l 1 JP PUTHTR. FREC ZISIF1 1518 LD ML TABLET TABLE OF SUBROUTINE ADDAESSES,
fpiza 4 FOEF 13 150 ADT MLiDE  TNOW HL [E POINTING TO THE LEB
BE4TH + FOLLOWING ARE BRASIC ROUTINES/FLAGE USED By THIS 1538 10F THE RDOMESS OF THE ROUTINE
@04LA 1 UTILITY WITH AN EXPLANETIOM 0F THIER FUNCTIOM. 015940 FREQUT RED,
2RASE FOT® SE 21550 Lo E.(HL) EET THE ADDRESE INTO DE
BRLER 1 FRTI 23 01868 NG HL
19az Be4T@ ERROS  EDU 19924 |ERFOR ROUTINE OF BASIC. FR7? SE p197p LD D (ML) SMSE LAST
BBLED 1EMTER WITH ERROR MUMBER FR7TI EDSIEELE D1 968 Ll {&@EEH? . DE1PUT THE ADDRESS HERE FOR
Ll ViM-1342 IN THE E REGISTER, 21398 PTHE BABIC ROUTIME TO FICK L@
S 1 IF E-B THEN ILLEGAL FUNCTION F@FT EL POP LS 1AETUSM POSITION TN PROGARM
L " CALL ERRDR Fava c9 [T RET TRETURN TO BRGIC.
1987 BSOD SYNTRY EDU 1957w A SPECIAL JuMP TO CRUSE ez
B T TR SYMTATY ERROA. [ =
AEE BACA8 STORE  EOW ABEEW  TWMERE THE ADDRESS OF THE BoEe@ 1 THIS I6 THE PUT RDUTIME TO DUTPUT THE
BAS5E SRACHIWE CODE ROUTIME WAS QISP 1 ASCI] CODE OF CHARACTERS FORLLOWIMD THE
BRSER BTORFD [N BRSIC. (16526 DECIMAL) B2BER | COMMEND NOME TO VDL,
o] BESTR OETND  £DU SERIH  rEOLVE TeE EQUATION A: PROGRAR pzaTe :
ansan FAT THE WL REGIETER AHD FE73 FEZI Boasd euT =3 e fTEST IF THE USER WAG BPECIFIED
aasee FRETUANE ML = EMD 0F RDUTINER panp STHE DLITRUT DEVICE
BDEAE IE = 1B EIT BIMAIRY NUMBER. FATE 20DBE Boa DR IR MZ.PUTL 11F NOT BRECIFIE[ THE OO DEFULT
[ AT 1IF THE MUMBER 15 DUT OF RANDGE 2112 :TO UTDED DIBPLAY.
[ IFANGE AN OVERFLOW ERRDA FRID D7 128 RET 1B iBET WEXT CHBRACTER TO THE &
ETD 116 PADGUCED BY THIS ROUTINE. = tREGISTER
apaF BREESE NTF [3-1] “BAFH  TNUMBER T¥PE FLAG F@7E FEIL B 148 o STEST IF WOL WANTED
BREED 16ET UP B0 BRAEIC HNDWS WHAT TO FRED 2240 Boi1s5@ JR FJURP IF W3S VDU QuTPUT
RETH 1ENFECT, FRED FETZ B 1ER P PTEET IF OUTFUT TO F0I1WTER
[ ENTF = 2 = INTEDER FBEs ZREE BT JR FJURP IF PRINTER
DG 1 I = STRING FREE | E8E ec1Ed i ITHIG 15 AM TLLEGAL FLMCTION Chi.
Ba7 o l & = GINOLE PRECTEION FRBE CIAZIS  el19@ Je v TEAans,
waTie g = DDUBLE PRECISION [
4daC 2RTIR ODF ER 48904 :m:a IS THE OUTPUT DEVICE FLAD. FRER g BEIid FUTL L HL TELLTON FOR COMRS S00TTHE
TR IR R ) FREC ACI2@ FUTE ¥0R a W e @ s AUTBUT TO VIDED
BATUR 1=1. PH’INTEN FRAED @1 DEFE 1 ITHIR MR T COPE FOR
AT L W BV
2L BaTER GETR =21 2ZPICH  WCET AN B-BUT rulll:n FROM THE FBEE JE@1 L A1 . BT
sarme EEXPRESSTION POINTED TO BY WL ['xrl_‘u ED THER: =g
eavEd PINTD THE A REGISTER. IF QUT 1T 'N rrs WILL T LOADEL TNTd
aTsa =0F RAONGE (IE LESS THRAN (1] PTHE Rl S AND WILL WEGT
aacea SCRERTER THAM 1350 THEW CREATE VAEEE L ur CONTEMIE 5 ri A4
SPELR PERADR @ND RETURN TO BASIC. AT THE \HEEIETER.
Frn] VEND OF THE ROUTINE HL FOINTH Fan 729040 Lo AT A 1S T peor ooy
0T ¥T0 THE END OF THE EXPRESSION, TTYRE FLAG,
LEr) BDoLE DEVICE EDU BXZAH  sDUTPUT THWE AECII CHARACTER IN Feaz o7 L T RET 3 IOET Ta wityr :-.nmcue-
ABES FTHE A REDISTER TO rHE DEVICE F@4 FEIC 3 ST [F [ Creea LS
BREER tSPECIFIED BY THE ODF FLAG. @36 2E°B a8 TPUTE I T 1B THEN GM
4Lzl BEETE ARTTH  EQU &121H  tPLOCE IN THE BASIC ARITHMETIC F@ae Chtib CALL GET@R ITHIG IS & BRSIC RE i
sessg +TABLE WHERE A POINTER TO THE &
PaEIR tA0DRESE OF STRING DATA OR A :fé!npﬁg;;gf';ﬂ? E3ITE TNTO
e VIE-BIT BIWARY MMIER 1T FasE cozeaz CALL  DEVIDE fTHIG 15 THE BASIC ROUTTNE TO
st SRTOSEN SOUTFUT A BYTE TO THE DUTRT
zx37 DOSZE FIND  EGU  Z33TH  1FIND THE STRIMG ROUTINE, tDEVICE SPECIFIED AT THE
e 1EWTER, BC = . = PLACE OF THE {MERORY LOCATION &BSCH,
e VEXPRESEION (IE “HELLD" OR FOSE 7E LD . (HL} 1GET THE CHARACTER,
s \CHEIDED. EXIT: W = EWD OF THE Foie FE2E cP oy 1RMNY PORE ARGUMENTS?
m :Eé:ngfgglr STRING FOINTER Foal ZBFQ IR I, FUT& GO FOR MEXT IF THERE ARE.
sence 1ia121M) +B1 LENGTH OF BTRING ks BEX: VAETURN 10 BREIC HOW:
uga ! #11 LSE AND
LIl +21 W5B OF THE ACTURL
#oie IROORESS OF THE STRING TH MERDEY. s . B DAL ED R AR £
S ¢ THE STRING SHOULD FOLLOW THE ISR COMMANDG
. K= WSRO LY Y, KE L YR wuae 4 I8
L 6::: L] @FERAH tTHIS ADDRESS WAY BE ALTERED. CTHERE MAY PE NUMBERS [WTERMITED.
-] ' a
ARE Foas £1 CETETR POF  BC PEET FETUSIN ADDRESS AND BAVE
BLE7R ¢ ROUTINE TO "FLUG® INTD BREIC. Feas ol PaE e FGET RETUAN ADDRESE FOR BASIC
::g : FBAE EL rap HL +0ET PLACE I8 PROGRSM
FOPR GASCAL  BLIBA START LD HL, (415CH) 10ET RETURN O ERAOR ADDRESS. g oM = syl Sl et gl Bt
F oS ZZECFR 2 LD CINSTHL): HLIPOR ANKHOWN CHARACTER AFTER DEF FRao b7 OETETI BET 16 tBET NEXT CHARRCTER IN PROGRAM
O Z1 2 o HMEPEEINE FBRS FEZC cP e t1F 1T 15 B COPMA THEW TRY AGAIN
FBEI FZSCAL Lo L4l SCH) . HL kW DEFINE ROUTIME PLUGGED IM. FRAC ZEFE IR I, GETETL
FBEC Z15FFR Lo HL: LSR flilagEE?.cumrmu ROLTINE FOOE 44 o BeH IGET ML INTO THE Rﬂwﬁ“
Pt B G RRHD  HL NOW, FRBAF ap Lo (=1 1BC FOR THE BASIC ROUTINE
I ' FPBE COIT2T DAL FIND ITHIE WILL GET THE STRING [NTO
Falz ;g;u Lg R BCIH ,:m#pe;guo: . e LN AT R
Fdla Ll CaLPrgH S . A COM| PLUG IN | M - ]
FBIT 2170 LD WL.FUT | YSORT OUT ENTRY TO THE PYT i . = T meE PORLTION AW e
FlBlA ZXET41 LI C(RLBIHI  HLIFRDM BASIC FEBS ES PLISH ML KH":'( OM STOCK FOLLOWED Y
FEID 2LERER L WL. CONVERTALED DD THE BAME FOR THE FEBE 05 PUGH  DE PUT BACK HETURN EDDESS FOR pASIC
B0 2rEaL L AALEEHY, HL I CONVERSION ADUTIME, FOET C5 LS B ..I.HE RETURN RODREES OF T
FR2T ZIFFEF LD HL. START-11NDW BROTECT THIS UTILITY BABT!
FOZE 22E148 L CRABIHEHLY FREE 2Acial Lp HLr (ARITHY 1 THIS 15 WHERE THE ADDRESS
FRGD 220640 LD (&BDEH 1 HL 10F THE GTRINDG POINTER 1B,
FAZC | 130FF LD DE. ~ LB IAMCRUNT OF STAIMG GPACE TO SAVE FOEE 46 LB By {HL} iFIRST [T POINTS TO THE LENGTH
Faet 19 ADD HL. DE 1OF THE STRING
FREE ZEAOLE LD ARG | ML FREC 2T He HL
FEIXZ CDCS81 CALL B1CIH TCLERR BCAEEN FOED SE LD E:tHLY ITHEN THE LSB OF THE ACTLAL
FaXs CICCRE JP DECCH  (RETURM TO BRSIC VADBHEES OF THE STRIMD
FEBE 23 [ME W
Feur 36 Le v CHLY  GTHEN THE MSB OF THE ADDRERS
DEFINE ROUTINE FOR THE DEF USAN(Y)=ANDRESE 10F THE STRING.
ROUTTNE Faca EB EX DE.H.  IGET TMIE AODRESS INTO WL
1FDA USER.
Faci c8 RET VRN leruhn
FBI3 FECH DEFTME CP (153 +192 & DDDE FOR "USR"
+IF WOT USA CODE THEN RETURN
FBIE CI00P8 #1050 INST JF NI @ tDURSY VALUE TO BE FILLED THIE FOUTINE WILL RETURM A STRING TO BASIC,
dir4an 1N BY TWE START murm: THE LENGTHM [E IM & OMD THE ADDREES OF THE
FB3E D7 aLayl RET ik 1GET_NEXT STRING [N THE HL REGISTER.
Ridzd IC EET IF i'-HﬂHC'I'ER 16 NUMERIC.
FRIF 1E@E8 BLATR L E 8 VILLEGAL FUNCTION CALL [F NOT
FRsl Daazia :'.1:: ™ m: mw'w{mr ::c'm G FEC? ZEET 2SI PUTSTR LD BT 1THIS IS TD INDICATE & ETRING
J ARETL BRITC Wi FBCL IZTAFGD  BE948 N T
FBid4 DETH s e \EET THE Rectl S g ] CNTFI. A :saul; ;U’ISHETE.NLMER TYFE
aLumm TMUMBES [NTO THE RRMOE FRCT ER = EX DE,HL  15AVE W FOR LATER
Aluan '@ AoEg, FBCE Z14EF1  @257R Lr ML, TAE {GPECTA. TABLE FOR THIS ROUTIME
F alLase EX AF.AF*  I5AVE FOR LATER, FBRCE ZzZial @290 LD CRATTHIHLITHIS IE WHERE THE TRELE
P47 oF a1zee RsT IE VOET NEXT CHAARCTER INTO A, s azsam 1THE POSITION OF THE STRING
Faug FECS aLsie cP 213 iTEST FOA EGQUALS BTGN. aaea 16 TN HEMORY,
FB4A C29719 019520 IP NI EYMTRX:SYNTAY ERROR 1F NOT EQUALS FRCE T& a1 ] Lb dHLY. B ILOAD FIRST WITH LEMGTH OF
01538 151N, weoe +THE STRIMG.

Ll
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GENIE UTILITIES
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aazse FRELL,
care THC HL E aLTTe LD Ba {WLY SCET THE CHARACTER FOR BORIC
m: £ BTRad Lo (ML}, E  3LOAD THE SECOND WITH THE LSB e T paT=0 SAG GENERATEE ERROA WITHOUT IT.
BIasg i s 0% -THE " BTATND FLD C5 P4aTI0 RET
ity fzs e Lo (W30 1AND LRST WITH THE MEB OF THE :::?: !
azeae 1STRING. FLLE BO Beuzd TRE EFE @ ETHE LENGTH OF TWE STRING WILL
FADT C8 anese RET BhATR 2RO HERE
ErsLng 1 FLAF D@ Bhiud BEFW @ IMHERE STRING 16 WILL O WERE.
aziie A4S
B3128 | DET R MUMBER FROM BASIC AFTER THE USANIYY g.m;-rqu[rrgr-mnzsaestrmrlms
E3L3@ 1 STRTEMENT AND LDAD THE VALLE ENTO THE WL Pa4T@ ¢ SACECT TO JUWP TO THE ERFOM FOUTINE IF CALLED
#514@ 1 REGISTER, WP THE STACK SHOULD WOT BE ALTERED EA4ED t IN ERRDR
BELSR ¢ BY THE UGER ROUTINE. ol
E:% £ BETOP b
i v 71 @esip TARLE [EFW  EvHTAX
Fas D9 PL189 GETMUM EXE IBAVE THE RETURM ADDRESEES IM el L aimie PEFU Bvnmax
ITHE FLTEFWATE FOUIETER BRY AR Fims 9719 PaETR DEFM  EYHTAL
STHEY RRE WOT LEcD v BRELC. FifF 4718 paSi DEFW  BYNTAY
FRDS CL POP BC TADDRESE TO ﬂEl'\HN TO A8 DIVEN FimG 5708 PaSER DEFH EvNTEY
iF¥ THE WSER CALL STATEMEWT. F1sB 4714 PASER DEFH EYMTEY
FooE BL Fof bE TRODRESS FOR USER ROUTIME TO Fi5D 9719 BoSTE MFM EYNTRE
o PE TURN TO GIVEM BY BRSIC. Fi1%F 9719 BAABD DFEFH BYNTRK
FRO7T 08 1: & FFW EYMTar
Taon £ P WL :EE:;LTEEE IN BRSIC INTO ML L o e e
BLEID 8
BETNI  RET 16 JOET MEXT CHARACTER IN A roar
Par ce Vagmyy |1 TR THENM TRY A0ATN B ratar BRI Bl 8
FROC Z28FB o '
228 CaLL 1 FNOW DECODE THE NUMBER INTOD DE.
Feri €5 RIS W IBAVE WERE UE ARE IN BASIC Listln? 2. The corresponding BASIC program to load the
1 RRL,
FOEZ D9 Exx 1NN CET BACK THE T RETURN utility into memory. )
1ADDRESTE -n = Lo@d WErl iGF INTD Mewsry '
FRET DS PUSH D€ iBABIC FETURN RIORESS 58 REM - Cur it ms B.Dorricovs - 1883
EdEL [ PLSH BC IWSER RETURM ADDRESS -" HEM
FRES D9 EXX MET BACK NORMAL RECIETERS &P FOR AbR=—4396 TO -I748
FROEE ER EX DE: HL IMOM GET NUMBER INTOD HL 5P READ DAT
IFEDISTER FOR LEER. BB LET NUMmNURsDAT
FRET C8 RET IRETURN TR POKE ADH. DAT
: £ Eg HDD-IEI:KHF CHECHK [ MUM THEM PRINT'Errer in snbul daTa™1EWD
| FOLLOWING 15 TME HEXADECIMAL. OCTAL OR BIMARY TO ?uu CLETPRINT T ut| ity mes bedn 10adod and cheched
5 DECIHAL COMVERSION RODUTIME, 118 PRINT*To instaliss the wiili Sy enter the foiiom s iPRINT
¥ iz@ 'I‘I[Iﬂk “SYETER
1 1708 PRI
FEEE D7 COMVER RST 16 TEET NEXT BNTE IN THE BTRING 148 pql"'r_‘ 5 LGS
1 [NTO A REGIGTER. \SP PRINT
FEES 110800 LD DE: B ICONVERSION WILL BE PUT INTO 168 END
1THIE REGISTER PAIA. 280 DATA B4Z. BYZ, BES: B, DES. 24D, 833, @57, 26l . 874
FBEC FE&B P 'HY PEEE IF HEXADECIMAL COMVERSTON 218 DATA B892, 865, OFF, ASE, 200, BT4&, 170, BG5S, #62. 195 £ ‘
FBEE ZERD JR THEX PWANTED. IF 50 JuMP 27@ DATR 850 L6 BES, BI3, 1 Z1, 208, 814, 171, 865 833
FRF@ FE&F CP "o tBEE IF DCTAL CONVERSTON 208 DATA 232, 248, BTa. |45, BES: B35, 255, 276, 854 177
Farz a2 IR Z,0CTAL ITWANTED. IF 30 JUWP Z4B DRTA BEd. 854, Z1a. BEA. A1 7, | 55, 255, RIS, T4, 168
FOFL FEAZ P B 1SEE_IF BINARY CONVERSION 258 BATA B4, 205. Z8L. 841, 195 20, PPE+ 234, 193, 194
FOFG 2838 JR 7. FINARY :WONTED. IF 50 JUWP. 260 DATA BaS. 281, 215, 218, BEZ B2, 214, 088
FAFE LEBE LD E.E IGENERATE AN ILLEGAL FUNCTION 27H DATA BBE. E15: amzl":-:st-lm L= TR
FOFR [C3IAZ1S P ERROS  CALL IF MOT OME OF RBOVE. 2@ DATA 229,808, 135, 879, B0E. ABR, BX X, @81, 241,899
' 298 DATA 115, 835 114, 225, 201, 215, BI8, BB8, 218 1E2
¢ THIS TE THE HEKADECIMAL CONVERSION RDUTIME. ’ IP@ DATA BRI 21&: BABs 1 35. 895, B2E. 20D, 229, 815,061 =
¢ 1T WILL DOMVERT PLi ASCIT UNTIL A MON-HEMADECIAAL 10 DATA 2dl. 825, @94, 835, 386, 237,88, 142, BEL, 225 '
| CHSRRCTER 15 FOUND, WHERELIFON IT WILL Jumf I8 DATR ZBL. 258, 035, B32, Bl ke 715, 2506, D45, Bad, 018
¢ TO THE TIDY UF ROUTIKE. IIA DATA 256, 058, D4l PBE. BT0. BAE, 195 162, B2, D43
] 4@ TATA 175 001, PE2, D1, 258, 155-064-A!>25¢- Badk
F@FD 07 HEY RET 1B FEET A DHASRCTER @ DATA 348, 251, 205, B2E. DAT. 285, @42, 02, 126 250
FOFE DEZD =T -] - FEET e FOR RANGE B TOD 9 TEQ DATA @id. DL, Zud. 291, 195, 288, 225, 21 3. 197. 215
Fidp 3IBa JR L= |:|'F LEEE THAM THE DHARRLCTER 57@ DATA 254. Bad. Ba@, z51, BB, 877, 295, « BT, 193
"@' THEW MUST BE EMD OF MUMBER 0 pATE 2@9. 229, ZET. 197, Ba2, 8L, M5, - B3 5. @3
Eb JLME AR, %98 DATA @TS5. 386, 275 201, uz.m.m 175, BE k. 250
Flaz FEBS cF L] PTEST IF IN LEGAL LIMIT OF 408 DATA BCTT.@7E. 241 B54: 035 B6S: 112 BI5. 115, 835
‘A0 B al@ DATA Lidé. 201, 207 190, 20% 217, 225, 215. 254. Be4
Flilh IEHE JR L HEXL  1JUMP TF IT 1§, &2B DATA B@. 251, 205 307, B4 T, 205 217, 213, 197. 217
FI1PE DELL SUB 17 iMDW TEST FOR DIGITE A—F &TB DATA 235 J0L. 005 §1 7, DB, DOE, 256, B72, 04, P13
FlaE 8% IR C.NUMI 5IF TDOD LOW THEN INODSIRECT L4 DATA 254, 879, B&D. BAD. 254, BES, DS, #5656, 820, A8
B0 JLMP PHRY &5B DATA 155, 162. 885 215 216, 848, 056, PES, 254210
Flan CED =in] 9T ] 1RLLIGN TO RIGHT RANGE RGAIN LED DATS O5G, BEC. 71&. 217, 855, @57, 158, D18, 254. 16
FLAC FEI® HEK} CF 16 sTEST 1F TOO LARGE &7R DATH BLS, BSi. 79, B0E. 20 235, 041,841, B3, Ba)
S{EE @I IR O, HUME 46O IF 1T 15, 430 DATA BED, 215, B3k, 225, 215, 250 BSE, A6, Ale. 214
F1iB &F LD c.A iGET THE CHARRCTER [wTO 430 DATH @43, BSE, 50, P73, DOE, GO, 235, 861, B, Rai
Fiil LD BB 1THE BC REGISTER FOR THE ADDITION 308 DATA BB9, 235, B2, 276, 215, 254 BB, Bad, DS, 254
fINTD His S18 DATA RaS. B2 BBG. 819 o35, 881, IT5, @804, 241, 08T
Fi13 €8 EX DE.HL  1EXCHANGE 50 H_ IS NOW THE NUMBER 528 TATA @58, 3L A27. D52, BA2: BS5E. 175, B6h, 257, BET
1AERCHED B0 FRAR. ST [ATA @A27.DES, L26. 201, 020, 200, 08, 151, 825, 151
Fiig 19 [ HLHL THL = W« 2 S4f [ATA @25, I'S1, 2%, 131, 855 151, 825, 151, 825, 151
EL15 ADD: HL, HL AHL ® HL ® & =3 DATA @IS, 151, A2, 151, @25, 151, 825
FLiE 29 ADD: HoiHL  THL = H_ & 8 BB3 DATA JISZZSEREM — Chach musber
i 85 BOD  MiRE TRDD Iy e 3. The denaryto h | conversion
SLIE 89 A W 1 NN R exadeci
Fi19 EB E¥ DFE, HL  10ET BACK PLACE 'y PROGARM AN Listlnn d e de ry ma
1GAVE WUMBER REACHED B3 FAS, routine.
Ful 1ee1 IR HEX 160 - DO NEYT CHARGCTER. T M Brnarae e e DARRrE b HeAE e R
1 5 u
1 THIE BOUTINE 18 THD OCTAL TO DENSRY CONVERSION S e L T
1 BOUTIME wad[[= TRMES THE RECTI Al COMVERTS 1T W70 W@ FOR ADR=1EHFZ88) TO (MHFZZF)
1 DINRRY-IN, BE. 58 AEAD DAT
L]
ooTaL  HET 1B TEET THE NEXT DHORACTER, % 'ﬁﬂ:m:m
e N FTEET™ = 15 [T [WiR" o8 NEAT FOR
N IS IR e - s 5 ol G
il " | [ i 7. “Err v M
b CoMURL PIF TOO SMALL TeEw D OF WUREER, oty ottt L e it
_L.L\ C.f FBET :i-nil-\' T3 ADD INTO TRE DE 128 CLEIPRINT Denary ©0 Howsssoiss |l conversion®
LD E.n PAEGISTER 138 PRINT: PRINT: PRINT
Ex DE/HL  1GET WUMBRR S0 FAR AND 3AVE AUACE LB INPUT"ERTer tre danary nusser 1DEMSAY
v - CEN THE PADMARM, IS8 IF DEMBRY{-3IZ758 OR DENARY)ZZTET THEN FRINT Husber out of ra
<129 29 ADD: W HL 1 HL = H 4 mae - Try asain.*:GOTO L4
2= A b e ratn, B 168 PRINT “Hewadecimal |8 " iUSRECDENARY)
FLzB 29 ADD W.H. 1 H = HL % E 170 GOTO 138
L% - ] ADD L B TARD e NEW MUMBER. AP0 DATA 285.127.Bid:* LSER CALL BATFH IGet mrewment
Sy EB EK DE. HL 1GET PLADE [W PRODARAM SR8 DATA LD DE,GPACE tWhers to aut hew
FIP2E I1BEC IR DCTRAL B0 FOR HEXT CHARACTER =28 DATA LD R:H Vet MER
1 CONVE L] raion HEB v
1 BINGRY TO DENARY ROUTINE. WILL RCCEPT QALY THE E oA O LUNER. 1Da canueri
i BECTT @ PND "1' 05 LEGAL PND WILL END NUMBER =@ DATR CALL CONVER D& convers:on LER
% DECODING IF THE RGCII IE QUT OF THE RANGE. =68 DATA LD HL.SPRACE :Get where HEXL is
! ET@ DATR LD Bad iLenath of HEX
fied BINARY RET & 4BET MEXT CHARACTER SE@ DATA JP PUTETR Beng to BASIC. return
FEDIB CP e FHUST BE DE = DE & 2 ONLY B0 Jumd =50 DATR " COMVER LD C:A iBave for later
2805 IR T.BIML B3 DATA SRL A iGes HE nibbie o
FE3L CP T AUET BE BE = DE + 2 + 2 E1@ DATR SRL A Lo COMVETE  First.
2006 IR NI, BInZ 1JusP IF NOT AE EmD W HUHBER, B DATA ERL A
iz (L= CE BEX@ DATA BRL A
6 BTN EX GEHL  iNDW DO OF = OE = 2 Bad DATA CRLL TEST 1Comwert and save
29 ano HL. HL ES® DAT LD @ 1Bt to convert LEM
EX [iE, HL BE® DATR AND 15 186t to 1. niokie.
1871 IR BINARY 160 FOR NEXT CARBCTER E78 DATA TEST  AOD A" @ 1Fist wet RECII now
CRTh BIMZ BRL 1] A0IVIDE DE BY TWO TO GET IT BE® DATA CP 384 1Test f srowig A-F
CELE R E IINTO THE RIOWT RAMOE. EOB DETH JR C: TESTL 6o i F not
1 700 DRTA BOD AT Thow ranee A-F
1 TWIE 1§ THE TIDY UP SECTION OF THE COMVERSION FOUTIME. 718 DATA TESTL LD {PEMA TSAVE IR biEfier
TR 728 DATA INC DE tPoint 1o mewt
Eaz LT LD AT iTHE COMVERSIOWS ARE INTEGER OWLY 738 DATA RET
IIEFLR LD (NTF3. A (TELL THMIG TO BASIC INTERPRETER. 48 i' SPACE DEFM ° 1Buffer of four
- -5 EDSIZI61 Ba3I5A Lo CARTTH) . DESGIVE THE NUMBER TO BREIC AS 758 DATA SESHIREN - Chech numbsr

CHANGING BASES

riogram three is a machine code machines.

:-utine to convert from 16-bit integer
- 1mber to a four-digit hexadecimal
siing using the utility. Once the

- rogram has been run, entering

will act the same as the

5R0 (y) wi

COMPUTING TODAY MARCH 1884

function HEX$ (y) lound on some

Type in, SAVE and RUN the
program. After the few seconds it
takes to load the machine code into ~ changed or the machine is switched
memory at OF200 hex, a decimal
number will be requested. The

hexadecimal of this number will then
be printed out.

This routine will only be
destroyed if the start address is

off. Hence you could type NEW and
still be able to use this function.
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THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION
HERALDS THE “NEW AGE" IN VIDEO/COMPUTER GAMES

CREATE R MEW VIDED
CAME AND YOU COULD

of the
| Vear

| HOWTOENTER

Mark McCormack International Management Group, offers programmers and I Just send in your game, or games,

Create a brilliant, new video game and you Could be on your way to [
becoming a millionaire. This fantastic competition, organised by |.R.P. (The
International Register of Independent Computer Programmers Ltd) and the famous

inventors the opportunity of a life time. There are huge, immediate cash prizes and the programmed on cassette for any
on-going revenue of 10% of the sales of all games to distributors throughout the popular home computer. Use the
world, plus the chance to appear on an international TV show. Your skill and I coupon, today, and we'll send l

imagination could bring you fame and fortune! I you all the facts you need
E;!ﬁ FIVE $15,000
$1 00;000 FIRST PRIZE !'RUNNER-UP PRIZES! I CLOSIN?E&L?&%&T TRIESIS
Devise a totally original new video game in one of these categories: SPORTS, | To:  RP Limited. Pinewdsod
SIMULATORS, ARCADE, STRATEGY, ADVENTURE/FANTASY or a special section which " Eilm Studios. ver. Bucdke

covers programmes that are not necessarily games but have outstanding Educational or I England
Entertainment merit, We'll also be announcing a number of ‘"MERIT" awards which will be '

entitled to carry the message "An ! [ ET 1 1=
e ovdmomecevenient  |YOUREATVSIAR| ¢ 00

?real challenge. And the rewards, both
inancially and in terms of prestige, are

tremendous. This is the most exciting

competition ever for creative computer and

video enthusiasts.

' All six winning games
TOO » and their inventors
will be featured on an
internationally distributed,
spectacular TV special. That's
going to make your name!




Programmers: we offer you ne woria
(which world'is up to you!)

- * Brgus Press Software (APS) is seeking to expand it’s range of products into

. - i : all areas of computer software, and we need talented programmers to help us.
- L We already market the highly successful ASP range of adventure and strategy |
games and will be announcing new ranges in other fields in the near future. |
'APS is a member of the Argus Press group of Companies and is a sister 1

‘company to-Argus Specialist Publications, Europe’s largest computer magazine
publishers, [Computing Today, ZX Computing, Games Computing, Personal
Cumnu‘mq Today, etc, etcl. As such we can offer all the benefits of a large
v whilst i:ataamng thé flexibility of a smalle, highly motivated unit.
irn Imkmg for bath product and people. If you have a piece of sof

!  marketable, smd it tcms
at_:z q.ddrass hﬂnw Our wmnnn uprnmlr ;
gener: ure is designed to’ oﬂu_mm: the maximum ihmbﬂm’
you h.w ﬂutllﬂtat the keyboard to hﬂlp
tell m can do and upon vdlﬂr.h




Series: Teach yourself FO RTH

LEARNING FORTH

PART 5

In this month’s article we look at input and output.
and how data may be stored using the FORTH

RAM-disc.

he ease and flexibility with

which information can be input

and output within a program
often gives a good indication of how

- 'usable’ and 'fiendly a language

may be. This month we will see how
FORTH provides the building blocks
for some powerful /O (input-output)
commands. We shall also see how
information may be moved about
between keyboard, screen, memory
and disc storage, and discover a
little more about how FORTH .
handles the disc. With the aid of a
‘memory map’ we shall also try to get
our image of the complete FORTH
system a little clearer and I shall
explain a few of the oddities that I've
been putting off till now!

A MAP OF THE
MEMORY

Figure 1 is a diagrammatic
representation of how the memory in
the Spectrum micro is divided up
when you are running Abersoft
FORTH. The principles are the same
for many FORTH implementations,
but [ shall deal specifically with this
one.

This version of FORTH is loaded
as a machine code progam which
starts at memory location 24128.
‘Below' that location (ie towards low
memery) is the usual Spectrum ROM
and system RAM including the video
display RAM, printer buffer and so
on. The details of these are given in
Chapter 24 of the Spectrum manual,

The dictionary. Above this point
(ie towards high-memory) is our
FORTH systern. The first section of
the memory contains the dictionary
of definitions of all the precompiled
FORTH words and any you may
have added yourself. The top’ of this
area can be found by executing the
word HERE. This leaves on top of the
stack the first free byte of memory
above the dictionary. The dictionary
expands as you add your own
delinitions or use words such as, and
C, to add numbers to the dictionary.

The pad. At o fixed offset from
the top of the dictionary is an area
called the pad. This is a temporary
‘scratch-pad’ that can be used to
hold text or numbers which we may
want to move about in memory. We

48

will deal with the use of the pad later
in this article. The size of the pad is
not fixed, as the distance between
the pad and the parameter stack
changes as definitions are compiled
or while programs are running which
put values on the stack. The position
of the first byte of the pad can be
found using the word PAD which
leaves the address of the pad on the
stack.

The parameter stack. Well
above the pad is the parameter
stack This stack actually starts from a
fixed position and as values are
added the top of the stack moves
downwards towards low memory.
The starting point of the stack can be
found using SO @ where S0 is a
system variable, described below.

The current memory location of
the top of the stack is held in another
system variable. The position of the
top of the stack, can be found using
the word SP@.

Although | have described the
stack as a push-down pop-up
structure, the only thing that changes
is the top of the stack and the stack
pointer which tells you where the top
is. As you can see from Fig. 2, when
we put a number or. the stack what
really happens is that the pointer is
decremented, so that it points to the
next location lower in memory, then
our number is stored where the
pointer is pointing. When we remove
a number from the stack, the number
is fetched from the location where
the pointer is pointing, then the
pointer is decremented. Any
numbers below our stack peinter (ie
towards low memory) are
meaningless,

As the stack pointer can be
fetched using SP@ we could 'index
into the stack’, ie work out where,
say, the tenth element was in
memory and fetch that value, but this
is not considered good practice.
(The memory map is not identical for
each machine and, besides your
program being confusing, it would
also not be transportable.)

The bottom of the stack is peinted
to by a variable called S0
{(pronounced S-zero).

Terminal input buffer. Above
the stack is a region of memory
which stores the text you enter from

the keyboard. The starting address of
this region is held in a variable
called TIB. | will show later that we
can use the fact that input from the
keyboard is stored here to
manipulate text.

Retum stack. Not very far
above the Terminal Input Buffer is
the retum stack. The retum stack
starts from a position contained in RO
(R-zero) and grows downwards
towards low memory.

The return stack is used to hold
the "retum address’ of any word that
is currently being executed. For
example, if we had two definitions:

1 BILL CR
FRED BILL

." Hello Bill" ;

" I'm not Billi™ ;
when we execute FRED the first word
in the definition is BILL. However
before BILL is executed the FORTH
address interpreter (which I have
mentioned in a previous article)
calculates the memory address of the
next instruction in FRED and puts the
value on the retum stack. So when
BILL is finished executing the
address interpreter can use the value
on the return stack to know where to

{G6635]
USER GRAPHICS
1B4536]
(84512)
RAM DISC
11*1024 BYTE
‘SCREENS"
{LIMIT)
BLOCK BUFFERS
B*118 BYTE
BUFFERS
{FIRST)
[RD]
RETURMN STACK
TERMINAL
BUFFE
i {me
PARAMETER STACK s
PAD
IPAD}
..___.{.‘t_——— |{HERE]
FORTH
DICTIONARY
{24128}
SPECTRUM SYSTEM
ROM AND RAM
[INCLUDING
VIDEO RAM}
101
Fig. 1 The memory map for a 48K
Spectrum running Abersoft FORTH.
PR - m——
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_ e
o
EWPTY STACK AFTER ENTERING 20 AFTER ENTERING 37
BOTTOM -] 36 |- STACK POINTER 45 [
s 264 ' 20|+ STACK POINTER F)
7462 7862 L+ STACK POINTER
LOWMEMORY | &7 . ] 7]
AFTER, AFTER ANOTHER.,
THE 46 AT THE BOTTOM OF
% % _le-sTackpOINTER  THE $8.T THE BOTION
20 = FTACK POINTER 2 VALUE THAT IS PAINTED
7 a7 IF YOU TRY TO PRINT MORE
o = VALUES THAN ARE PRESENT
Fig. 2 The stack and its pointer.

continue from in the execution of

The retum stack is also used by
the DO-LOOP construction. DO
takes two values off the stack, limit
and starting point, and puts them on
the retum stack as atemporary
storage’ place. The word LOOP
adds one to the count stored on the
- top of the retum stack and retums to
; if the limit is greater than the

count.

We have seen that within a DO-

LOQOP censtruction such as:

I : COUNTUP
f 18 @8 DO
| CR I .
Loop
[

we can use the word [ to copy the
current value of the count from the
retum stack onto the parameter
stack There is another word I' which
copies the second number from the
top of the retumn stack. Within a DO-
LOQP this position holds the number
for the limit of the loop.

There are a couple of other words
which manipulate the retum stack:
>R (n =--)

takes a value off the parameter stack
and puts it on the retum stack.

R> (== n)

takes a value off the retumn stack and
puts it on the ﬁqrmneter stack.

Last month [ showed the use of
>R and R> (in Listing 17) to use the
return stack to hold two values which
I needed to use frequently and
where manipulating the parameter
stack would be difficult to follow.
CAREFUL! You must remove by
using R> any values you put on the
retumn stack using >R and the
occurrences of R>and >R must be
equal within the same definition or
DO-LOOP construction. These

- commands should be used with

great care!
One small problem with
Abersoft's FORTH is that the return

stack is not very large. It is quite
sulticient for most purposes except

r ZOMPUTING TODAY MARCH 1984

recursive definitions (ie a word that
contains a call of itself). A c:in, in last
moenth's definition of SEE
which, dependm? on the shape of

e maze, can call itsell a couple of
hundred times, | used the word R> at
the beginnin %oi SEEKEXIT and >R
at the end of SEEKEXIT. This simply
held the ‘return address’ on the data
stack while the word was being
executed and put the address back
on the retum stac’, just belore the
word finished executing.

Block buffers. Above the retum
stack is a region of memory
containing the 'block buffers’. When
FORTH is communicating with the
disc (whether it be an actual disc or,
in this case, a RAM-disc) information
is not taken directly from the disc but
is first loaded into a memory buffer.
The use of the buffer will be
explained in the section on input
and output. The starting point of the
buffers can be found using the word
FIRST which leaves the address on
the stack The end of the buffers can
be found using the word LIMIT.

RAM.-disc. Above the block
buffers is the RAM-disc. This consists
of 11 pages or screens of 1024 bytes.
It is important to note thatina-
FORTH program you should not read
or write directly to the RAM-disc
space, as [ shall explain.

The RAM-disc in Abersoft's
version of FORTH for the Spectrum
ends at location 64512, Between this
and the address 65368 (which marks
the beginning of the user-defined
graphics ared) is a space where we
can put a small machine code
routine, Next month I'll show you how
to handle machine code in FORTH
and how to create a soft-reset
routine, one that will break out of a
FORTH program without destroying
the memory contents.

User graphics area. Space is
i:-mwded right at the top of memory
or 21 of your own user defined
graphics. The commands for this are
given in the Abersoft manual,

Hopetully the memory map will
give you a clearer idea of where
thmqs ar n?omg when we start

crmation around the
S}I‘stam F

BASIC I/O
TECHNIQUES

So far we have assumed that all the
values needed for a word will either
be on the stack or contained within a
variable of some sort. We have also
only printed text contained in a
definition using the ." (dot-quote)
commeand. FORTH does provide
many more commands so that you
can make your FORTH programs
truly 'interactive’.

CHARACTER
INPUT/OUTPUT

The simplest of all the character
output words is EMIT which will print
the character whose ASCII code is
on top of the stack. (All ASCII codes
for your machine should be
contained in your computer manual).
For example:

66 EMIT

will print B ok as 66 is the ASCII
code for B.

There is a 'reverse’ operation for
EMIT called KEY. KEY suspends
execution of a program and waits for
you to press a key. The ASCII code
of the key pressed will be left on the
stack.

1 WAIT
CR ." Press any key to continue"
KEY DROP

H

In this case we discard the ASCII
code as WAIT does not need it. We
could, however, insist thatkey Y is
pressed belore continuing.

:  YWAIT

BEGIN

CR ." Press Y to continue"
KEY

89 ( ASCII for ¥) =

UNTIL )

3
3

You can print strings using EMIT by
repeatedly using the word, for
example:

89 EMIT 6% EMIT 83 EMIT

would print'YES, but using .” is
easier. EMIT is useful for printing

control characters that cannot be
enclosed in a dot-quote string.

CR 13 EMIT ;

We can use KEY in the definition of
GETINITS below to enclose a fixed
number of characters into the
parameter field of a word such as
INITIALS. For example:

@ VARIABLE INITIALS 1 ALLOT

This sets up a dictionary space for a ’
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variable and then allots to it one
more byte of memory so that three
characters can be stored in the
arameter field of INITIALS. Note: In
ture, "‘parameter field address’ will
be referred to as PFA. If's easier]

GETINITS i
CR ." Input 3 initial letters"
INITIALS { put PFA of
INITIALS on stack)

3 ¢ Do { for three letters)

KEY DUF EMIT ( echo key pressed)

OVER C! [ store letter in
dictionary space)

1+ { add one to PFA)

LOOP

DROP ; { discard address)

The string, once étored, could be
output using a new word TYPE as
follows:

TYPE (addr, n ==}

This word expects on the stack the
starting address of a string and the
number of characters in the string, for
example:

INITIALS 3 TYPE

We could instead use alog
containing EMIT which would allow
us to change each character before
outputting it:

PRINTINITS
INITIALS
3 8 DO
DUP CR 32 + EMIT
1+
LOOP
DROFP

The 32 + in PRINTINITS adds 32 to
the character code belore printing it.
I the initial were in upper case, this
would convert it to lower case.

The FORTH programmer has two
methods for string input to programs.
One is to halt the program and wait
for a line of input to be typed into the
kevboard (the way that INPUT in
BASIC does). The other methed is to
take the string input from the original
input stream.

The second of these two methods
uses the FORTH command WORD
which acts as follows:

WORD . (ASCII code --)

WORD reads one word from the input
stream, using the character whose
ASCII code is given as a delimiter (ie
to mark the end of the word). It then
moves the string to the dictionary .
bufter with the character count in the
first byte. Note: WORD will only work
from within a colon definition. The
start address of the dictionary buller
can be found by typing HERE.

A pretty useless example of
WORD follows, but it does illustrate
the point without any complications.
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; o
t MEXTWORD
32 WORD HERE COUNT TYFE

NEXTWORD when executed will
print out the word that follows it in the
input stream. For example:

NEXTWORD example
will print
axample ok

To follow all the actions of this word,
when you press the retum key the
two words in the input buffer will be

NEXTWORD example

NEXTWORD is executed and its
effect is that 32 WORD takes the
next word from the input buffer.
WORD uses the fact that there is a
space éor a retum character) to mark
e end of the next word (32 is the
BASCII code for space). WORD
moves the word example into the
WORD buffer, the start of which is
given by the expression HERE.
WORD's buffer will currently contain

Texample

where 7' is the number of bytes in
the string. The stack will hold the
address of the first byte of the bufter.

COQUNT is a FORTH word that
uses this address to fetch the
contents of the first byte and leaves
the address+1 and the count on the
stack, that is:

COUNT (addr, == addr+l, count)

The stack is now ready for the word
TYPE which we ho . e seen already.
TYPE simply prints out the string.

If we want to input a line of text

that contains a space then we can
change the delimiter for WORD thus:

i NEXTWORDS
34. WORD HERE COUNT TYPE
H

Now we can print out a string
containing spaces as long as the
string is ended with * Equote} — as
34 is the ASCIl code for” — ora
Return character. So:

NEXTWORDS many words at a time”
will print

many words at a time ok

A similar word to WORD is

TEXT (ASCII code --)

TEXT will accept the following string

from the input buffer, delimited by

the character code on the stack, but
instead of putting the string into
WOQORD's buffer, it puts it into the pad
(see memory map). TEXT first fills the
pad with blanks (spaces) then moves
the string into the pad and leaves the
count of the number of characters in
the first byte. This example shows
that TEXT can be used outside a
colon definition:

32 TEXT Hello

If the computer responds ok, then
type '

PAD COUNT TYPE

and Hello ok will be printed.
PAD retums the position of the first
byte of the pad.

Now comes the point where we
can see how to enclose some textin
the dictionary space. First let's set
aside some space in the dictionary:

@ VARIABLE STRINGSPACE 38 ALLOT

This sets up a dictionary header and
allots 40 bytes in total as the
parameter field space.

Now let's have two words to fill
the string and print it out:
: FILLSTRING
STRINGSPACE 4@ 32 FILL

32 WORD HERE COUNT
STRINGSPACE SWAP CMOVE

Two new words are used in this
definition.

FILL (addr, n, char =--)

This word fills the 'n’ bytes of memaory
starting at’addr’ with the character
‘char’. So, in our example above,
STRINGSPACE 40 32 FILL simply
fills the STRINGSPACE with spaces.

The word CMOVE is a'character
block move' operation.

CMOVE (from, to, n ==)

The 'n’ bytes at address 'from’ are
moved to address 'to’. In the above
example, CMOVE moves the string
in WORD's buffer into our dictionary
space STRINGSPACE. Note:
STRINGSPACE will now contain the
string found by WORD but it will not -~
have a count as the first byte.
We can use FILLSTRING as

follows:

FILLSTRING one-word

We can now print out the shing with
an expression such as

STRINGSPACE 40 TYPE

Notice here, though, that all 40
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*

characters of STRINGSPACE are
typed, even when they are blanks,
We can suppress the trailing blanks
with a word —TRAILING like this:

PRINTOQUT
STRINGSPACE 48
i

-TRAILING TYPE

PRINTOUT will now only print the
leading characters in STRINGSPACE
as —TRAILING adjusts the count to
miss out any trailing spaces.

As an aside, here's a quick
demonstration to show the speed of
some FORTH words. Try this:

@ 16384 6912 CMOVE

This moves 6912 bytes of information
from the Spectrum ROM into the
screen RAM. Although not very
pretty, it is quick!

The other method of string input
in FORTH is to halt the execution of
the program and accept input from
the keyboard. Two words that are
used for this are QUERY and
EXPECT with EXPECT being the
most general word. It has the stack
effect (address, n —). EXPECT halts
execution and waits for n characters
from the keyboard, storing them
starting from the address given. For
example:
PAD 20 EXPECT
would wait for us to type 20
characters at the keyboerd (or fewer
if terminated with Newline/Retum key)
and would store them in the pad.

The other word, QUERY is similar
to EXPECT but QUERY expects up
to 80 characters and steres them in
the terminal input bufter. Combining
QUERY with VfORD allows us to
input up to 80 characters and then
split the input text into individual
words.

@ VARIABLE FIRSTWORD & ALLOT

@ VARIABLE SECONDWORD 8 ALLOT
ENTERWORDS

FIRSTWORD 18 32 FILL

SECONDWORD 18 32 FILL

( clear each string space)
." Enter your two words"
( print a prompt)
{ wait for input)
HERE
{ find first word)
COUNT FIRSTWORD SWAP CMOVE
[ enter into FIRSTWORD)
32 WORD HERE
{ find second word)
CDUNT SECONDWORD SWAP CMOVE
[ enter inte BECDHDHGRD}

CR

QUERY
32 WORD

Executing ENTERWORDS would
.ok something like this:
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ENTERWORDS

Enter your two words Hi there ok
FIRSTWORD 18 TYPE Hi ok
SECONDWORD 18 TYPE there ok

| have underlined the output from the
computer to distinguish it from your

typing.

STRING HANDLING

We can combine our knowledge of
defining words with the use of
WORD to provide o more general
purpose set of string handling
commands. So let us deline a
"defining word' wl'uch could be used
in the form:

n STRING name

which would setup a djctioncn}'

space called name, capable o

E:;]ding a character string n bytes
ng.

STRING
<BUILDS
pup ¢, @ ¢,
ALLOT
DOES>
2+
pup 1 - cC@

-
F

,

This definition would set up a string
space that can hold any string up to
the maximum length n. When the
new word, name, is used the
run-time action leaves the address of
the string and the count of the
number of bytes on the stack This is
what is required by TYPE. So to set
u{)]a 20 character sting space called
SURNAME enter:

20 STRING SURNAME

Now, SURNAME TYPE will print the
contents of SURNAME, if any.

Belore our new string space is
useful, though, we need an
associated word theat enables us to
input characters to it.

:  INPUTS

DROFP 1 -

pup 1 - cCe

CR ." ? " QUERY
1 WORD

HERE C@

< IF

." String tooc big "
DROF QUIT

THEN

HERE DUP C& 1+
ROT EWAP CMOVE ;

You can now use INPUT$ in a
program in much the same way as
you use the BASIC equivalent.

1@ STRING FORENAME

STOREMAME CR
" Please enter your flrst name "
?DRENAME INPUTS F

Notice here that you put the name of
the string space belore the word
INPUTS.

NUMBER
INPUT/OUTPUT

So far we have only input numbers
onto the stack prior to a calculation,
or we have stored them in a variable,
However, we can crecate o new word
to behave like INPUT in BASIC. We
do this using WORD with another
FORTH word NUMBER, thus:

INPUT
CR ." 2"
QUERY (
1 WORD HERE
[ copy word into
buffer)

print a prompt)
get a line of input)

NUMBER [ convert to a number)
DROP [ convert to single

H ) length) N

The new word NUMBER has the

following action:

NUMBER  (addr -- d)

This is a very powerful word. It takes
an ASCII string starting at "addr’ and
will convert it to a "double length’
number on the stack.

INPUT above halts execution of a
program and uses WORD and
NUMBER to convert what you type in
into a 'single length’ integer, which
it leaves on the stack. We have not
come to the use of double length
numbers yet, but it is enough for now
to know that a double length number
is stored on the stack using four bytes
of memory. If the value of the number
is within the single length range
(—32768 to +32767) then the top
two bytes of the stack are zero.
DROP at the end of INPUT simply
drops this top zero to leave a single
length integer.

FORTH AND THE DISC

We have only used our RAM disc
(Abersoft F OETH) so far to hold
def1n1tlons for us before we compile
them. However, we can use the disc
to store data of any kind, as itis
possible for the FORTH system to
treat disc space as an extension to
memory

FOHT[-[ traditionally divides the
space on a disc into numbered

- blocks of 1024 bytes each. When

loading or editing a definition
screens are fetched one at a time
into cn area of RAM called the 'block
bulfers. Programs can extend over
many blocks and a block may
contain a command to load
successive blocks.

Abersoft FORTH works a little
differently in that there are eight
buffers in RAM, each of which is 128
bytes long, and it also treats the RAM
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disc space as 'virtual memory' ie
pretends it is really a disc drive, But
each block in the RAM disc is only
128 bytes long. This arrangement is
quite transparent to the user when
you are loading and editing
programs as you can address
screens of RAM disc of 1024 bytes
each. However, if we want to use the
dise to store data then we must be
aware of the actual configuration.
So, with Abersoft FORTH the

RAM disc is divided up into 88
blocks of 128 bytes each. The block

uffers are an area of RAM that can
hold up to eight blocks at any one
time. The reason we can call our
RAM dise virtual memory is that cny
block of the disc can be brought into
the buffers, used for reading from or
writing to and then replaced in the
disc space when it is finished with.

A command that accesses the

disc is BLOCK which acts thus:

BLOCK {n == addr)

loads a given block, n, from disc into
a buffer then leaves the address of
the start of the buffer on the stack

Try this: as each ‘screen’ of disc is
1024 bytes then each screen
actually spreads across eight blocks.
The blocks are numbered from O to
87 so our screen 1 starts at block 8
and ends on block 15, If you dlready
have some text edited onto screen 1
then type

8 BLOCK 128 TYPE

This will bring the first block of screen
| into a block buffer and leave the
address of the bulffer ready for TYPE
which will list it out. This is the top
two 'lines’ of screen 1.

This is effectively what LIST does,
but LIST lists all eight blocks of a
screen and puts line numbers in front
of each 64 byte line.

Here's a word that will print line
zero of all 11 screens in the RAM disc
(these usually contain comments).

: LISTLINMES

88 @ DO CR

I BLOCK 64 TYPE
8 + LOOP ;

This steps through blocks O, 8, 16,.., 80
which represent the first block of
each screen and then prints the first
64 bytes Eone line) of each of these
blocks. (I you have not used line 0
on some blocks they may show up as
o series of 7).

Anocther handy word for Abersoft
FORTH users is given below. When
you list a block to a screen it is quite
difficult to read, as each ‘line’ in
FORTH spreads over two Spectrum
screen lines. The definition below will
list a block in 32-byte slices such that
if you connect your ZX Printer to the
Spectrum, it will print the first 32

characters of all the lines and then
rint the last 32 characters of all the
ines. Ilf you cut your printout and lay
the two halves next to each other
you have a 64-character wide listing!

SPLITLIST ( screen num --)

1 LINK { turns on printer)
CR
8 % DUP DUP

8 + SWAP DO
I BLOCK 32 TYPE

I BLOCK €4 + 32 TYPE
LOOP

DUP B + SWAP DO

I BLOCK 32 + 32 TYPE
I BLOCK 96 + 32 TYPE
LOOP

# LINK

{ turn off printer)

WE WANT
INFORMATION

Finally this month we'll see how you
can use the disc to store and retrieve
information. As ['ve explained,
whenever you LIST, LOAD or EDIT a
screen of the disc, the information is
first transferred into the bulfers prior
to use. The idea of this is that once a
particular block is in memory, it does
not have to be re-read from disc
every time you want to use that
block, which is quite slow when you
cre using a real disc system. So once
a block is loaded it remains in
memory until the buffer is required for
something else. If the old block has
been changed then it is rewritten to
disc belfore that buffer can be used
for anything else. Each buffer has
ossociated with it an ‘update flag’
which is altered whenever the
contents of a buffer have been
changed by editing commands; this
ensures that the updated contents
are written back to disc when you
have finished editing.

We can use the disc space to
"load’ and "save’ any form of datq,
but if we were to simply move data
from memory locations, for example
numeric data, then a listing of the
block would be quite unintelligible
and, in some cases, would crash the
system. For this reason the disc
space is usually only used to store
characters and strings. These can be
converted to numbers if necessary.

For example, suppose we
wanted to store a list of names and
addresses on disc. We'll use screen
10 for this as it is the last one. This
contains blocks 80 to 87 inclusive.
On each line of the disc we'll store
just one name and one address, 64
characters in total. That means we
could get two names and addresses
per block or 16 for the screen. Edit
onto screen 10 a few suitable names
and addresses, but make sure that
the address starts from the 32nd
character (ie second hall of the line).
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So now our screen will contain

name | address 1
name 2 address 2
name 3

address 3

You can use as many spaces in
between words as necessary but
each name or address must not
exceed 32 characters.

Now we require a simple word
that will take & number off the stack
in the ramge 0 to 15 and will print out
the name and address on the screen,
supptessing any unnecessary trailing
spaces.

8@ CONSTANT STARTBLOCK
2 CONSTANT NAMES-PER-BLOCK -

PRINTDETAILS . (n =-=)
DUPF DUP @< SWAP 15 >
OR IF ."™ Out of range for file!™
DROP QUIT THENW
{ calculate block)-
NAMES=-PER=-BLOCEK /MOD

{ offset in blocks)

STARTBLOCK + ( actual block)

BLOCK { address of first
byte)

SWAP IF 64 + THEN

DUF CR "

32 -TRAILING TYPE SPACE
32 + 32 -TRAILING TYPE SPACE
i

The method of finding the correct
address is quite simple. If the number
is odd then NAMES PER BLOCK
/MOD will leave the number of blocks
from the start on top of the stack and
a'l’ second on the stack if it is the
second name in the block. Once the
right block is found then the twe
fieldg_‘ are printed out, separated by a

ACE

WRITING TO THE DISC

1f you want your program to write to
space on the disc, you can do it by
fetching the particular disc block
into a butfer using BLOCK. For

example:

8 BLOCK |( top 2 lines of
screen 1)
64 32 FILL ’
{ £i11 top line with
spaces, ASCII 32)

Now having dltered the bulfer you
must execute the word UPDATE to
ensure that, when the buffer you
used is needed next, the updated
contents are written to disc. So now if
you list screen 1:

1 LIST

you will see that the top line has
been filled with spaces. BLOCK is
quite an 'intelligent’ word in thatif a
block required is already in one of
the buffers then it does not need to
be re-read from disc: the address of
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the buffer holding the black is simply
left on the stack.

You will notice that this maonth |
have not given any instructions 'This
is the way to achieve input in
FORTH, but ] have simply tried to
give you o few ideas. You can
manipulate input in FORTH to do
exactly what you decide; it is
possible to make your FORTH /O
behave exactly like your favourite
other language such as BASIC or
Pascal or whatever you choose: but
with FORTH, user-friendliness is easy
to achieve.

COMING SOON

Next month I'll be talking about
some very diverse aspects of FORTH.
I'l spend some time on handling
various length numbers and

A, e L
8 it gy Tl B
M A e S S

‘pictured’ output of numeric R ooy o o o
information (like 13.10.83 for dates Bublished by

and such like). We'll see how FORTH
can input and cutput numbers in
different bases like binary, hex,
octal, even base 255! I'll provide 131 Trtwigw Aon Longon SE L0, Unked Kiogao.
some information on how YOou can

implement machine code routines

within FORTH, and for Abersoft users

an interrupt routine that will let you

break out of a'stuck’ program. Finally

we'll see how to extend the compiler

to implement the sort of structures

that are usually missing, like the The Abersoft FORTH used in this series is now available from Melbourne House, who
CASE structure, have acquired all publishing rights, '

sAVE HUNDRER ¢
ON

YOUR Hj.F1-NOW!

HI-FI NOW! -the new magazine with a new way of
giving you the buying information you need—-NOW! - ——

HI-FI NOW! —wiill tell you the £99 speaker that sounds like
£200-NOW!

HI-FI NOW! —will help you spend £15 to make your
personal stereo like a million dollars - NOW/!

HI-FI NOW! will even make sure you spend £2,000
wisely—NOW/!

HI-FI NOW! - answers the questions you are asking about
hi-fi— NOW/!

Wharfedale, KEF, Rotel, Sansui, Marantz, Koss, Sony, Pioneer, Hitachi. Just some of
the names in the first issue of HI-FI NOW/!

HI-FI NOW! AT YOUR NEWSAGENT NOW! ONLY 85p!

=
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New-Sinclair QL

There's no comparison chart,

The Sinclair QL is a new computer,

Not just a new Sinclair computer,
but a totally new sort of computer -
nothing like it exists anywhere.

It's not just a bit better than this,
or a bit cheaper than that - its a
computer that's very hard to compare
with anything. Just check the features
below - and if you don't agree, take
up the challenge at the end of the
advertisement

If you do agree, there's only
one course of action you can take...
get yourself a Sinclair QL at the
earliest possible moment

The Sinclair QL has
128K RAM. Big deal?

Several micros offer 128K RAM, or
more, as standard, The "What Micro?
table for December 1983 lists over
50 of them - but 40 of the 50 micros
listed cost over £2,5001

The Sinclair QL offers you 128K
RAM for under £400, and an option
to expand to 640K, That's a lot of
bytes to the pound!

The Sinclair QL has
a 32-bit processor.
Who else?

Under £2,700, nobody. Eventhe new
generation of business computers,
such as the IBM PC, are only now
beginning to use 16-bit processors.

At prices like this, the Motorola
68000 family - widely regarded as
th2 most powerful microprocessors
available - will remain a luxury.

Yet with the Sinclair QL, the
32-bit Motorola 68008 is available
for less than £400.

You canalso be sure that the QL
will not become outdated. 32-bit
architecture is future- proof.

32-bit processor architecture, 128K
RAM, and QDOS combine to give
the QL the performance of a mini-
computer for the price of a micro.

Exclusive: new QDOS
operating system

Mo competition! QDOS sets a new
standard in operating systems for the
68000 family of processors, and may
well become the industry standard.

QDOS is a single-user, multi-
tasking, time-sliced system using
Sinclair's new SuperBASIC as a
command language.

One of its most significant
features is its very powerful multi-
tasking capability — the ability to run
several programs individually and
simultaneously. It can also display the
results simultaneously in different
portions of the screen. These are
features not normally available on
computers costing less than £7,000.

Eleven input/output ports
QL ROM Cartridge slot
| 2xJoystick ports  2x RS-23
|
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- Expansion slot

New professional
keyboard

The QL keyboard is designed for fast
input of data and programs.

It is a full-size QWERTY
keyboard, with 65 keys. including a
space bar; left-and right-hand shift
keys; five function keys, and four
separate cursor-control keys —key
action is positive and precise

A membrane beneath the
keyboard protects the machine from
dust (and coffee!), and for users who
find an angled keyboard more
comfortable, the computer can be
raised slightly at the back by small
detachable feet.




combines the familiarity of BASIC with
a number of major developments
which allow the QL' full power to be
exploited.

Unlike conventional BASIC, its
procedure facility allows code to be
written in clearly-defined blocks; ex-
tendability allows new procedures to
be added which will work in exactly
the same way as the command pro-
cedures built into the ROM; and its
constant execution speed means that
SuperBASIC does not get slower as

programs get larger.

2% Local area netwaork

™ (UHF)  Monitor
| |

) |=d-gegeaeg=pegege

Microdrive extension slot

The Microdrives for the Sinclair QL
are identical in principle to the
popular and proven ZX Microdrives,
but give increased capacity (at least
100K bytes each) and a faster data-
transfer rate. Typical access speed is
3.5 seconds, and loading is at up to
15K bytes per second. The Sinclair QL
has two built-in Microdrives. If
required, a further six units can be
connected.

Four blank cartridges are
supplied with the machine.

Word-processing

Certain to set a new standard of
excellence, QL Quill uses the power of
the QL to show on the screen exactl,
what you key in, and to print out
exactly what you see on the screen.

A beginner can be using QL
Quill for word-processing within
minutes.

QL Quill brings you all the
facilities of a very advanced word-

QL Abacus makes simultaneous
calculations and ‘what if’ model-
construction easier than they've ever
been. Sample applications are

provided, including budget-planning
and cash-flow analysis. QL Abacus
allows you to refer to rows, columns
and cells by mames, not just letters
and numbers.Function keys can be
assigned to change a variable and
carry out a complete ‘what if
calculationwith a single key-stroke.

Business graphics

QL Easel is a high-resolution colour
program so easy to use you probably
won't refer to the manual! It handles
anything from lines, shaded curves or
histograms to overlapping or stacked
bars or pie charts. QL Easel does not
require you to format your display
before entering data; it handles design
and scaling automatically or under
your control. Text can be added and

QL Archive is a very powerful filing
system which sets new standards, using
a language even simpler than BASIC.
It combines ease of use for simple
applications — such as card indices -
with huge power as a multi-file data
Processor,

An easy-to-use labelling facility
means that you don't have to ask for
your file by its full name — a few letters
are enough.

£399

cause there's no comparison!

Advanced new friendly  Included - superb professional software New - the Sinclair QLUB
Ianglmge - Sinclair The suite of four programs is written by Psion specially for the QL and The QLUB is the QL Users Bureau.
SUP@I‘B ASIC incorporates many major developments. All programs use full colour, and Membership is open to all QL owners.

e data is transportable from one to another. (For example, figures can be For an annual subscription of £35,
The new Sinclair SuperBASIC transferred from spreadsheet to graphics for an instant visual presentationy =~ QLUB members receive one free

update to each of the four programs
supplied with the QL, and six
bi-monthly newsletters, Sinclair has
also made exclusive arrangements
for QLUB members to obtain soft-
ware assistance on QL Quill, Abacus,
Archive or Easel by writing to Psion.

The Sinclair QL challenge

If you're seriously considering any
other computer, post the coupon fora
blow-by-blow comparison. We'll take
a published comparison chart for the
machine you're considering (not one
we've created ourselves) and give you
the Sinclair QL figures, detail by detail

Take action today!

To order by mail

- complete the coupen and send
it to the FREEPOST address below.

-—t 2 N .
— rocessing package. altered s gmplyi as data For credit card holders it may be
= P g packag B possible to extend your credit limit.
Full details will be sent when we
Spreadsheet Database management Aekwiecas vy o

To order by telephone
- phone Camberley (0276) 685311;
- have your credit card (Access,

. : Barclaycard, Trustcard) number ready.
Two 100K microdrives It may be possible to extend your
built in existing credit lirfiit. Please ask our

telephone staff for more details.
Please do not use this number for
other enquiries.

For more information

Phone Camberley (0276) 686100, or
use the couponto géta QL brochure.

Please allow 28 days from receipt of
order. Remember that Sinclair offers a
14-day money-back undertaking.

o0 Sinclair, QL QDOS, QLUB and ZX Microdrive
are trade marks of Sinclair Research Ltd,

Send to: Sinclair Research Ltd, Computer Division, FREEPOST Camberley, Surrey, GU15 3BR.

Item Price £ Total £
39900
35.00

7585

Oty Item
Sinelair QL Computer
QLUB membership (one year)
Postage & packing (any @%?_5\:er £390)
Please tick the appropriate box-
11 enclose a cheque made payable to Sinclair Research Ltd for £

[ Please charge my Access/Barclaycard Trustcard Account Mo, l | | T I R L B

Code
6100
6999

Signature____

PADRARIIAES By Y e e 0 e e e )
|
|

A Y AN O T Ml o o U ey | T
| L ) R A o RN SO AT ) ] A SO RN N N AN R (P v et [V o ]
| | COT 403 |

Address | | | | | |
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[ Please send me a chart comparing the Sinclair QL computerwitha_

_ Please send me a Sinclair QL brochure

[— | g [ — [

1 Sindair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS



Opinion: Editorial comment

Peter Green

PROCopinion

Suddenly there’s a lot of activity down at the
lower end of the computing price bracket. And
some of the stuff coming your way is very exciting

indeed.

which microcomputer you should

buy. Despite the collopse, or
near-collapse, of several computer
companies, and the strategic
withdrawal of Texas Instruments from
the battlefield, there is still @ host of
new machines hitting the
marketplace. Towards the end of last
vear Acorn launched their Electron,
of which more anon; Memotech
decided to go beyond making
peripherals, and their MTX500 is
reviewed next month; the
Spectravideo is currently on our test
bench and heralds the Japanese
MS5X invasion; today | saw Sir Clive
unveil his latest bombshell: the Oric
has been re-styled, re-AOMed and
relaunched as the Atmos; and the
Elan is lurking in the wings for an
April launch. All these machines cost
less than £400 and several less than
£200, and all offer a spec for this
price thet was undreamed of a year
oI two agoe.

Maybe the cheoice will be made
easier by the supply problems that
have now become an unwelcome
industry standard. One reason for
the great initial success of the
Dragon 32 was that it was a machine
you could actually go out and buy.
Electrons are still a bit thin on the
ground, and this is reflected in the
tact that very few review cassettes
are ammiving at the offices with
‘Electron’ on the label. Or maybe it's
the problems that are invalved in
writing good BASIC games in the
medgre memory left over by the
rapacious graphics of the Electron. |
should know: I've been daoing a
series of conversions of games for
ASP Scftware on ocur Electron over
the past few weeks, and the missing
Mcde 7 with its very economical
Teletext graphics has been sorely
missed.,

Planetfall, in its present form,
simply will not fit, although I'm
looking at ways to rewrite it and slim
it down. The Valley runs in
practically the same way on the
Electron as on the Beeb, but the
remaining games, such as
Stockmarket and Demon Knight (a
text Adventure not published in CT)
cause more of a problem. Lacking
graphics, these games need various
combinations of colours in different

I-‘_ isn't getting any easier to decide

text windows to jazz up their
appearance. They also require 40-
column screens. Anyone familiar with
BBC/Electron BASIC knows that
Mode 4 gives 40 columns and two
colours, while Mode | gives 40
columns and four colours (Mode 6 is
out because it gives non-continuous
character cells which results in black
stripes when you change
background colour). Mode 1 leaves
BK free for programs, and ['ve been
having great fun trying to pack
programs into that.

It anyone's wondering why I don't
close up the Mode 6 cells by
re-programming the 6845 video
chip, it's simple — the Electron
doesn't have a6845. Acom have put
in o ULA instead, and it's not
programmabile. It also handles the
sound, instead of the General
Instruments sound chip in the BEC,
and this gave me a few problems too
when trying to get explosions in the
wargames. Using a short burst of
white noise scunded fine in
immediate mode, but putting it in the
program followed by a call to a
delay procedure resulted in a
warbling tone. Strange. Obviously
something in the delay routine was
modulating the sc und channel
somehow, so | altered the TIME
procedure to a REPEAT-UNTIL loop,
then a FOR-NEXT loop. No change.
Right, [ thought, any sort of activity

by BASIC seems to mess up the
sound: so [ tied CALLing a machine
code delay loop that disabled the
6502 interrupts during its execution,
Still no joy: what actually happened
was that the SOUND call passed the
parameters into the ULA, and the
delay call stopped the interrupts,
which stopped the ULA! — giving a
hali-second silence followed by that
same warbling tone.

Just about to give up in
desperation and do without sound
effects, | remembered one last way of
abtaining a delay on the Electron —
the INKEY statement. Not expecting
any success, [ tried it, and it worked,
a white noise explosion. Don't ask
me how it works, but [ pass it onin
the hope itll be of use to someone.

STR$ acts a bit funny too, so
much so that it con only be due to a
bug in the ROM. Using STR$ to allow
print formatting of the bank balance
in Stockmarket, I suddenly started
getting figures like £5.01111111 on
the screen, which suggested a faulty
rounding routine in the program. In
fact it tumed out to be STR at fault.
Let M=8.04: PRINT M gives 8.04, but
FRINT STR$(M) gives 8.03999999,
So much for nine-digit accuracy.

This sort of thing seems to have
happened because Acom haven't
simply copied the BBC BASIC ROM
and 'blanked off the sections that
require hardware the Electron
doesn't possess: the operating
system appears to have been
completely re-jigged. [ say this
because | wanted to use the page 3
location containing the current
graphics mode in a 'universal routine
| was writing, and on the BBC if's
location &367. On the Electron it's a
&355. Acom probably have good
recsons for doing all this, but it seems
a bit dangerous to muck around with
a field-tested OS and risk creating
new bugs.

An Qric by any other name is an Atmos. ..
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PROCopinion

This is Sinclair's QL, a sleek-looking beast.

COMPETITION TIME

The Electron can do without this sort
of problem, because it's going to be
facing some stiff competition soon.
Both MSX machines like the
Spectravideo and the Memotech
MTX 500 use the Texas Instruments
9900-series graphics chip, as used in
the 99/4A itself and the Cortex kit
computer published by ETI just over
a year ago. This means they have 16
colours on screen simulianeously, plus
up to 32 sprites, with no everhead on
user RAM because separate video
RAM is used. Admittedly the
resolution is only 256 by 192
maximum, but most owners of a
micro in this sort of price range are
going to be using them with a
domestic TV which cannot really
handle higher resolutions.

The Oiric, tog, is locking healthier
in its new incamation as the Atmos.
Re-styled in black and red with a
new ROM (with most of the old bugs
of the Oric-1 lixed), it also offers
full-pitch typewriter key board,
several new commands such as
PRINT @ and versatile cassette
operations, and matching printe
and 320K 3" micro disc dn s,
(Designer Paul Jehnseon's SF
tendencies seem to have surdaced
again: wasn't the Atmos the creature
that lived under the city in the film
Barbarella?). Even better is the
news that the manual has been
written by a team of writers working
outside of Oric under the quspices of
an independent publisher — Pan
Books. Hopetully this will result in
a more accurate and more readable
manual than most other
manufacturers can manage.

Visitors to the PCW Show last
vear will have seen the unusual-
looking Elan on show, or rather a
facsimile thereof. With a promised
launch date of April, the BASIC
reference manual has already been
prepared and we've been having a
look at it in the office. This is a real
programmer's machine, without
being too discouraging to the
beginner because just about all the
machine options have default
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values. Flexibility is the keynote of
the design: for example all the
peripherals and the varicus parts of
the machine such as the screen are
specified as channels, and
information can be shuttled around
in any way vou like by opening and
closing the various channels.

The BASIC is designed along the
principle of more is better, and there
are keywords here you won't have
seen anywhere else before — [ count
201 of them. Some of them seem a bit
over the top: do you really need
three types of REM? (REM can only
be used at the start of a line, ! can be
used for a comment at the end ol a
line, and PROGRAM 15 a REM that
you use to give your progmm d name
(honest!)) Thn e are three types of

log; b base | 0, base 2 and base e.
There are curnous new keywords like
LTRIM$ and RTRIM$, which remove

t ailing spaces from
words to allow the bitwise
g and Cng of strings. Like
ASICs there is user

ndling, but you can also
owrn errors — far
could define

input to be an emor i
 only "\:: 1I'=d numerical input,

the program would jump to your
own errer handling routine if invalid
input was detected. The graphics
are pretty impressive, pretty, and
more versatile than the BBC's.
The BASIC has lots of nice structures
to encourage you to program more
elegantly (CASE and DO-WHILE, for
example). Then there's the built-in
word processor that uses the kevboard
joystick for cursor control. I'm locking
forward to the delivery of our review
model!

Finally, but by no means least,
comes Sir Clive's new machine, the
Sinclair QL. From the first
impressions at the lgunch, [ have to
say that Uncle has done it again —
this machine will RUN and RUN. QL
stands for Quantum Leap, says the
demon knight, and he's not far off the
mark. Listen to the spec: a 32-bit
68008 microprocessor, 128K
RAM as standard, expandable to

strings, i:_"
AND:

640K, twin built-in Microdrives with
an increased capacity and faster
data-transter rate (100K bytes at 15K
bytes per second), networking
capability, a full-size QWERTY
keyboard, monitor cutput, joystick
ports, two RS-232C ports, ROM
cartridge slot, two video modes (512
by 256 four-colour and 256 by 256
eight-colour), multitasking QDOS3
operating system utilizing screen
windows, structured BASIC, small
size and excellent styling. The cost is
a staggering £399, which includes a
suite of four utility programs on
Microdrive cassette; a
wordprocessor, a business graphics
package, a spreadsheet and a
relational database.

That's pretty formidable: ammo in
the coming battles. Despite a couple
of faux pas — there's no cassette
port, so all software must be on
Micredrive, and the four colours in
high-res mode are not selectable,
being black, red, green and white —
this computer should find a ready
market. It's worth buying just for the
bundled software, and will certainly
appeal to the target market of
students, scientisis and businessmen.
Despite the brake that the lack of
cassette facilites will put on available
software, it will do very well in the
home market too. And it's still only
January . . .

This could be a very interesting
yedar.

WE WANT
INFORMATION

The very welcome re-runs of The
Prisoner on Channel 4 have
reminded me of an incident that
happened back when Maplin
became computerised. For those
who don't know, Maplin are a large
mail-order company for electronic
components who ['ve always found
to be very efficient with very fast
delivery. When their computer was
installed, my next order came with a
form telling me my new customer’
number, to be used in all future
transactions. Because [ have a
peculiar sense of humour, I sent back
the next order form with "l am not a
number, [ am a free man” written
across it. The partially-filled order
arrived three weeks later . . .

Computers definitely don't
appreciate jokes.

WHO DO YOU DO

Doctor Who's back on the box, too,
and I like the new style contrel
console in the Tardis very much. But
close observers of the video screens
will have noticed a slap in the face
for Uncle Clive. You might be able to
control a power station with a ZX81,
but it takes a BEC Micro to run a time
machine!
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HY YOU SHOULD HAUE 2 NEW BOOKS
FOR YOUR BBC MICRO...

(LESS THAN THE PRICE OF A SINGLE CASSETTE)
A massive software library for the price of a single cassefte.
Expl. sive games, dynamic graphics and invaluable utilities, this
specially commissioned collection takes BASIC to the limits and beyond.

The most successful software writers have pooled their talents to bury
programiming cliches and exploif your micro's potential to the full

NSTANT ARCADE GAMES -£3.95
(INSTANT INVADERS - INSTANT LASERS - INSTANT SPACESHIPS —
INSTANT GAMES - INSTANT BASIC!)

With little or no knowledge of BASIC, you can still take a suite of 'skeleton’
programs and create your own arsenal of dynamie and totally unique
arcade games.

W

From all good bookshops. Or fill in the coupon below and return it to Pan Books Ltd |, Freepost, PO Box 109, 14-26 Baker St High Wycombe, Bucks HP1 2TD
For immediate 24 hour service 'phone 01-200 0200 and use your credit card,

----------‘------------------t-----------‘---------—-------_---------ﬂ*--- -
1 i

I FOSTNOW, NOSTAMP NEEDED To [160 PROGRAMS (£5.95) [ | INSTANT ARCADE GAMES (£3.95) i
1 Pan Eooks Ltd., Freepost, P.O. Box 109, A ]
¥ |4.26 Baker Streel, High Wycombe Name(M:/Mrs/Miss/Ms] — —— 1
1 BucksHPI1 2TD Address _ H
1 YES, Please send me the following 60 T o e 1
V PROGRAMS and/or INSTANT ARCADE L‘é_t'ﬂz:_fﬁg;‘&rr;“;‘l:!‘if:'p“”ralC""—" for £ payabl I i
: GAMES at the price shown plus 35p for the first T ey :
p book ordered plus 15p for each addimonal book | 1
1 oamammum charge of £]1 25 to cover postage L [ ]
= and packing Sinature 4 :
k Allow upito 15 days for delivery This offer available within UK only Pan Books Lid. Reg i England Mo 38353 )

T o

@?@D&&@%&@%@M

DATA CASSETTE

DUPLICATION
IS OUR BUSINESS

:

TrawsFopss THE (TMMIDORE g4
INTO A FULL-FEATURED &ND
PROFESSIOMAL DATABASE
srsTes! wiTH UP T0 (000
CHARACTERS PER RECORD ON UP

TO & SCREENS AND P TO

128 1TEMs PER A

DEFIMABLE AS KEY, T '

WUMERIC, COMSTAMT, RESULT OR DRTE.,, IM FILES OF UP TO &M CH !

SUPERBASE EVEN HAS SPREADSHEET AMG CALCULATOR CAPABILITY, CA ) n
FUNCTIONS. EASY INPUT FROM WORDFROCESSOR/DATE FILES, BOTH MEMU-ORIVEM AND

FROGRAM O S SORTING/SEARCHING, FULLY DEFINABLE DUTPUTS... 5
15 ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! suePLIeD ow DEM |54 0 ‘!j
WITH EXCELLENT TUTORIAL/REFEREMCE MANUAL., EX-STOCK NOW! _p":t._f' Yo
#
@ OUR PRICE ONLY I$9<35 £R8! S e

MOW ANAJLABLE O

VIZEWRITE &4 15 A &
VIZA PERFORMANCE . LOW-COST
PROCESSOR, WITH DM-
FORMATTING, THAT TAKES FULL ADVANTAGE OF THE £4'S COLOUR, GRAPHI
MEMORY FEATURES... AND SUPPORTS WIRTUALLY BNY PRINTER! WITH A COMPREHEMSIVE
AND EASY-TO-FOLLOW LISER MAMUAL, VIZAWRITE OFFERS THE ULTIMATE I8 PERSOMAL
COMPUTER WORD PROCESSING! ALSO AVAILABLE ON ISk (OUR PRICE B9 {#87),
OF COMBINED WITH VIZASPELL {OUR PRICE E38-@8 [451),

@ OUR PRICE ONLY IBS—$S [75!

MASTER £5 15 & TOTALLY MEW

CINCEPT. .. A COMPLETE PROCRAM

aS e DEVELOPMENT PACKAGE, THAT'S

AVAILABLE MW FOR THE CHM &4,

MASTER H&S 85 MEw COMMAMDS. .. AND BASIC IV Too! PLUS PeOCREMMER'S TOOLKIT.

MACHIMNE CODE MOKITOR. BUSIMESS BASIC. KEYED DISH ACCESS, SCREEN MANAGEMEMT,

USER-DEFIMRBLE INPUT ZDMES. REPORT GEMERATOR, 2

CONTROL, STRING FUMCTIONS. DISK TA E CREEN PLOTTIMG, SCREEN

DLMP, AMD MORE... IN FACT EN HING £ TO PROGRAM YOUR 64 TQ TOP

FROFESSIDNAL STAMDARDSI LSCREEM EMERT OLKIT, HI-RES GRAPHICS &ND

005 SUFPDART ARE AVAILABLE SEFARATELY OM CARTRIDGE - 14%.5[ 0
AVAILASLE FOR CBM 700 (£33%.25) ano CBM S032/B032/80% (9685 1229

@ SPECIAL OFFER PRICE L4315 [115!

ALSO AVAILABLE

Blank C15 data cassettes
with or without leaders

TR TR RN TR ERERNERES

Custom length data cassettes

No order too small
For fast service phone.
(01) 848 7843

THESE ARE JUST SOME OF (LR FIME SOFTWARE PROCUCTS FOR COMMOOORE COMPUTERS...
PLEASE TELEPHOME OR WRITE FOR FREE DATA SHEETS! PRICES SHOWM INCLLDE IS waT
AND ARE CORRECT AT TIME OF GOING 10 PRESS. ORDER 8Y POSTSTELEPHOME /PR
USING CHEQUE, ACCESS. HARCLAY CARD DR OFFICIAL ORCER. TELEPHOME O1-54&

FOR SAME-DAY DESPATCH! POST FREE EXCEPT ONW CREDIT/OVERSEAS ORDERS. (REF A75)
OWL TECHNICAL SERVICES Ltd.

E E i E Emu HI?SUETE}?:'E ?SE?E Maﬁax Road, Hayes, Middlesex UB3 4RD
LAKESIDE HOUSE. KIN . SURRE BLS CERCERERTERERERED
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L‘ Project: Spectrum!CerEronics inter!ace

Don Thomasson

THE LEGIBLE
SPECTRUM

The ZX Printer is cheap, and (dare we say) a bit
nasty. We look at ways of connecting high-quality
parallel printers to the Spectrum.

he ZX Printer provides a -
: low-cost means for generating

hard copy from the Spectrum,
but the quality of the result leaves
something to be desired. Substitutin
a better printer involves a number o
problems (which can be overcome in
different ways):
@ The Spectrum has no explicit
parallel interface.
@ The output to the ZX Printer is in
the form of dot pattems, not
character codes, and the dot
patterns are not compatible with
those required by graphic printe:s.
® The codes used within the
Spectrum depart from standard
ASCI in a number of respects.

Two elements are needed to
overcome these problems, a
hardware system and associated
software, which is partly related to
the hardware arrangement and
partly dependent on the code
conversions which are to be
provided. An attempt is made here
to cater for a number of possible
requirements. :

THE HARDWARE

It will be assumed that the printer to
be used is equipped with a standard
Centronics parallel interface. This is
no place to start a debate on the
relative merits of serial and parallel
printer connections, but it should be
noted that some serial interfaces
inhibit some of the useful printer
capabilities because they are not
fast enough in the transfer of data.

A Centronics interface provides
seven of eight data lines, a'strobe’
line to tell the printer to take datg, a
‘busy’ line to indicate that the printer
is unable to accept data, and an
‘acknowledge’ line to signal that
data can now be accepted. The
combined presence of 'busy and
‘acknowledge’ can be conlusing,
and it should be understood that
they are altematives, only one being
used in a given system.

The action cycle involves putting
data on the data lines, and then
making 'strobe’ low for not less than
15uS. The printer accepts the data,
making ‘busy’ high until the system is
ready to take another data byte. For

most transfers, ‘busy’ will remain high
very briefly, just long enough for the
data byte to be stored. But when
actual printing begins 'busy remains
high until the printing is complete.

‘Acknowledge’, nommally high,
goes low for SuS (approximately) at
the time when 'busy’ falls to low. It
can thus be used to reset a bistable
in the intefface hardware, the
bistable having been set by 'strobe’.
In this case, the bistable effectively
provides the ‘busy signal.

Of the two altematives, 'busy is
more useful, on two counts. First, it
makes the bistable unnecessary.
Secondly, the line will appear to be
high if the printer is not connected,
and this can be used to avoid o
‘hang-up' in those circumstances.

The hardware thus needs to
handle 10 lines: eight data cutputs

THE LEGIBLE SPECTRUM

(or in some cases only seven), a
‘strobe’ output and a 'busy’ input.
The 8255 PPl (Programmable
Peripheral Interface) provides a
usehul basis, since it can implement
three separately-addressable ports.
The connections for an Epson

are defined in Fig. 1. Note that the
connections to the printer should
either be in twisted pair lines or in
ribbon cable with altemative lines
earthed. '

For those who want to keep
constructional work to a minimumn,
Kempston Microelectronics produce
such an interface, but without the
printer connection cable. They also
produce a complete printer
interface, of which more anon.

Those who wish to squeeze the
maximum performance from the
system may care to note thata
number of printer lines can be
added:

Paper Out: Pin 12, with earth on pin
30. High when paper is exhausted.
Connect to port C, bit 1 (pin 15 on
8255).

Select: Pin 13. High when printer
selected. Connect to port C, bit 2
(pin 16 on 8255).

Error: Pin 32. Low if error condition
found. Connect to port C, bit 3 (pin
17 on 8255).

Initialise: Pin 31. If this line is taken
low, the printer is re-initialised.
Connect to port B, bit | (pin 19 on
B255). -

+5V
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Filg. 1 An 8255 circuit suitable for printer interfacing.
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Project: Spectrum/Centronics interface’

Auto LF: Pin 14. While this line is
low, an cutomatic line feed occurs
after each line is printed. Connect to
port B, bit 2 (pin 20 on 8255).

These extra connections
complicate the software somewhat,
and provisions for handling them will
not be included in the routines given
here. However, they do allow some
interesting automatic actions. It may
be useful, in any case, to earth the
Auto LF line, since this aveids a need
to generate LF following each CR.

SOFTWARE
INTERFACE

The 8255 interface has to be
initialised before use by the routine
shown in Listing 1. The first output
sets up the 8255 to make port A
output, port B output, and port C
input. The second output sets bit 0 of
port B (strabe) high.

The complete Kempston interface
requires a different initialisation
procedure, shown in Listing 2. A
complete driver routine on tape is
provided with the hardware.

The next stage of initialisation
must persuade the Spectrum to call
the special interface routines instead
of the usual printer driver. This
invelves changing the relevant
‘channel data’, a task performed by
Listing 3.

Locations 5C4F/5C50 (23631/2
in decimal) hold the address of the
start of channel data, which is in
blocks of five bytes each. We wish to
change the fourth block, which
relates to the 'printer’ channel, so we
have to add 15 to find its start
address. We load the address with
the start address of the interface
routines. If we wish to be completely
sure, we can set the next three
locations to C4 15 50, these being

the original values, which will usually -

be unaltered.

All that remains is to determine
the contents of the new printer driver,
and those will depend on what we
want to achieve. Table 1 shows the
differences between ASCII and the
intermal code of the Spectrum, from

which it is seen that a number of
codes used by printers are not

available in standard form. The
question is, how many of these codes
do we need? That will be determined
by individual taste and necessity.
It will also be affected by the
characteristics of individual printers.
The response given above apply to
the basic Epson MX80, but an MX80
is not always an MX80! No less than
seven variont ROMs have been
identified, each set making the
printer work in a slightly different
way. (Some stop it working
altogether . . .) The Graftrax-80
ROMSs, for example, make codes OE
and OF unnecessary by providing
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altematives based on the Escape
prefix. This sort of thing makes it
very difficult to be dogmatic about
which codes are needed.

Almost inevitably, Escape will be
required, and it can be generated by

Listing 1. 8255 initiallsation.

1D BC,0E3BFH
1D A,B1H
ouT (C),A
LD A,OFH
ouT (C),A

Listing 2. Kempston initialisation.

LD HL,(5CHF)

1D EC,000FH

ADD HL,BC

LD (HL),Lower btyte of Address
INC HL

1D (HL),Upper byte of Address

The Address 1s the start of
the printer driver routine.

Listing 3. Channel changing.

CHR$ 27. Other codes are less
straightforward. Code 6 needs to
implement a half-screen-width tab,
or a retun if the midway point has
already been passed. Code 8 needs
to implement an erasing backspace.
Code ODH needs to act normally,
but it should also reset the column
count.

Codes 10-15 are specidl, in that
they are really prefixes, and the
following code should not print,
whatever it is. Similarly, codes 16
and 17 (AT and TAB) should take
special action, spacing forward to a
given position. Finally, codes ASH
upwards are tokens, and need to be
expanded by a Spectrum routine
starting at 0C10.

A skeleton program for this is
shown in Listing 4. Not all the
process modules are shown, since
the purpose of the listing is to
demonstrate the necessary
framework, and there may be
differing ideas as to the best way to
implent the code changes. The
GRAPH routine, for example, might
set a flag which causes both the
current code and the next to be
ignored, or it might change the
channel data so that the code is
re-routed to the appropriate
Spectrum routines. Those who want
to discover how to implement this will
find the Kempston routines of
considerable interest.

Table 1. Spectrum and ASCI| codes.

Code Spectrum
00 Not used

0l Mot used
02 Mot used
03 Naot v 2d
04 Mot used
05 Mot used
06 PRINT comma
o7 EDIT

08 Cursor left
[02] Cursor right
OA Cursor down
OB Cursor up
oc DELETE

oD ENTER

OE Number

OF Not used
10 INK

11 PAPER

12 FLASH

13 BRIGHT

14 INVERSE
15 OVER

16 AT

17 TABR

18 : Not used

19 Not used
1A Not used
1B ot used
1C Not used
1D Not used

1E Not used

1F Mot used
TF Copyright symbol

ABCIH Printer

NUL -

B_ell Buzzer

HT Horizontal Tab

LF Line Feed

VT Vertical Tab

FF Form Feed

CR Carriage Retum

50 Enlarged Characters
| Condensed characters
DCI Select

DC2 Cancel condensed
DC3 Deselect

DC4 Cuancel enlarged
Cancel Clear buffer
ETSCRFE Prefix code

Erase Erase
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THE LEGIBLE SPECTRUM

C,QUERY
Z,COMMA

C,QUERY
Z,BACK

Codes 0-5: Print as ?
Code 61 Half-screen width tab

Code 7: Print as ?
Code 8: Brasing backspace

Codes 9-0C: Print as query
Coda 0D:

Return and reset column count

Codes OE-0OF: Print as query
Codes 10-15: Graphics control
Codes 16,17: Position control (AT,TAB)

Print codes 18-7BH unaltered
Gonvert 7FH to '@°

Print BOH - AUH as space
Convert token to number
Convert token number to text

~ Print a query

Listing 5. PRINT for the B255.

PRINT LD BC,O0E3BFH

Loop i

« |Listing 6. PRINT for the Kempston interface.

NOTE: it is advisable to disable interrupts during
execution of either print routine,

Loop until not busy
Qutput data

Pulse strobe

Wait for not tusy

COMPUTING TODAY MARCH 1984

QUERY LD A,3fH |
JP PRINT _

BACK 1D A,{COLUMN) - ;
OR A
RET Z Return if column O
DEC A

: 1D (COLUMN),A .
LD A,7FH Pass 'erase' to printer.
JP PRINT

RETURN LD HL,COLUMN) -
LD {HL),0
JP PRINT =

Listing 4. Code converter. g

PRINT PUSH AF

L1 IN A,(5F)
RRC A
JR C,L1
FOP A

- our (1F),A
li

The ‘filter at the beginning of
Listing 4 can be modified as
necessary. For example, codes
QE-OF could be printed as controls
instead of being converted to
queries. ; _

Some relevant entry points and
data addresses in the Spectrum
gystem may be useful in constructing
the program.

As already noted, 0C10 is the
start of the token expansion routine,
5COE is the low byte of TVDATA, in
which data on celour and print
position are stored. Using this data is
a bit complex. When a 'prefix’ code
is recognised, itis putinto
TVDATA(L), and the contents of
5C51/2 are read to determine the
current channel. The address of an
interpretive routine is set at the
address so determined, and the
routine retums.

The interpretive routine, in the
present context, handles the next
output byte according to the
contents of TVDATA(L). If the value
stored there is less than 16H, a jump
is made to 2211 in the Spectrum
ROM, to process the qualifying data
as a colour instruction. Otherwise,
the TAB routine is entered, and the
data is processed as a TAB position.
The interpretive routine must reset
the current channel to the normal
print driver. :

Where the text to be printed is
free from colour changes and tabs,
this complication can be avoided.

PRINT DRIVER

The actual print routine is shown in
Listing 5 for the 8255 type of
interface, and in Listing 6 for the
Kempston interface. It is required, in
either case, to present the current
data on the printer data lines, and
pulse ‘strobe’ when the printer
signals that it is no longer 'busy’.
And that, really, is about all that
can be said without trespassing too
far on copyright preserves, except to
point out that the routines discussed
will work with code generated by
BASIC, but may not work with
machine code routines. For
example, the Picturesque Monitor
and Editor Assembler normally
achieve print action by calling
OECD, the Spectrum routine which
prints the contents of the Printer
Buffer. To drive an MXB0, it is
ncessary to change this call to
access the special printer driver,
which can be relatively simple, since
it will only be called upon to handle
straightforward codes. Picturesque
have a data sheet giving full details.
Interfacing the Spectrum to a

Erinter is thus a slightly complex

usiness, but the details which have
been provided should make it
possible. . .
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NEW HOME COMPUTER CABINET

SPECIAL OFFER £79.95

incl. VAT & Delivery

Especially designed for your home computer system,
whilst also accommodating your video recorder.

Qur cabinet has been custom designed after intensive
consultation with P.C. users to provide maximum
comfort and convenience during those long hours spent
slaving over a hot micro

The cabinet includes many features not previously
available, and as well as combining the very best
aspects of modern furniture design, it provides an
ergonomic and practical layout for all the major com-
ponents of your system

In fact, we are proud to claim that your cabinet will look
perfectly at home in your lounge, dining room, or even
bedroom.

3214" height, 36" width, 16%," depth.

JUST CHECK THESE STANDARD FEATURES

Smooth sliding shelf locks in positionjust where you require it — and
neally glides away after use

2 The computer shelf has been designed to allow adeguate 'Knee
room’ for you to sit comfortably. and will avoid ‘programmers back-
ache’

3 Adequate room to position tape recorder, printer, disc-drives, etc,
alongside computer for ease of use

4 Al cables neatly and sately out of sight, while allowing all units to be
permanently connected it desired

h

Lots of storage space for casselles, cartridges, books, listing paper,
joysticks, etc

Lar]

With shelves and doors closed, instantly becomes anelegant piece
of furniture

-

The lower shelf accommodates all makes of video recorders
currently available

8 Smart teak eftect finish

(i)

Supplied as a flat-pack. Very simple to assemble. using just a
screwdriver, Full instructions supplied

TERMS OF OFFER UK Mainland Customers only. Please allow up to 28 days for delivery, Cash with order or charge 1o one of the credit card
accounts specified. Maoney back guarantee if not satisficd provided the goods are returned undamaged within 72 hrs of the customer laking receipt.

ORDER FORM

Please send me one of vour new Home Computer Cabinets as advertised. | enclose my cheque for £79.95 or F?E}'bﬁ-‘ debit my
Access/BarclaycardNo ... ... .o Name (Block letters) ........ T B Signed s srnsrreenEE T

4 [ 1 o R P it M e e i ek Y L e e A L A A T e D R P A

MARCOL CABINETS, PO BOX 69, Southampton 501 0AJ TEL: (0703) 731168

(24hr answering)




AR
N FABULO

 VALUE thats -
| ol “out of this-?odd-
50 GAMES ON ONE CASSETTE
DRAGON I B s Spectrum’ @§appic ATARI (ORIC1 Zx&81. VI &) -

r—---———-—-

EXPRESS DELIVERY -

-———_—--———1

Please send me by  eturn of post, Cassette 50 at £9.95
tape.  end’ .se @ cheque/postal order for

- . 4 e
about the 50 games

3 LS made payable 1o
: CASSETTE - 50 but they include ORDER NOW ] B Cas:age¥Ganms Ltd.
.. Please debit I:‘ I S A A A
to suit most tastes in computer I S myF:‘Na. - PR O (I W W

game playing. : Address

CASSETTE - 50 will appeal to " [ SPECTRUM | DRIC-1 8 vic 20
people of all ages and the games o BBC 4B DRAGON ATARI APPLE

will provide many hours of : I. :
entertainment for all the family at 3 Post Code "’: Cascade Games Ltd.,
a fraction of the cost of other .‘- Suite 4, 1-3 Haywra Crescent, Harrogate,
computer games. - Country m' North Yorkshire, HG1 5BG. England.
Dealers & Stockists enquiries welcome. *F"=%  Telephone: (0423) 504526. CT 3/84
L N I I G S S N . - . M N N S N . . - - —_—

LANGUAGE LEARNING AIDS FOR FRENCH, GERMAN & SPANISH

Already in use in numerous schools and colleges, these characters. Masculine, feminine and neuter words appear in
programs provide an immensely powerful aid to foreign different colours to encourage gender learning. All lessons can be
language learning. The cassettes include extensive vocabulary run in three different ways, i.e. learning only, self-test or speed and
lists arranged as a series of lessons, each covering a different accuracy test.

subject. A tuition control program enables individual lessons to The programs are suitable for pupils of all ages as simple commands
be loaded and used as required. enable new lessons in vocabulary or grammar to be entered by the
WQr\dsl Phrm etc are Presen:ed first in ane 1angua_gel then user. These rnay then be E\ditE’d as require-d and stored on cassette
the other complete with all necessary accents and special for later use. Invaluable for’homework and exam revision!

Level A Cassettes: Contain the tuition control program and |6
comprehensive lessons for general vocabulary learning.
Level B Cassettes: Contain the tuition control program and 16
lessons including verb lists, adjectives, adverbs
and phrases.
Available from dealers, large stores or mail order,

Also Available ““THE SPANISH TUTOR"’
Him P

I ECE EET HEHTED o

Bh e i i s SOftware

| Pilgrims Close, Harlingtan, Dunstable, Beds. LUS 6LX Tel: 05255 3942

I-l-(-tjsr'nﬂs Software, | Pilgrims Close, Harlington, Dunstable, Beds LUS 6LX.

Please supply the following programs for the . . . . . . computer

{BBC/SPECTRUM] (Prices include postage & packing)

The French Mistress Level A @ £9.95 [} The French Mistress Level B @ £9.96 []

The German Master Level A @ £9.95 [ The German Master Level B @ £9.95 []

The Spanish Tuter  Level A @ £9.95 ] The Spanish Tutor  Level B @ £9.95 [
Iﬁ-.ddress

| | enclose a cheque/postal order value £
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News: User groups

Wendy J. Palmer

CLUB

CALL

MANCHESTER SINCLAIR USERS
CLUB
Tel: 061-225 6997 or 061-445 6316

This club meets every Wednesday
at Longsight Library, 519 Stockport
Road, Longsight. The meetings
start at 7.30 pm and everyone is
welcome, regardless of age or
experience. Just turn up or ring up
cne of the above numbers.

MILTON KEYNES
MICROCOMPUTER USERS
GROUP

Information Technology Training
Centre

Erica Road

Stacey Bushes

Milton Keynes

Tel: 0908-311526

This group has been in existence
for about two years and has grown
from a handful to 250. The group
meets on Tuesday nights from 7.30
pm to 10.00 pm and members help
each other devise new programs or
iron out problems in existing ones
They also have an organised
programme of lectures.
Membership ranges from seven to
10 and computer games are as
much in evidence as more
advanced programs. They would
like to encourage maore female
members but everyone is welcome,
so if you want to know more, why
not vigit the Centre?

TANDY MODEL 100 USER'S CLUB
Remsoft

18 George Street

Brighton BN2 1RH

Tel: 0273-602354

Following the launch of Tandy's
new Mcdel 100, this user's club has
been formed. It is felt that since
the Model 100 is so different to
earlier Tandy products, users need
their own club, where information
can be exchanged., A quarterly
newsletter is planned and a
discount scheme for software is
en‘nfsaan* The annual subscription
is £12, payable to Remsoft, or send
an SAE for more details.
Contributions for the first
newsletter are welcome —
preferably on tape cassette using
the text editor.

NORWICH AND DISTRICT BBC
MICROCOMPUTER USER GROUP
Department of Electronics

Norwich City College

Ipswich Road

[\or wich NR2 2L]

Contact: Paul Beverley

Tel: 0603-60011 ext 231

Meetings are held at Norwich City
College twice a month during term
time. They are of two tvpes — the
first Tuesday at 7.00 pm in Room
B9 are speaker meetings, and on
third Tuesday from 7.00 pm to
om in Rooms A3 and Ada are
srkshops. Subscription is £3.00
for the 1983 calendar year.
St.dents and OAPs £1.50; the first

it s free. Hf arranging bulk
hases, the club has been able
; ly ¢ riSSE‘Hf—Jb, discs, disc
drives, and the Epson FX80 printer
at almost trade prices. The Maths

1 Computer Studies Department
ning courses on
iming and the Department
[ronics runs courses on

o B

SOUTHPORT COMMODORE
COMPUTER USERS GROUP
5/19 Huth Street

La]:"cﬂl T

Queensland

Australia 4215

Contact: Bill Fitzpatrick

Tel: 075-320061

This group meets every Monday at
7.00 pm a the Southport State
School in Scarborough Street. 5o if
vou're in Queensland and you
have a Commeodore micre, why not
contact Bill?

CORBY UNIVERSAL MICRO CLUB
26 North Cape Walk

Corby

NU"’[]’]dTHF..lU[lahl[‘(.

Contact: Wilson
Tel: OEMEE “42522

This is a well-established gorup
meeting twice monthly on alternate
Wednesdays and Thursdays at
Lodge Park Sports Centre, Corby
(licenced bar and snacks
available). Membership is open to
anyone interested in
micrecomputing, with reduced
subscriptions for juniors and

64

families. & variety of machines are
catered for and beginners as well
as exper:enced users are welcome.
The club maintains a software
library of non-copyright material
free to all members and the club
has a small selection of
hardware/add-ons including a
printer. Visits to other clubs and
national events are arranged
together with in-club
demonstrations and exhibitions. A
newsletter is published.

NATIONAL COLOUR GENIE
USERS' CLUB

Lowe Computers Limited,
Chesterfield Reoad,

Bentley Bridge,

Matlock,

Derbyshire DE4 5LE

Contact: Richard Peat

Tel: 0629-45935

Lowe (’“omputers formed this
national club in April; a special
new cl UD magazine ‘Chewing
GUM' (GUM is the Colour Genie
Users' Magazine} was launched at
the same time in full colour and
fully backed by Lowe Computers.
Exciting magazine features include
‘Sticky Corners' to help users with
pregramming problems and to give
a facility for users to publish their
solutions. News on hardware and
software will also be published and
the magazine will have a
complaints column. Readers will
be encouraged to develop their
own programs and to distribute
thermn Il.rough the Genie Users’
Magazine's own label 'GUM Boot',
For more details on the club and
the magazine write to Richard Peat
at Lowe Computers.

SOUTHEND COMPUTER CLUB
128 Little Wakering Read

Great Wakering

Essex

Contact: R. Knight (Membership
Secretary)

Tel: 0702-218456

The Southend Computer Cluk has
changed its venue in the Esplanade
Public House along the seatront,
just past the pier. The club meets
every Monday evening from 7.30
pm to 10.30 pm and the annual
subscription is £6 for adults and £3
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CLUB CALL

for junior members under 14 years
of age. A wide range of micros are
brought along to the clul
many exper members are
'hn‘:['e lr: gi re ¢ 2, Lectures on
] : arranged and
:ilms. as an-:; when they are
available. The club has been
Ltt—wbl shed for three y and
formally known a t]
Essex Computin

Was

gramring
a:“:d ‘.«-‘ill arrange
them c.gq_ in in the e it
members are 1n terested. New
members are always welcome; go
along and see the many types of
micros belore vou decide to b buy
one

.-_jla es |

FORTH INTEREST GROUP
PC Box 1105

San Carlos

CA 94070

USA

Tel: (415} 962 8653

"'I',a is a u\-".Jr|d wide ¢

1 [\_.1 M J[IL 1 about
( 'mg_uc:r language
embarked on a worldwide
campaign to double 1its current
embership of over 3500. FORTH
nensions, the bimonthly non-
profit publication of the FORTH
nterest Group, will i “Iude

cial articles on music, graphics,
oice synthesis, prL..a.L
managerent, FORTH in the
laboratory, the history of FORTH
and more. A one year su';'_wsr.-ri]:?-'.imw
to FORTH Di :.L['I,.fLC'n m'udcd
in FIG membership of "ml" (Us
and $27 {toreign)

—
sk

ACORN COMPUTER USERS CLUB
BP 325

L1000 Brussels |

Belgium

Contact: Jean-Louis Meerts

The BEC I\v‘_icm's tame has spread
to Belgium; this club issues a
monthly new:,]e*ter full of
information and programs and has
bimenthly meetings in Brussels and
several provincial cities. Should
some readers be Ln'ﬂrefteq the

Club will send a the
latest nc-«w_-.lm er d YOuT
name and addres e above

addre:s

EAST LONDON AMATEUR
COMPUTER CLUB

r [II'
(or Fred Linger,
3288)

on the second and
t the month in the
ow Green
They
visit them and
the club and
e requested
k, apart
charge,
Meetings
nd at 10.00
in the month
re or talk on
subjects, the

3 tree’ evening
nce for
it problems,
i1 their 'toys’ and
= “vh ros of all
1 the ,:_':S 1 .'.'L;:"Sdc_:';r'
3 special meeting
and lectures an
cers. Same meeting
rxc,r_, u[_.bTJl[b

ind has easy r.'{ CE38

or elderly members to
nbership tee at the
rment is £5 per year, half for

junicrs and OAPs; if members of
other clubs would like to visit they
are welcome.

HX20 USERS GROUP

25 Sawyers Lawn

Drayton Bridge Road
Ealing W13

Contact: Terence Ronson

Tel: 01-968 1494

This group has been set up in
order to bring together the wide
spectrum of Epson HX20 owners
and users. Terence is gathering
ideas constantly from the response
hL has had from other users and he

ill produce lists of programs,
information, tips and advice in a
monthly n \ewsletter. The group is a
non-profit organisation whose aim
is to intr aduce users to this

achine by pocling ideas. He has
also had quit a lot of contact with
E the UK and it i
1 that the group can help
these ;:-e-;:[:-le obtain :-:D[t‘n'-'dl rnot
available to them in their own
countries

NATIONAL ASSOCIATION OF
VIC-20 OWNERS

;.I::' Iil ner ].—I‘- ad

Sherwood

Nottinghamshire

Contact: Stuart N Tomanek

For a membership fee ot £6

mermbers are entitled to services of
the club such as a sottware library,
monthly newsletter and sof

exchange se e. In additic
olfer advice to members on al l
matters concerning their mact

Headers sh
Com puter sex
Radio Ar narc_'ut ( “lub
_:&Fr“ yv:Mr 5 T. 5
'Er.le‘_.e_ Carnon Do

Cornwall TR3 6]Y

Gleng

[ruro,
Anyone that has an Oric and

would like to get in touch with
other users in the Harrow area
should write to Jam ]
182 Welbeck Road,
Middlesex, pt

West Har TOW,
A

one: 01-864 43

Mr ]. B. Grif
contact w
in the 5

fin would like to get in
other Dragon 32 :

lough area, wi ‘h a view lo
torming a users’ ¢ -lub. So an iyone
interested sh

I ould write '..1 hirn at 1
Garrard Haad_. Britwell Estate,
Slough SL35 26X,

Club Cdll,
Computing Today,
No. 1, Golden Square,
London WI1R 3AB.
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THENEW
 MPFIPLUS.

The MPF1 PLUS
incorporates the Z80 — the most
widely used 8-bit microprocessor
in the world, to form a Single
Board Computer (SBC).
Packed in a plastic bookcase
together with three
comprehensive manuals and
power supply (to BS3651
standard), the MPF1 PLUS is a
microprocessor learning tool for
every application.

FLIGHT

Electronics Lid.

Teaching you in a step-by-
step method the MPF1 PLUS
helps the user fully understand
the Software and Hardware of a
microprocessor easily and
conveniently — as opposed to
micro-computers that aim to
teach high-level languages
instead of microprocessor
systems fundamentals.

Not only is the MPF1 PLUS
a teaching tool but with the
available accessories it can
also be used as a low-cost
development tool or simply for
OEMs.

Quayside Rd. Southampton, Hants SO2 4AD. Telex 477793, Tel (0703) 34003/27721.

Micro-Professar is 8 frade mank of Mutitech Indusrs! Carparanon. 28015 8 frade mark of Zifog inc.

THE MPF1PLUS

Just look at the specification:-

Technical Specification

CPU: 780A
Software:
® 780/8080/8085 machine code

® 780 Assembler, line and 2 pass.

® 8K BASIC interpreter (Extra)

® 8K FORTH (Extra)

ROM: 8K Monitor (full listing and
comments

RAM: 4K CMOS (2 x 6116)
Input'Ouput: 48 system I/0 lines
Speaker: 2.25" coned linear

Display: 20 character 14 segment green
phosphorescent

Expansion:

® Socket for 8K ROM

® Cassette interface

® Connectors 40 way, complete CPU bus
Keyboard: 49 key. Full "QWERTY" real
movement good tactile feedback
Batteries: 4 x U171 for memory back-up
(batteries not included)

Serial Interface: 165 baud for read/write
via audio cassette

Manuals

158 instructions

1. User's Manual. 8 chapters.
1. Over view and Installation.
2. Specification (hardware and
software). 3. Description of
Operation . 4. Operating the MPF-1
Plus. 5. 44 Useful Sub-Routines.
6. The Text Editor.
7. Assembler and Disassembiler.
8. System Hardware Configuration.
2. Experiment Manual. 16 experiments.
3. Monitor Program Source Listing with
full commenting.
4. Also available the MPF-1 Plus Student
Work Book (self-learning text).

Accessories

® PRT-MPF-1P: 20 character printer.
Ready to plug in. Memory dump.

® EPB-MPF-1P: Copy/list/verify
1K/2K/4K/8K ROMS. Ready to plug in.

® SS5B-MPF-1P: Speech Synthesizer.

fnc. 20 word's and clock program.

1200 words available.

SGB-MPF-1P: Sound Synthesizer

Board.

® 'O —MPF-1P: Inputioutput board

' Yes! | now realise that | need an MPF1
‘I PLUS and that itis the lowest cost Z80
 SBC available with all these features.

I lenclose £165.00 (£140.00 + £21 VAT

! plus £4 carriage). Overseas P.O.A.
! Cheques payable to

: FLIGHT ELECTRONICS LTD.
| Flease debit my (o

| Barclaycard/Access | '
1

1

| Aceeas || L
Account No.

1REE [T TTTTTT] E

I Arinvoice will automatically be sent.

: Address

1
l
1
: Signature —
' Date —————e

I
L% ________________ - |



T1 99/14A

BLASTIT

Disarm bombs with a wire guided robot,
bombs must be disarmed in order within a
time limit. 5 levels of play, high score table.

- CORE!

A three part game, move left and right as
you descend through the clouds, birds and
aeroplanes. On to the caves and caverns
then through the 3-D maze to the Core.

FRUIT MACHINE

One arm bandit simulation featuring random
hold, nudge and gamble. ‘Reels’ are fixed
and can be learnt but motion is random. £4.95

UFO

Blast the aliens as they appear from hyper-
space, features 3 levels of play, refuel etc. £4.95

SPUDZ

Score points as you collect potatoes without
getting caught in the shadow cast by the
setting sun or falling into your trench. £4.95

COMMODORE 64
MUNCHER

100% machine code game making good use

of the sound and graphic facilities of the

64. Munch your way around the maze

avoiding the ghosts, etc. £6.95

Send Cheques and Postal Orders to:

CHRISTINE COMPUTING, 6 FLORENCE CLOSE,
WATFORD, HERTS WD2 6AZ
Tel: Watford (0923) 672941
Please add 55p P&P per order.




DRAGON 32

Hardware and Software

Available Now — Dragon 32 Expansion Unit

High quality design allows simultaneous connection of disc
drive and/or up ta four cartridges.

e Gold-plated connectors used throughout. Fully pro-
grammable cartridge selection. Allows High Speed Data
Transfers. Easy to use. Instructions included.

* Price £48.00 + VAT (Please add £2.50 post & packing)

Coming Scon A/D, D/A board, Eprommer, Graphics
Board, etc. all fully compatible Dragon 32

For Dragon 32

* Master Chess — Software Magazine for Chess
Enthusiasts. Study and enjoy the games of the masters,
past and present. Introductory selection with detailed audio
commentary cassetle.

* Price £8 + VAT (plus £1 post & packing)

Send large SAE for details of future issues of Masterchess
subscription rates and our full range of Dragon 32 hardware
products.

Chegues/Postal Orders payable to: Prelectronics Ltd.
Send to: Prelectronics Ltd., Albro Castle, St. Dogmales,
Dyfed, Wales.

MAIL SEND LARGE
HE E. i ORDER SAE FOR LISTS
SPECIALISTS INSTANT CREDNT

FOR CALLERS

Computers

A SELECTION FROM OUR EXTENSIVE STOCK
*TEXAS SPECIAL OFFER PACKAGE~

T199 44 Computer + Extended Basic including Delivery £165.95
£8.00

Protek " £14.95 inc. PAP. Uses 5
S SUCK

stick Interface £14.95 inc P&P

New MCE-40 Centranic 4 Coloursd Printer his most personsl

Micros £149.95 inc. P&P

ZX Spectrum & BBC Upgrades
Now in stock DRAGON DISC DRIVES £275.00 + £5. Delivery
Maw low prices on Texas T199/4A, Contact us first

Are you short of a cassetle recorder for Xmas — for your computer
CONTACT Us

Send Chegue with arder made payable 1o AB & C Computers
Duchy House, 6 Lower Aylmer Square, St Austell, Cornwall.

LUCAS

LUCAS LX

MEMORY 64K RAM expandable to 256K
LANGUAGE Microsoft BASIC
CASSETTE 300 or 1200 baud

DISC Smgle or twin 5% floppy disc drives

CP/M. 2.2 (su EEd ) or NAS-DOS
KEYBOARD DW RTY CUHSCE MEHIC FFUNCT W
DISPLAY SUPPLIEDLY

INTERFACE AT SERIAL ¥ BUS Q¥
GRAPHICS BLOCK & USERQY
LINEQ = RES 392 by 256
COLOUR 8 TEXT 80 by 25

Notes. The Lucas LX is a ZB0A microcomputer aimed more at
the professional and business user. Hence SMb Winchester
disc interfacing is provided. Popular printers may be used
with the RS232 serial interface, and a Centronics interface is
also provided. There is an additional parallel interface
connector for providing up to 16 on/off signals. The monitor
supplied as standard is a 12" monochrome version: a colour
monitor is also available. The high res colour graphics may be
392 by 256 in eight colours, or 784 by 256 in two colours. &
wide range of applications software is available via the CP/M
operating system, including Wordstar, Supercalc, and
Calcstar.

NASCOM 3

MEMORY 48K RAM 14K ROM
LANGUAGE Microsott BASIC
CASSETTE 300 ar 1200
baud
DISC extra 0S5 CP/IM or NAS-DOS
KEYBOARD QWERTY@CUHSDH ONUMERIC O FUNCTOI
DISPLAY MONITOR FSUFPPLIED O
INTERFACE PAHAI? SERIALLY BUSLY
GRAPHICS BLOC USERLF
LINEO RES _.-"Hd by 256 (two colours)
392 by 256 (four colours)
COLQOUR 8 TEXT 25 by 80
SOUND optional
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DEALER ge3:1\%1

MICRODEALER

Ss

PLYMOUTH'S
v Mascom

S & R BREWSTER LIMITED
86-88 Union Street, Plymouth PL13HG
Tel: 0752 665011 Open: 6 days

PARKSTOME COMPUTER SYSTEMS

Main Nascom Dealer & Service Centre

Also Dealers for Gemini, Transtec,
Genie

16 Station Road, Lower Parkstone,
Poole, Dorsel BH14 8UB.

Tel: PARKSTONE (0202) 746555

2IPPY ELECTRONICS

Wesl Dorsets Nascom Dealer
Business and Personal Computer
Systems, Primters. Software. Tel

Bridport (0308) 58538
Mail Order Service operated.
Access/Barclaycard acceptad

HUMBERSIDE

TOMORROWS WORLD
The sole Mascom Agent for Narth
Humberside
15 Paragon Street, Hull HU1 3NA.
TEL: 0482 24887

NORTHERN IRELAND

BALLYCARRY
NEWBURN CO ANTRIM
& days until & pm. Gemin ;
Mascom, Acorn Compule
ma printers, servicing
Industrial Control. Accounts, Wor
Processors

WHITEHEAD 78330

SUFFOLK

M. D. W. ELECTRONICS
47 Woodbridge Rd. East, Ipswich
IP4 5QN.
Tel: (0473) 78285
Masbus, Gemini,
woard Stackists

Nascom, Multi-

CHESHIRE

Automated Business Equipment
Ltd — Stockport — 061-432 0708

CBM specialist for industrial
accounts, management graphics
and planned maintenance,

HERTFORDSHIRE

Alpha Business Systems Ltd
Church Street, Indusirial Area, Ware,
Herls. Tel: 0920 68926
Specialists in recommending and
supplying complete systems for small
businesses.

LANCASHIRE

COMMODORE BUSINESS
SYSTEMS
Commodore Home Computers
Software and Hardware
01 - 228 1637
2/4 Oxford Road, Manchester
M1 5QA (Opposite BBC)

LONDON

MAYFAIR MICROS

for a Wl range of Commodore

equipment at  very competdive

prices 5th Floor, 65 Duke Street,
London W1. Tel: 01-629 2487

TYNE & WEAR

KEY COMPUTER SERVICES
LIMITED
Micro Computer solutions 10 everyday
business problems
Osbarne House, 28 Osborne Road,
Mewcastle upon Tyne NE2 2AJ.
Telephone: (M632) 815157

Durectors: J Sowerby, V. Sheparnson

WALES

| WALES |
EVYTE-RITE

Liamdafi AR & TV Lid, 24-26 High St.,
Llandatf, Cardifi. Tel: 0222 563760
Wascom, Gemini, Lucas Logic. C

Helworks, Dragon

Cal

SIGMA SYSTEMS LTD
266 North Road, CARDIFF

Tel: 621414
Also authorised dealer for CBM
Digial, 1CM, ACT. Sirius &
A aricot

WARWICKSHIRE

BUSINESS & LEISURE
MICROCOMPUTERS
16 The Square, Kenilworth,
Warwickshire CV8 1EB
Tel: 0926 512127
We are the largest Lucas Mascam
daealer in the LUK and carry the grealest
varigly of products for this range of
computirs

WEST MIDLANDS

MICRO BUSINESS CENTRE LTD
Wolverhampton Computer Centre, 17-
19 Lichfield Sireet, Wolverhampton,
Waest Midlands WV1 1EA. Tel: (0902)
28907 or 29021
Complate range of Commodare pro-
ducts always available

COMMODORE 64

MEMORY 256K 20K ROM
LANGUAGE Commedore BASIC
CASSETTE 300 baud
DISC Twin in-built floppy drives
KEYBOARD QWERTYWICURSORMNUMERICHAFUNCT 4
DISPLAY TV MONITOR SUFPLIED @
INTERFACE PARA SERIAL 1 BUS O
GHAPHICS BLOCK @2 USER 0O

LINE O RES B0 by 25

COLOUR 16 TEXT 80 by 25
SOUND Three channels
Notes. The Commeodore 720 is the top model in the 700 range
of business machines. It is built round the 6509 processor, but
there is a dual processor (Z80 or 8088) option. The machine
has been designed to meet the IEC specifications. The black-

and-white monitor screen is integral and features tilt and
swivel. The keyboard may be detached. The dual disc drives
are built-in to the main housing and use DMA transfer, in-
creasing speed.

il L

COMMODORE 720

| MEMORY 64K RAM 26K ROM
LANGUAGE PET BASIC
CASSETTE 300 baud
DISC extra DOS
KEYBOARD QWERTYRCURSORMNUMERIC CJFUNCT A
DISPLAY TV ¥ MONITOR SUPPLIEDO
INTERFACE PARA &4 SERIAL 2 BUS 4
GRAPHICS BLOCK [ USER M

LINE [0 BRES BOby 25

COLOUR 16 TEXT 4‘5 by 25
SOUND Three channels
Notes. The Commeodore 64 is a 6510 based micro that can also
use Pascal, COMAL, LOGO, FORTH and PILOT. Programs
can be loaded from cassette recorder or disc drives, both

extra, or cartridges. The various peripherals include printer,
joysti d ddl
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SHARP

MICRODEALER

SHARP MZ-80A

level soffs
compiler)
available. .he
Newton He

f is
Shcrp Electmnlcs {UK]' Ltd, I hr)'v l—‘iUd._,.
Manchester M 10 OBE.

BERKSHIRE

Fully siappord with saftware and
hardware. Sharp 700, Sharp
MZBOA, and MZE0B.

Vi 'ork Aoad, Malderhesd,
Terka. Phand Ioi dalmis —
DEFR TITTA

MEMORY 48K [-"!A'\d 4K ROM
LANGUAGE i 3 ASIC
CASSETTE aud (built-in)
DISC axtra Dos
KEYBOARD QOWERTYS CURSOR K NUMERICE FUNCTD
DISPLAY VO MONITCHRRSUPPLIED &
INTERFACE PARAN  SERIALLC  BUSKS
GRAPHICS BLOCK® USERO

LINE RES 80 by 50

COLCUR TEXT 25 by 40
SOUND Single channal

COMPUTER 100
181 Oxford House, Reading,
Berks RG1 TUZ
TEL: 0734 591616

One of the UKs largest stockists

MIDLANDS

JAXREST LTD
Linton House,
Catherine Street, Aston,
Eirmingham.

Tel: 021 328 0543
Sharp Service and Support

NORFOLK

GRASSROOT COMPUTERS
25 Wellington Rd., Dereham.
TEL 0352 4540

CAMBRIDGESHIRE SCOTLAND

MS CONSULTANTS
(CAMBRIDGE) LTD
152 High Street, Huntingdon,
PE18 6TF. Tel: 0480 51721
Specialists in Sharp
Haroware & Software

micro change ltd

5 Annfield Place, GI“ ow C31 2XN
Tel: 041 - 554 7623
SHARP ALTOS SUPERBRAIN
Call ws for your soltware and are
requirements — Wa will
base la meat these

LANCASHIRE

- 12-14 Avenham 54,
gumlta Preston (0772) 51686
Sharp MZ-3541 Based Software, Beke-
house Orders Systern, Barslock System

SALES — SERVICE

SOFTWARE

LOWDATA SYSTEMS

A division ol Lowdon Bios, & Co (Engen
oers Lid), PO Box 53 Blackness Aoad
ndee, DO SJG

Tl (0382) 22314
Full range of Sharp Equipment stocked

STAFFORDSHIRE

SHARP MZ-80B
MEMORY 64K RAM 2K ROM

LANGUAGE BASIC (on tape)
CASSETTE 1800 baud
built-in
DISC -=:ftra Dos
KEYBOARD  OWERTYN CURSORSS NUNME!
DISPLAY ™GO MONITORRM'S E
INTERFACE FHFH—- 0 SERIALO ]
GRAPHICS  ELOCKS USERL
LINER RES 320 by 200
COLOUR TEXT 25 by 80
SOUND 3 channels

Notes: The= Si‘.&rr: MZ.80B is a £80A based micro. |
languages can be loaded as the m achine is "soft”, 1
ing [ tted in ROM. Expansion unit, th e MZ- HOJ 5 printer an
BOFB floppy dise drive are also available. The supplier is Shurp
Electronics (UK) Ltd, Thorr' Hoad, Newton Heath, Manchester.

MICRO APPLICATION PACKAGES

LTD. Wild OQaks Drive, Thornton,

Blackpool FY5 SBH Tel: 0253 ﬂﬁﬁdﬁﬂ

Sopecialze ]

*:nam MZ-:
Casling L

Graphics Dlaj..] I
Suitable H\"! fﬂr

SHARP CENTRE
16 Melvilie Street, Lincoln,
Tel: Lincoln 32379
All Snarp Microcomputers, Specialists
in Industrial Process Cantrol Systems.
Custamers include British Telecom,
MioD CRA & CTA Members

LONDON

COMPUTER DISTRIBUTORS
DISCOS LTD.

East Cannock RAocad, Hednesford, Stalfs
WS ELT, Tel: Hadnesford (05438) 2021-3
MZ 3541 Business Compufers, Peachires
Busmess Software, Financial Director
Accounts Package, MZ 700 Whalesalers

2 WALES

STEVE'S COMPUTER COMPANY LTD
CASTLE ARCADE, CARDIFF.
Tel: 0222 — 371578
OPEM: Mon — Sat. 9 - 530
For Components 1o Compulers

WEST SUSSEX

SHARPSOFT LTD.

With the Sharp user 0 mend. For Ih{

Sharpsoft Ltr.! cmallen House,
88-80 Paul Sireet, London EC2.

Tel: 01 - 729 5588,

MICROCENTRE LTD.
SYSTEMS, SOFTWARE
SERVICE, SUPPORT

2B-30 Station Road,

Bognor Regis, Sussex.
TEL: 0243 827779

MICROS FOR MANAGERS
Focket Computer Software Specialists
Sharp  PCE000, PC1500, PC1251
PGA245, PC1211, NEW Sharp PGS000
in stock. Bubble Memory MSDOS

marvellous! EAS|calcfile/cashitrand
(prices from £8.95 to £899.95). Write/
Phona for Business Software Cata-
logues, 149 Gloucester Rd., London

SWY 4TH, Tel; 01-370 5125

YORKSHIRE

PROGRAM 1

For Business Software

35 Albion Street, Hull.
TEL: 0482 20022
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COMPUTING TODAY
01-437 0699

: =
Lineage: 35p per word. B —
Semi display: £8.00 per single column centimetre
Ring for information on series bookings/discounts.

- Send your requirements to:
MARK BECAREVIC
ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

UsST COVEH CHILTERN ELECTRONICS
Amezing Value in Video Monitors

ELIMINATE

ADVANCED

{new model) & Atari $10/1010in natural
quality vinyl. Just send £2.96 (Spec-
trum £1.50) or £3.85 to inc cass. cover,
stating computer and cassette mode.
asselle cover only £1.50 to:

Green Screen P31 pharsphar % Antiglare

fube «  Attraclively siyled case w»

Composite video maing ope: ihion,
Available n 9 Model HM311 £85.

FAULTY
CASSETTES

COMPUTING
HOLIDAYS

For Teenagers 12-18

12" Model HM123 £88.
FANTASTIC KEYBOARD BARGAINI

ALLEN ENTERPRISES Scoop purchase allows us to offer a 49
key UWERTY layoul, ASCI encoded

Expand your knowledge and quiz our

DataClone is the first experts at 2 modem computer

company in the UK established
specifically for the duplication

centres.
W Advanced BASIC software
develop

Freepost, Dept CT, Luton LU2 BBR

Amounl £370 - VAT

keyboard, Fully cased, used but ment
guyamnmed wyorking. Full logic of dala casselles. B Introduction to high-level languages
diagrams and information supplied. il B Main frame and microcomputers
All other duplicating houses
OMLY £15. Add camage £1.85 and VAT, e — — — — —
BLANK CASSETTES! Educational dls«:nunts.gﬂc{:aa:s walcome are audio orientated — only Please send me your Adventure
TOP QUALITY PROFESSI Same day despatch. Gall Gary Kenl oo 3 E g
BRAND COHPUTEH?:U%?IO"L 02407 71534, High Streel. Chaltont st DataClone has a duplicating Holiday brochure for 6-18s
CASSETTES AT BUDGET Giles, Bucks HPB 4HQ. Telex: 262284 systern designed from scratch MNarme: |
PRICES purely 1o hande compuler Address:
Packed in boxes of 10 cassetles information.
complete with labels. inlay cards | |
and library cases. Prices include EPEON E:t“ﬁaEEINTERS The result? Postcode:
VAT post & packing RXBO Tractor (100 cps]  £248 - VAT Greatly improved rellabntltyln | Tel: Age: |

Length EBI Gty FX 80 FAT {1680 cps)

data transfer rates from 300 to

i Free eolour brochure.
rice Plus Star & Juki Printers available from
beyond 2400 baud — pre- m’_ Tel: (0983)
viously unattainable AV oo ored2i
Sl a0 MRL Printer Interfaces : . PGL
o ]‘g m:: Egg Available 10 fit most micros. Electron, Al formats catered for. I_ Sbutmnm MESUMNEIN;EMW HRY ?il
0 min  £5.20 Spectrum. Atarl, Commodore 64 incl. Quantities from 100 to infinity. i
B0 min  £5 80 FREE Cable ALL AT £39.85 Inc
90 min  £7.50 RING 0506 31605 FOR DETAILS Contact us now for brochure.
Cheque/Postal Order enclosed for £ FREE DELIVERY f
i' MAME v Selection of Disc Drives al bargain DE[EIC|DI'IE _f the first
"""" prices fram £135 (inc VAT) 1o fit BBG, specialist service for computer
: ADDRESS .. e A cgssenes p LIBRARIES
I B it il b ot ol L e Micro Research Lid (Freepost), '
T CPRQFEEDMAL MAGNETICS LTD Indusirial Unil B, Knightsridge East,
4 asselte House, 329 Hunslet Rd, Leed Liwi 1l EH54 BRA, Wesi Lothi
Tel: (0532) TOROBE | nasinne athian. THE MZ80K/A
TRADE ENQUIRIES WELCOME SOFTWARE LIBRARY
Choose from 150 titles. These in-
2 clude esciting Arcade/Adventure

Home Computer “CONSOLE" in teakwood finish

games, and Educational/Business

applications, Once only member-

ship fee. £5.00 Hire charges only

90p per 14 day period. Plus your first

5 games FREE. Send now for free
illustrated catalogue to:

The Yorkshire Software Library,
13 Park Top, Pudsey,
Yorkshire LS28 6BY.

Sk

Simple self-assembly
to house your:

computer, VDU/TV,
cassette player, tapes,
printer, magazines

SAFELY.

Professional quality equipment by AGC
¥ic 20/64 Deagon 32 164 Atari 800 Corp ideal for your micro. Look at these
1600XL BEC A & B, Electron, Spectrum features. » Superbresalytion for graphics,
Cass Unit C2N {old modal) C2N1530 20 col e + Bandwidih 10h2-22Mbz *

; {10} £235 ~ WAT Paper, Ribbons & Relills
LY 5 min £4 .85 RING 0506 31605 FOR DETAILS
]

CARTRIDGE CITY will rent Atari
400 and 800 owners carlridges at
low rates. Discounts on software
purchases. Details from Cartridge
City, 25 Gaitside Drive, Aberdeen

DATACLONE

Unit 1, Roslin Square, Roslin Rd.,

!
i‘
|

Aclon, London W3. AB1 7EH.
TO ORDER: Send £49.00 plus £6.00 p&p THNIA04ET Telax=HirR
(delivery 21 days) to;

FORDBURY PRODUCTS WHICH COMPUTER? Hobbyis! SOFTWARE
orB . For individual -

PO Box 20, Hertford SG14 2LW eyt ttnvasrd| EDUCATIONAL
together with name and addressto:
C & S Advisory Services, 144 1515 VIDEO

Sutcliffe Avenue, i Specialists in Educational Software, |
i Gnmey' South Soltware and Textbooks/Software

BOOKS AND
Humberside DN33 1AP, Pack from ABC fo A-Level, M
PUBLICATIONS major publishing houses inchided 1n
PARAPHYSICS Journal (Russian | mosi- popular nome. and. schoo]

;_r?nslallons): Psychotronics, —— g?mg;.l;esrabl;mg Flona Brooks now on
irlianography, Heliphonic Music, -2 cased with 48K RAM 1« . 0T write stating model lo
Telekinetics, Computer Software. {E:!-) AVC and extensive software, ASP . o, [honl =T, Gnown ook,
ffers over £55Q;,. Wdterluuwile 01 437 0699
COMPUTING TODAY MARCH 1984 : M
';
=% &

Church Road, Norbiton, Kingston,
SAE 4 x 9". Paralab, Downton, Surrey KT1 30B 9
Wiltshire. 52314,




POOLS PREDICTION

“POOLSWINNER"
The most sophisticated Pools Predic-
tion Aid avallable, Gives probabilities
of score draws, draws, homes or

Bways, bDased on two databases
holding over 20,000 matches (in-
cludad). The databases are automa-
tically updated as results are entered.
This year's results are supplied with the
package. Can be used in simple mode,
or with paremeter adjustments to
davelop your own unique forecast
method. Fully documented, available
now for Apple, Spectrum  (48K),
Dragon, ZXB1 (16K), Commodore &4,
BBC (B} (othars — pleasa enquire).

£15.00 (discs/tapes)

"POOLSDATA"
Complete record of all English Foot-
bkall League matches 1878-83. Team,
scores and dates of 10,000 matches
held in simple formal, ready for your
analysis. Starter analysis programs
and full documentation included.
Available for Apple, Spectrum, ZX81,

BBLC, Dragon, Commodore series.

5 yrs Data £15.00 — 2 yrs Data £7.50

SELEC SOFTWARE {PCN}. 3? Cnun-
lor Lane, Cheadle
061-428 ?425

SOFTWARE APPLICATIONS

CORTEX — FORTH

For fig-forth with extensions for
Cortex Colour Computer. 16K
supplied in two 2564 Eproms, Re-
places 1st two Basic Eproms.
£35 INCLUSIVE
LOMBARD SYSTEMS

18 Lombard Sireet, Lidlinglon
Bedford MK43 ORP.

DRAGON ADVANCED
PROGRAMMER'S PACKAGE

The mast comprehensive FORTH im-
plementation on the market, suilable
for 32K and 64K. Includes the language
itzelf which can access Basic com-
mands, powerful text editor, G809
macroassembler, extensive documen-
tation and the fig-FORTH Installation
Manual. Plus: Dragon Companion
Book containing full BB0S dissassamb-
ler, extensive memory map, many lips
to get the most from your Dragon.

Excellent valua at only £15 inc.

M & J Soflware, 31 Grays Closa,

Scholar Green, Stoke-on-Trent.

(0782) 517876

TRS-80 MODEL |
1500 BAUD CASSETTE
SPEED-UP UTILITY

Load and Save Programs at 3 times
normal speed!

* No hardware modes needed
Works on BASIC & SYSTEM
programs

Displays program as it loads
Programs can be up to 14.5K long

{16K Lavel Il oniy)

£7.50 inc p&p to:

D JACKSON (Software),
37 Sandhurst Road, Bexley,

COMMODORE 64.
Enables

. “Spriter”
single or

Sussex BN4

ASP CLASSIFIED
01 - 437 0699

multicolaur
sprites 1o be designed interac-
tively, complied and saved o tape.
Tape £460. 43 Chanctonbury
Drive, Shoreham,
5FR,

NEWBRAIN

The professional micro computer for
the price of a hobby machine.

EXPANSIONS, CP/M IN STOCK
Delivary frea. Call us for vary special
affer. Mail Order, Access.,

Call STEVENAGE (0483 812439}

anytime for the latest details of New-
brain Hardware. Software, Books.
"Newbrain Dissected™ Book £8.00, tapa
£9.95 and both £18.45. "Gelting More
from your Mewbrain” £7.50. All include
p'p. Epson, CPBO. Juki & KDC printers,
monitors & recorders. Chess £14.95.

ANGELA ENTERPRISES

4 Ninnings Lane, Rabley Heath,
Welwyn, Herls ALG 9TD.

SOFTWARE
GAMES

GROVE SOFTWARE

Games for the Jupiter Ace
with 16K
TBT 1 Mastermind + Bormber
TBT 2 Pairs + Submarines
£5.50 each inc p&p
SAE for Catalogue.
Cheques and PO's to:
GROVE SOFTWARE
2 Grove Court, Oakfield Road,
Penge, London SE20 BRG.

TO
ADVERTISE
- YOUR
SOFTWARE

GAMES
PHONE
01-437 0699

COMPUTING TODAY

CLASSIFIED ADVERTISEMENT — ORDER FORM

If you have something to sell now’s your chance! Don't turn the page — turn to us!

Hates of charge: 35p per word per issue (minimum of 15 words).Please state classmcatlon
: and post to: COMPUTING TODAY, CLASSIFIED DEPAHTMENT
1 GOLDEN SQUARE, LONDON W1.

£5.25

£7.00

£8.75

£10.50

£12.25

£14.00

£15.75

£17.50

Please place my advert in COMPUTING TODAY for

I am enclosing my Cheque/Postal Order/International Money

Order for: (delete as necessary) E. ...

. {(Made payable to AS.P. Lid)

...... issues commencing as soon as possible.
Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mra/Miss/Ms) .........
(delets sccoraingry)

L e T T L L e L T LTI Y

..........

R e e ] Eremsamnann T T T T T T T P T T T T P T T

----------------------------- T T L L e e T T
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LUITIPUTA

AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...

BERKSHIRE

ICro PRINTER LANCASHIRE
eneral SPECIALISTS
Call for adwvice on pronier Seiect
Epson & Microl qf s iinces L cat 51 QUEEN STREET, MORECAMBE.
available for &l popular mecros Tel: 411435, Also open Sundays.
& THE BIRCHWOODS, TILEHURST, READING. . Sinclai Cull-lllu-eri:{'. :E;.:'Jln 'BBC + Dragon
3 bl Ori S aler for Bueg-Byte, Imagine. Quicksilva
% TEL: 0734 25226 Artic. Melboyrme House, Silversof ate.

rthe n fiedd Rao.,
:COMpUters: s

Tek [(0928) 35110

Open: 6 days 9-6 Retal and Wr
Alom, BEG, VIC20/ 64, Mowbs
Specirum. Al acoessor

Compuier
dunk Shop

Wa Buy, Sell, Break Gomputers & Penpherais
10 Walerlon Rd, Widnes Halton Te 51 420 455

LEIGH COLOUR
LABORATORY LTD
&7 Chapel 5t, LEIGH,
Tel: 0942 607661
Open: 9 — 5.30.

COMPUTER—
SHOPS
29 Hanging Ditch, Manchester.
Tei: 061 B32 2269
Open: Mon-Fri 9.30am-5.30pm
Sat 10-5. Retail and Wholesale.

CORNWALL/DEVON

LINCOLNSHIRE

A.B. & C. COMPUTERS (CT)
Duchy House, 6 Lower Ayimer Sq., 51. Ausiell
Tel: 0726 64463/6T33T

Wide range of popular Micros, Printers, o
secessones. Wa stock all U need = [ry ug fast for
service and compalitive prices

SHARP CENTRE ey
16 Melville Street, .
Lincoln.

Tel: Lincoln 32379.

Open: 9am-5.30pm closed Wed.

pLYMOUTH'S NAQsCOM
DEALER

S & R BREWSTER LIMITED
86-88 Union St., Plymouth PL1 3HG.
Tel: 0752 665011 Open: 6 days.

ZIPPY ELECTRONICS |

West Dorsels Nascom Dealer
Business and Personal Computer Systems
Printers, Software, Tel. Bridpon (0308) 5653%

tdail Drder Service operated

Access: Barclaycard accepled

HERTFORDSHIRE

NEWBRAIN SPECIALISTS
HARDWAHRE & SOFTWARE
Printers, Epson, Shinwa, Juki etc. Maniars, Tape
Recorders, Books, Expansions, SR/, Mail Order,
Access, 2 new books — see nlassified ad for details
Chess in stock £14.95
ANGELA ENTERPRISES .
Tel: Stevenage (0438) B12439 anylime

NORTH KENT

LONDON
Henrys
COMPUTER SHOP

404-406 Edgware Road, London W2 1ED.
Tal: 01-402 6822
Open: & days a week. Order by phone or call
in and sea 1or yourself

A. J. Duchesne

(Computer Consultants) Limited
5S¢ 3lists in Small Business Computing
10-12 Creechurch Lane, London EC3A 5AY
Telephone: 01-621 0433

-

LOOKING FOR
MICR;COMPUTER HARDWARE
OR SOFTWARE? LOOK NO
FURTHER THAN
COMPUTAMART!

MIDDLESEX

L.B. ELECTRONICS
11 Hercies Rd, Hillingdon.

Tal: Uxbridge 55399 (24hr ans. service)
Opan. 6 days, 9.30am-Gpm, {lunch 1-2.16 except Satl
Surplus aguipment, memory, EPACMs stc. Also
established mail arder senoce

NORFOLK

ANGUA COMPUTER CENTRE

88 St Benedicts Street,
Norwich,
Tel: (0603) 29652/ 26002.
Open: 6 days 9am-5.30pm.

f

|'I'

W
;i "
NORTHAMPTONSHIRE

NORTHAMPTON
HOME COMPUTER CENTRE
58A Wellingborough Road, Northampton.
Tel: (0604) 22539
Open: 6 days a week from 10 - 6

NORTHERN IRELAND

NEWBURN &"srin
[ -_JH?-;-.. until Bpm. G .i.I'I f‘li!li:.ﬁ'?' Mascam

Acorn Compuiers, D 5, pinters
| Accouns

50r5 ,-|=
WHITEHEAD 78330
SCOTLAND

VICTOR MORRIS cLASGOW

TANDY TRS 80, VIC 20, VIDED GENIE, APPLE

PANASONIC, CUMANA, EPSOMETC.
340 Argyle Street, Glasgow G2: 041 2218958

STAFFORDSHIRE

COMPUTER CABIN

24 The Parade, Silverdale, Newcastle,
Tel: 0782 636911

VIC-20, ZXB1 hardware and software. BEC. Atom,
Spectrum software

SOUTH LONDON

MeEDWAY COMPUTERS
141 NEW ROAD, CHATHAM.

Tel: 0634 826080

Open Mon-Sat 10 - 5. Closed Weds
Maost compulers and software stocked

'CROYDON COMPUTER CENTRE

29a Brigstock Ad., Thorntan Heath

| Surrey. Tel: 01-689 1280
BEC, Acorn, MewBrain, Genie, Onc
Kaga Microviek Zenith Menitors. QK|
B0 B24 + B4 Printers, Paper Ribhons

| Sofiware etc. eic BUY 'HIRE

COMPUTING TODAY MARCH 1984

24 Gloucester Road, Brighton.
Tal: 0273-698424.
Open: Man-Fri 10am-5.30pm,
Sat 9am-5.30pm

TYNE AND WEAR

HCCS associaTes
533 Durham Rd., Low Fell,
Gateshead. Tel. Newcastle 821924,
Dpen: 6 days %am-5.30pm {Sat
10am-5.30pm). Specialists in: Acarn,
BBC, Video Genie, VIC 20.
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AT A GLANCE..

.AT A GLANCE...AT A GLANCE..

.AT A GLANCE...AT A GLANCE..

.AT A GLANCE. ..

WALES

SIR Computers Ltd.
91 Whitchurch Road, CardifL

Tel: 0222 - 21341
B[B/C} h

‘@EM MicioLCentre_

OEM COMPUTER SYSTEMS
9-11 Regent Street, Rugby CV21 2PE,

Tel: (0788) 70522/3/4

THE FINEST COMPUTER SHOWROOMS IN THE mIDLANDS

STEVE'S COMPUTER COMPANY LTD

CASTLE ARCADE, CARDIFF
Tel: 0222 — 371578

OPEN: Mon — Sat. 9 — 5.30
FOR COMPONENTS TO COMPUTERS

CARVELLS OFRUGBYLTD
3/7 Bank Street, Rugby CV21 2QE
The Acorn/BBC Specialists
Nialso stock Texas T199, WIC 20 Dragon 3.
Commuodore 64, Sinclair ZX81 /Spactrum, One. A
Dl% drives. Epson. Juki. Shinwa & Olivelti Printee

and Books
Tel: Rugby 65275/6

BUSINESS & LEISURE

WARWICKSHIRE
MICROCOMPUTERS

16 The Square, Kenilworth. %
Te* Kenilworth 512127,

Open: Mon-Fri 8am-5pm. % day Thur
{lunch 1-2). Retail and Wholesale

YORKSHIRE

BRADFORD'S COMPUTER
SHOP

at Thomas Wright (Bradtord)
Ltd., Thorite House, Laisterdyke.
Tel: Bradford 668390,
Open: Mon-Fri 8.46-5.30. (Sat 12am}

r Please include my business details in the next available issue of Computing Today:
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lmagmatlon
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| TECHNICAL{ scoPe i¥a fully structured
DETAILS - multitask language specifically

: * A VERY POWERFUL, TRUE
~ + MULTITASK LANGUAGE

" Sk SIMPLER THAN BAS'C

Write Machine Codeina .
fraction of the time currently
reqmred

L ]

" SCOPE is available from

most good quality

dealers and selected
"branches of-

“WHSMITH

For details qf how to get
your games thlished

wmwat y contact

" Jk ASFAST AS MACHINE CODE

knowledg&of machlne code is rer_wlfed

' not available from'BASIC. -

48K SPECTRUM

ISP Marketing

for writing graphics, animation and sound.

o, 'Being fully conipatible with BASIC it.is |dea| for
| writing both arcade and adventure style games.
. Additionally; with SCOPE present in highememory

it.can be used as-an assembler with SCOPE words
as plairf |1anguﬂge mnemonics. Therefore no

The landtiage is'extremiely easy to
comprehend and is very powerful
mdeedprowdmg mcmy fealures AL
SCOPE HAS TO BE USED
TOBEBELIEVED *



GIVE YOUR MICRO
THE SOFTWARE IT DESERVES!

Making the Most Motorists’ Lo White Knight Record Keeper
of the Micro . Mark 11
Ultracale
Structured Basic
Beyond Basic
VU Type

makincTheMosT ¢ I motorists’ |og g

OF THE

Pty s 1D Covsuimis’ 4 Soranps

Beyond
Basic

BSIT Assevnbly Language Frogramimng for she
Btk Brosdessting Corporation Microoompaier




