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With Grafpad you can now add a new dimension to your

S fo r aS many uses computer enjoyment, but most important, it helps you
create yourown application programmes by the simple use
aS YO U of the Grafpad!
. . The Grafpad comes complete with a cassette comprising
canimagine!

two programmes.

'HE FIRST PROGRAMME
displays the co-ordinates of your screen area. The
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)

- v T 1DE
BY TELEPHONE

BY POST:
If you are an American Express, Simply fill in the coupon, enclosing
Barclaycard, Diners Club or Access your cheque/PO. made payable to:
Card Holder simply telephone us giving BRITISH MICRO, or use the special
your Card No., Name, Address and section for Credit Card Holders, and
item(s) required and your orders will be post to the address below
dispatched within 48 hours! Please allow 14 days for delivery.
r Post to: BRITISH MICRO, UNIT Q2, PENFOLD WORKS
I IMPERIAL WAY, WATFORD, HERTS. WD2 4YY
Please send me Grafpad for:
I [] BBCMODEL2 [ ] SINCLAIRSPECTRUM [JcOMMODORE 64
(Please tick)
3 |
(The above designs were drawn by a 12-year-old at our I [ Oty | item Ex. VAT | Inc. VAT Tota
showrooms!) Grafpad Complete £125.00 | £143.75 |
I C.A.D. Programme | £18.00 | £20.70 |
Postage, Packing & Insurance | £5.00
DEALER INQUIRIES WELCOMED I |enclose mycheque/PO.forL...........ccoeeenn. R
| ' J - - CATIONA
SPECIAL DISSOUNTS FOR EDUCATIONAL | | prefer to pay with my American Express, Barclaycard, Diners, Access Card
AUTHORITIES (Please cross out whichever is not applicable)
I CARDNO.
BR’I ’SH M’cno I el
EGOTRON GROUP COMPANY e
A H I ADDRESS 3
Unit Q2, Penfold Works, L Address above must be the same as card holder.

Imperial Way, Watford, HERTS WD2 4YY
@ TEL: (0923) 48222. TELEX: 946024
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Computing Today is constantly on
the look-out for well written ar-
ticles and programs. If you think
that your efforts meet our stan-
dards, 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.

Allwork for consideration should
be sent to the Editor at our Golden
Square address.
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MICROTANIC COMPUTER SYSTEMS LTD.
MICROTAN B85 #0 orwer comeuree s A5 PERSONAL!

For less than £60 you can start building your own Computer
that truly suits your needs and, of course, eventually far more
superior to any Computer available off-the-shelf

MICROTAN 65 comes in kit form, complete with manual, ful

MICROTAN WOR lD

S o Loy

FLEXIBLE & EXPANDABLE SYSTEM — 1K to 256K!
just look at the options:
DISK CONTROLLER
REAL TIME CLOCK

#

7 MASS EPROM STORAGE BOARD

Magazine available on subscription.

SHOWROOM: 16 UPLAND RD
DULWICH, LONDON SE22
TEL:01-693-1137

instructions, board with components, (kit form or
our full back-up service, and your own Microtan World

Board with components
(built or kit form)

MICROTANIC COMPUTER SYSTEMSLTD

8 INDUSTRIAL CONTROLLER BOARD
9 40K RAM BOARD

10 HIGH RES. GRAPHICS 2564256

11 PRINTER FACE BOARD

12 ASC11 KEYBCARD

fully built) EPROM PROG. CARD

SOUND BOARD
SERIAL 1/0 BOARD

9
2
3
4
S
6 PARALLEL 1/0 BOARD

FULL RANGE OF SOFTWARE
_\%E_:} Languages available: Machine Code,
=== Assembly, Basic, Forth,

] and Pilot

/| HOWTO ORDER:

/ Enter details in the coupon below, enclosing

T ! your cheque made payable to: Microtanic Com-
{ puter Systems Ltd. Prices include VAT add £1.50
/ p&p. Please allow 14 days for delwery

I_F’ost to:
MICROTANIC COMPUTER SYSTEMS LTD
16 UPLAND RD. LONDON SE22

Tel No.01-693 1137

Please rush me my starter kit:

(Please tick)

Microtan
World Magazine

|
I
|

[ kit form — | will build myself £58.95
O Fully Built £69.95
B Complete system wall chart

| enclose my cheque/P.O. for £

= \\\\«‘j

Also available from

Waltham Forest Computer Centre
889 Lee Bridge Rd.

Nr Whipps Cross, Walthamstow E7
Tel: 01-520 7747

instructions
manual

Company
Addrese. .f.o ki B

MAIL ORDER:
235 FRIERN RD. DULWICH
LONDON SE22

Tel (Day) e
TalfEve) v e
_CT/

“THE .

FABUI.OUS

It is impossible to
tell you everythung
about the 50 games on
. CASSETTE - 50 but they |nc|ude
. many types such as maze, arcade,
missile, tactical and logic games,
to suit rnost tastes in computer
ame pl
CASSETTE 50 'imill appeal to
people of all ages and the games
will provide many hours of .
entertainment for all the fami
a fraction of the cost of other
computer games. *

,Cl

‘ VALUE thats
out of thls world

.50 GAMES ON ONE CASSETTE

DRAGON : BQ@A!B Spectrum : ‘cpplc 'ATARI " ORIC-1 »IXBI‘. '] | 320}

_——-———--——_——_-———_—ﬂ

EXPRESS DELIVERY' Please send me by return of post, Cassette 50 at £9.95

per tape. | enclose a cheque/postal order for |
ORDER NOW [€ | e
I | Cascade Games Ltd. I
Please debit | = =
Name Lt my ol Y o l
Address A =
SPECTRUM ORIC-1 ZX 81 vIC 20 |
= = e o BBC A8 DRAGON ATARI APPLE &
l = = Post Code — "§ Cascade Games Ltd., I
Suite 4, 1-3 Haywra Crescent, Harrogate, |
I Country e cnécode North Yorkshire, HG1 5BG. England.
& EL*

Telephone: (0423) 504526. CT/5/84

D

L.

ealers & Stockists enquiries welcame

COMPUTING TODAY MAY 1984



TIRED OF WAITING FOR PROGRAMS TO LOAD
AT LAST THE WAITING’S OVER!

IKON COMPUTER PRODUCTS ANNOUNCE THEIR NEW

ULTRA DRIVE

JIKON - £79.95 inc VAT \IKon -

The ULTRA DRIVE is a professional automatic digital cassette recorder specifically designed for
the home computer user.

* READ/WRITE SPEED 1200 BYTES PER SECOND — A 32K program takes less than 28
seconds to load!

FULLY AUTOMATIC — No more pressing record/rewind/play!
CAPACITY 200K PER MICRO CASSETTE

USES NO MEMORY

AVAILABLE NOW FOR THE DRAGON 32 AND 64

*  COMING SOON for the BBC, Nascom, Oric, Electron, Commodore 65 and Tandy Micros (send
S AE. for details)

* Price includes all necessary cables, interface, operating system and one micro cassette — no
hidden extras!

* o A

** 10 DAY MONEY BACK GUARANTEE »*
BRIEF SUMMARY OF COMMANDS FOR THE DRAGON COMPUTER:

INIT Initialises new tape
ADVANCE Winds tape to end

REWIND Rewinds tape to beginning
HALT Halts tape between programs
SAVE (filename) Saves a program to tape
LOAD (filename) Loads program

SKIP (filename) Skips to end of specific file
DIR Displays directory of all files on tape
RUN (filename) Loads and runs program
BREAK OFF Disables the BREAK key
BREAK ON Re-enables the BREAK key
FAST Speeds up most DRAGONS
OLD Recovers last program

APPEND (filename) Adds file to program in memory
TO: Ikon Computer Products, Dept. D, Kiln Lake, Laugharne, Dyfed SA33 4QE. Tel: 099 421515

Please send me ULTRA DRIVE(s) for the DRAGON at £79.97 + £3.45 p&p Boxes of cassettes at £20.13 per box of 6

| enclose cheque/P.O. value € BlegseidebiBmy Access AV Saieard o v (Delete whichever not applicable)
£ TR, S 5% (e T e R S e e s T L O S T
B L e e s
........................................................................ T e e e

(Please allow 28 days for delivery. Remittances will not be cashed until goods are ready to be despatched)
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Professor Robert M. Howe o
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g | Td i)'/ (U] A 80-BUS MULTIBOARDS

GM813—-CPU/64K RAM
Board

% 4MHzZ80AC.P.U. * 64K DynamicRAM
* RS232Interface  * Two 8-Bit!/O Ports
* Cassette Interface

* Extended & Page Addressing Modes

* CPIMCompatible £225

Monitor

GM829-Disk
ControllerBoard

* UpTo4 Mixed 5.25 &8" Drives

* SAS|I Hard Disk Interface

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

* Supports48 and £145

Q6 TPl Drives

- g j’l .

GM833—RAM-DISK
Board

* Virtual Disk Operation * 512K Dynamic RAM
% PortMapped For Easy Interface Software

* Over10Times Faster
Thana Floppy Disk
Please note: Thisboard cannotbe usedasa
conventional RAM board

GM832-SVC Board
Upwards Compatible with GM8412 IVC
256 %256 Hi-res Graphics

6MHz Z80B Microprocessor
User-definable Character Atftributes
On-board Buzzer

Comprehensive On-board Software
256 Character Programmable
Character Generator

* English, French, German

and Danish Character Sets £1 95

* W K KX XX

GM816—Multil/O

Board

% 61/0Ports

* 4 Counter/Timer Channels

* On-BoardRealTime Clock

* Battery Backup

% Further Expansion
Capability

£125

£4140

PLUTO—-Colour
Graphics Board

* On-Board 16 Bit Microprocessor
* 640x576 Bit Mapped Display

* 192K Of Dual Ported RAM 99

% Comprehensive
On-Board Software

CLIMAX—-Colour

GraphicsBoard

* 256x256Pixel Display UHF Version
* 16 Colours
* Ultra-tast Vector & £1 99
Character
Generation

UHF & RGB Version

£220

% Light Peninput
* UHF or RGB Outputs

GM811--CPUBoard
* 4MHzZ80A CPU
* 4 ‘Bytewide' Mernory Sockets
* 2x8-BitInput/Qutput Ports
* 8BitInputPort
* R$232Serial Interface £125
* Cassette Recorderinterface
GM803—EPROM/ROM
Board
* Uptod40K of Firmware
% 2708 or 2716 EPROMS £65
* Page Mode Operations
GM802—-64K RAM
Board
* 64K Dynamic RAM
* 4MHz Operation
* RAM Disable Function £1 25
* Page Mode Operation
MP826-Static RAM
Board
% 32K Static RAM
* BatteryBackup 5225
* Page Mode Operation
EV814—IEEE488 (GPIB)
Controller
% CostEffective Controller
* Comprehensive Software
Supplied
* Fulllmplementation
* Easy ToUse
GM827-87 Key
Keyboard
* User Definable Function Keys
* Numeric Keypad 585
* Cursor Control Keys
GM839—-Prototyping
Board
* FibreglassP.C.B.
* 80-BUSSignalldentification
% High Density IC
Capability 512.50
v CeminiMicoomputers

Allthe boards and components in the 80-BUS
range are fully compatible and offer a very
tlexible and cost effective solution to your
computer needs. For further information about
the 80-BUS range contact your nearest
MICROVALUE dealer.

COMPUTING TODAY MAY 1984



MicroValue - MicroValue

Power Supplies,
MotherBoards
& Frames

* GMB807 3APowerSupply

* GM817 6A Switch Mode PS.U.
* GM843 10A Switch ModePS.U.
* GM656 3 SlotMotherboard

* GM682 6SlotMotherboard

* GM655 8SlotMotherboard

* MP840 14 SlotMotherboard
* GMb62 S5Board Frame

* GM610 19" Frame

£40.00
£75.00
£95.00

£5.00

£7.50
£10.00
£47.00
£50.00
£37.50

Galaxy 2

“Iwould place the Galaxy atthe
top of my list”
(Computing Today, April 1983)

% Twin Z80A Processors

* CP/M 2.20Operating System
* 80x25Video Display

* 64K Dynamic Ram

% LightPen Interface

* Upto1.6MhzDisk Capacity
% Serial RS232Interface

% ParallelInterface

* Numeric Keypad

* Definable Function Keys

% Cassette Interface

* 12" MonitorIncluded

from £1495

Quantum
System

Computerise
Without Compromise

* 80-BUS Construction

* Serial &Parallel Interface
* Stylish Design

* UpTo2.4MhzDisk Capacity
* UpToThree 5.25" Drives

% Fully Expandable

%* Twin Z80A Processors

% CP/M Operating System

* 64K DynamicRam

* Definable Function Keys

Two-Drive
Quantum

£1910

Gemini Multinet

The Gemini Multinetenables as many
people as possible to have accesstotheir
own microcomputer with mass storage and
printerfacilities for the lowest possible cost.
Thisis achieved by providing a central
fileserver' fitted with a Winchester hard disk
unitand printerinterfaces, in conjunction
with a method ofinterconnectingupto
thirty-one workstationsto the fileserver. The
fileserver and each station are fitted with the
Gemini GM836 network interface board.
AMicropolis 800K floppy disk drive is
incorporated inthefileserver providing
backupforthe hard disk.

GM910 Galaxy 4 Multinet

5.4 Mibyte fileserver £2600
GM912 Galaxy 4 Multinet
10.8 M/byte fileserver £2850
GM909 Galaxy 4 Multinet
workstation £650

Both fileservers and workstations are supplied
complete with VDU's; the operating software
issuppliedwiththe fileserver.

COMPUTING TODAY MAY 1984

li ]

-
Ny
.
Phoenix

P12 .
Monitor *  _—

Ahighquality 12" data display monitor,
ideal for Gemini systems. The P42is
availableinboth greenand
amber phosphor versions and £95
has aresolution of 20Mhz.

BUY FROM THE
% UTER
PROFESSIONALS

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

Tel: (02403) 22307

BRISTOL
Target Electronics Ltd., 16 CherryLane.
Tel: (0272) 421196

EGHAM, SURREY
Electrovalue Ltd.,
28 St. Judes Road, Englefield Green.
Tel: (07843) 3603

LEEDS

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

LONDON W2
Henry's Radio, 404 Edgware Road.
Tel: G1-402 6822

LONDON SW11

OFF Records,

Computer House, 58 Battersea Rise,
Clapham Junction.

Tel: 01-223 7730

MANCHESTER M19
EV Computing, 700 Burnage Lane.
Tel: 061-431 4866

NOTTINGHAM

Computerama, (Skytronics Ltd.)
357 Derby Road.

Tel: (0602) 784742

Telephone orders welcome

All prices are exclusive of VAT

REAL value — from the Professionals

11



ACCOUNTING
WITH MICROFACTS

I\/'lm facts existing mod-
— makes the package one
most comprehensive and
accounting
ble in the UK

"‘:W modules ”T{”’

V

lows users to record :
curred ona pro '-='th;:p_

cost nao\j ings, including bud-
ets, to give variance and pro-

ule allov
user-sg
Nominal

percenicige o

addition of ¥
the near fk. ure, will enable
Facts to reach a much wider

market, according to Geoff

ts is an ex
practica
1d practical

ing S‘y’s:m;ﬂ available
IBM XT, Victor 9000, ACT

Sirius, Commodore 700 and

tor to ©

b1
{5}

1 addition, the sy

work ahead, for exam

specity which ban

pdated — with com pr itive

facility allow
obtain an «
:e:c-ld without knowing the full
code; the incorpora-

password

> program level allows
tain users
ential informatio

v to print messages on

bottom of stater

invoices as they

O On ‘hi— H\J 1

n allows.

For further i
tact Facts Softy
Ketwell House, ;F 7
S Bedford

~

lephone 0234 2

1 p:":;nq "a\'h

IT'S HOBBIT-
FORMING

You've played the
read the book. In
overwhelming dema
computer uvemu:
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e Great games to test your refiexes

e Learn morse code

¢ Go for different graphics

» Play cards, win wars and destroy aliens

¢ Useful utilities torun




SEEING THROUGH THE BEEB

Imbuing the microcomputer with the equivalent of the
human senses is not that easy. Why do you think robots
are so expensive? However, the video boom has
resulted in cheaper cameras and it's inevitable that
companies will start to interface them to home micros
with the object of providing sight. One such system is
the Microeye from Digithurst Ltd, which has made brief
appearances in our news pages. Next month it makes
its way to the front page of Computinc lay, where
we'll have colour examples of tl
produce on the BBC Micro in Mc
review in the June issue.
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HARD FACTS ABOUT HARD DISCS

Hard discs, or Winchesters, have some nice properties.
They are fast. They hold a lot of information. They are
also pretty expensive, but prices are coming down and
even that well-known cost-cutter Sir Clive Sinclair
expects they will be used with his QL computer
(whenever it finally appears). Find out the message
about the medium in Computing Today next month.

Articles described here are in an advanced state of preparation
but circumstances may dictate changes to the final contents.

ATFEAST OF FANTASY

Starting next month we'll be having reqular Adventure
reviews, and we get off to a great start with games for
the BBC Micro, the Commodore 64, Atari, Spectrum
and Dragon 32. Among the games menticned will be

BBC progra

out of the Dragon

1s from the masters of text compaction,
Level 9, and Dan Diamond will be trying to find his way
If you're puzzled now, you'll be

totally flummoxed by the June issue of Computing

Teday

1LY,

D INA

ivi, 1OL Clll 1t ICT

continues to appear for it e

CP/M DIRECT

, sports one of the largest ranges
ystem. New software
ven now, and starting next

month we'll be guiding you through the jungle by
publishing a CP/M Software Directory. Find the
application you need with the June Computing Todas

MICROWRITING

Are you a two-fingered typist? Instead of trying to leam

the QWERTY keyboard on your BBC Micro so that you

can use all 10, why not sett
try the Microwriter? This

le for five fingers? Why not
1e-handed input device, //

cut down from the original hand-held word

to pick it up quite quickly!
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EASYCODE PART 3

Simon N. Goodwin

In this article of our Easycode series we let you talk to your computer in

English (almost!) and show you how to have stacks of fun.

his month we'

Easycode language. The new features make Easyc

even more like
major difference left will be the lack of binary operations

1 ‘

real’ machine-code

we will explain next month.

'disassembler

The new program lines also give you a small
dded commands ‘ASM' and ‘DIS. These

via the

‘

in fact the on

Il add a number of extra features to the

ode
1y

which

assembler and

facilities are not as versatile as the real thing, but they're still

useful. They're also easy to use 'interactively’

and change

CT. This means that we can print a program which is longer than
we could otherwise, but it isn't very helpful

your program clearly and fast.

The lines in Listing | are not a complete program -
EXTRA lines to be added to those published in the Mar

ch

you can chop

for intermittent readers!

Rack issues can be obtained using the coupon on Page 76.

CONVERTING THE PROGRAM

The extra lines restrict the range of computers on which the

program can ru

since they require a few extra features.
arrays are needed to run the assembler and disassembler. The

h

$rivy
D LULTG

stack display requires a screen 40 columns wide, although it
could be programmed horizontally if more than 16 lines are

available. The listing is for the TRS-80 Model 1

or Video Genie.

The complete program requires 16K of BASIC memory.

Most of the program is fairly easy to convert, bearing in mi

d

those restrictions and the notes published last month. You may
need to alter the DIM statements on line 1030 to dimension each
variable separately and to tell the computer how long each string

may be (eg DIM D$(MAX,10)).

Microsoft BASIC string handling is used, as on Apple,

Commodore and recent Acom machines. Line 18520 compares

100 REM ¥xx EASYCODE Rig version.
110 REM **¥ (C) 1984 Simon Goodwin

1040
6490
&S00
6510
6520
6530
6990
7000
7010
7020

7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
7150
7490
7500
7510
7520
7530
7540
7550
7560
7565
7570
7580
7590
PEII0
FZ40
9350
360
9370
9380
9I90
400
9410
9420
9430
2440
9450
460
470
9480
10140
10150
11080
11090
11100
11110
11120
11130

MAX=295 Highest instruction code

DIM D% (MAX) ,E{(MAX) ,5(F)

GOSUE 4500

REM %% Set up data for Assm. & Dism.

FOR I=0 TO 25

READ D$(I),E(I) ° Text % instruction No.
NEXT 1

RETURN

REM %% Fush N onto stack

COLUMN=Z6&
ROW=10-STACK

IF ROW=0 THEN 7110
S(STACK) =N
GOSUB 8000
STACKE=STACK+1
COLUMN=Z7
ROW=12
N=STACK

GOSUR 8000 ~°
RETURN
COLUMN=1
ROW=15

GOSUR 6000 * Prepare for message
FRINT"% Stack full"j

GOTO 11580 Leaves 1 GOSUER stacked
REM *% POF N from top of stack
STACK=STACK-1

IF STACK<O THEN 7580 ~
GOSUB 7060

COLUMN=36
ROW=10-5TACK

Update S display

Whoops. error

GOSIIB 6000 * FPrepare to clear old entry
FRINT" S R (AT o

N=S(STACK)

RETURN

FRINT"% Nothing left
GOTO 11580
PRINT“EASYCODE
COLUMN=33
FOR ROW=1
GOSUB &000
PRINT" (
NEXT ROW
ROW=11
GOSUB &t
PRINT"
ROW=12

GOSUB 6000
PRINT". (§=00) "3

on stack":

(C) 1984 Simon Goodwin."j
TO 10

Fosition cursor

Y"; 7 6 spaces

ROW=13

GOSUB 6000

PRINT ————— b

RETURN
IF T$="DIS" THEN 17000
IF T$="ASM" THEN 18000

COLUMN=36 * Clear stack
FOR ROW=1 TO 10

GOSUR 6000 ’ Fosition cursor
PRINT® “j " <2 SPC>

NEXT ROW

STACK=0

Listing 1. Extra program lines to provide Easycode with an
assembler, a disassembler and stack operations.

ON I-19 GOTO 21300.21300,21400,21400,21500.21600

(Y/N)"3

End of memory

2 char. instruction

11140 N=STACK

11150 COLUMN=37

11160 ROW=12

11170 GOSUR 8000 ° Rewrite stack pointer
11180 K=0

11190 GOTO S000 ° Write A.X etc.
11665 IF I=21 OR I=23 THEN k=1

11690

14100 PRINT"DIS to disassemble memor y"
14110 PRINT"ASM to assemble into memory"
16990 REM %% Disassembler — main loop
17000 ROW=14

17010 COLUMN=1

17020 GOSUB 4000 ° Clear prompt line
17030 PRINT "Disassemble from"s

17040 GOSUE 4500 ° Get number

17050 IF N>99 THEN 10000 Whoops
17060 CLS > Clear screen

17070 PRINT"Addr..Value....Disassembiy“;
17100 FOR FP=2 TO 14

17110 GOSUE 17500 ~° Disassemble 1 line
17120 NEXT F

17130 FRINT

17140 PRINT"Continue disassembly
17150 INFUT T%

17160 IF T$<>"Y" THEN 17190

17170 N=N-2 ° Ensure overlap

17180 GOTO 17060

17190 BOSUER 9000 °~ Re-draw screen
17200 GOTO 10000 * Back to command
17490 REM %% Disassemble the code at N
17500 IF N>99 THEN RETURN

17510 K=M(N) ~ Get 1 char.

17520 COLUMN=1

17530 ROW=F

17540 GOSUBR &000 °~ Address field
17550 PRINT Ni

17560 COLUMN=7

17570 GOSUR &000 * Value field

17580 PRINT K3

17585 J=100

17590 FOR 1=0 TO 25

17600 IF K<>ABS(E(I)) THEN 17630
17610 J=1 ’> Get instruction text No.
17620 I=100 Flag end of loop

17630 NEXT I

17640 IF J>25 THEN 17790

17650 IF E(J)<0O THEN 17710 *

17660 COLUMN=1&

17670 BOSUE 6000 ~° Instruction field
17680 PRINT D$(J);

17690 N=N+1 °~ Select next address
17700 RETURN

17710 N=N+1

17720 IF N>99 THEN 17790

17730 K=M(N)

17735 FRINT K3

17740 COLUMN=16

17750 GOSURB &000 Instruction field
17760 FRINT D&(J)3

17770 FPRINT K3

17780 GOTO 17&690

17790 COLUMN=16

17800 GOSUER 6000 Instruction field

16
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SERIES: Easycode

D$(I) with the leftmost characters of T$ (rqu‘in g sure that th
number of characters is the same in each). If your BASIC uses
fixed-length strings you will need to take trailing ~pccec into
account. The other tricky line is 18535, which sets T1$ to contain
all the characters in T$ after position 'T.

The '+ operator is used to stick strings together, so that PRINT
"Basy”+"code” gives;

Easycode

This will work on most computers other than Ataris, where devicus
use of string-slicing will be needed. String '+ is only used in
Easycode to make eror messages, so it should be possible to
make the program work without the feature — so long as you find
another way of reporting problems.

The DATA in lines 30000 onwards is copied into the arrays
D$() and E(). If your computer won't allow READ and DATA
statements, you must use 52 assignments instead (my
sympathies).

Listing 1 has been automatically mixed back into the original
program. The combination worked at once, so the listings should
be compatible unless our layout department have scalpel
problems! If you type in the lines and they won't work, please
check that you've made compatible changes in both parts of the
ing, and you haven't mistyped any line-numbers.

USING THE ASSEMBLER

The assembler converts mnemonics like 'LOAD' and 'HALT into
the numbers recognised by the computer. You type in relatively-
readable lines such as’ADD A;7' and the routine generates the

values '3’ and ‘7". The numbers are put into memory (you can see
them appear, just as with the 'STORE' command) and you can
type another line,

The main difference between the ASM facility and the
assembler of a real computer is the lack of 'names’ for locations
and values. A real assembler would allow you to give a location a
name, such as 'TOTAL', and then refer to it by name: STORE
A:@TOTAL. This feature is missing from ASM as it would make
the routine slo less pc*m ole and harder to use (you'd have to
check for names used before they were identified, for instance).
Since Easycode only uses 100 memory locations that lack of
naming is not a major drawback.

To use the assembler, type ASM in response to the Command
prompt. You will be asked where you want to stere code, just as
with the STORE command. Enter a sensible address or'100',
you want to chicker out. As you type the mnemonic lines, one by
one, the computer stores the appropriate codes. To leave the

assembler type '100' instead of @ mnemonic.

There are four possible errcr messages when you use the
assembler. ‘Unknown’ appears if the computer can't recognise the
mnemonic from its list of 26 possibilities. If you entered ADD B; 1
you'd get the message, since there is no ‘B’ register. You'd also
get it if you typed TWIDDLE THUMBS as there's no Easycode
instruction to do that. The only special word you can use is HELP,
which prints a list of the mnemonics allowed. If you have rouble,

use the HELP command to see the format required — in
particular, avoid using extra spaces.

The message "Too long’ appears if t

he computer understands

17810 FRINT"Data code:":;Kj;

17820 GOT0O 17690 Exit

17990 REM x%¥ ASSEMELE - main loop

18000 ROW=14

18010 COLUMN=1

18020 GOSUE 4000 Cursor for prompt

18030 FRINT"Assemble to";

18040 GOSUR 4500 ° Get address

18050 IF N>99 THEN 10000 ° Error

180460 K=N ° Save start address

18070 ROW=15

18080 GOSUE 4000 ° Cursor on message line

18090 PRINT"Assembling. Type 100 to stop”s:

18100 ROW=14

18105 GOSUE 4000

18110 PRINT Kj3"="3

18120 INPUT T%

18130 IF T$="HELF" THEN 19000

18140 IF T$="100" THEN 18180

18150 GOSUB 18500 ° Assemble one line

18160 COLUMN=1 ° Just in case

18170 IF K<100 THEN 18070 * Re-prompt

18180 ROW=14

18190 GOSUB 4000

18200 ROW=15

18210 GOSUB 4000

18220 IF K»>99 THEN FPRINT"% End of memory reached":
18230 60TO 10000 * Get new command

18490 REM *x Assemble one line into M(K) from T$
18500 J=100 L
18510 FOR I=0 TO 25

18520 IF D$(I)<>LEFT®(T$,LEN(D$(I))) THEN 18550
18525 J=E(I) Get instruction code

18530 I=LEN(D$(I)) * Get length of instruction
18535 T1$=MID®(T%,I+1,LEN(T$)-1) ° Get remainder
18540 I=100 * Flag end of loop

18550 NEXT I

18540 IF J<O THEN 18740 ’ 2 char. instruction
18570 IF J<26 THEN 18640 ’ I char. instruction
18580 T#="% Unknown:"+T%

18590 ROW=15
18600 GOSUE 4000 *
18610 PRINT T%;
184620 FOR I=0 TO 1500

18630 NEXT I
184640 GOSUE 4000 ° Clear message

18650 RETURN * Error exit

18660 IF Ti$="" THEN 18690 ° No trailing junk
18670 T#="% Too long:"+T$

18680 GOTO 18590 * Print message & return
18690 N=J

18700 I=K

18710 GOSUB 16500 * Update display

18720 K=K+1 * 1 more location used

18730 RETURN * Success return

18740 IF K<99 THEN 18770

18750 T$="x Only 1 memory space left"
18760 GOTO 18590 * Print message

18770 IF T1$<"0" OR T1$>"99" THEN 18840
18780 I=VAL(T1%) ° Check range 0-99

18790 IF 1>99 THEN 18840

18800 N=ABS(J) ~ Get instruction-code
18810 GOSUR 18700 * Store N

18820 N=VAL(T1%)

Clear old message

18830 GOTOD 18700 °~ Store parameter & return
18840 T$="% Incorrect number:"+T1l%$

18850 GOTO 1BS90 ° report error

18990 REM ¥¥ HELF for Assembler user

192000 CLS * Clear screen

19010 PRINT"Valid instructions";

19020 FOR I=0 TO 12

19030 ROW=I+2

19040 COLUMN=1

19050 GOSUB 6000

19060 PRINT D$(I);

19070 IF E(I)<O THEN PRINT"nn";

19080 COLUMN=16&

19090 GOSUB &000

19100 PRINT D& (I+13);

19110 IF E(I+13)<0 THEN FRINT"nn"j

19120 NEXT 1

19125 PRINT

19130 PRINT"’'nn” is a number from O to 99"
19140 FPRINT"Please press <CR> when ready";
19150 INPUT T%
19160 GOSUEB 9000
19170 COLUMN=1
19180 GOTO 1BO70
21290 REM ¥x PUSH Register
21300 N=R(K)
21310 GOSUB 7000
21320 P=F-1
21330 6OTO 11500
21390 REM ¥x POP register

21400 GOSUB 7500 * Get N from stack

21410 R(K)=N

21420 P=P-1

21430 GOTO SQ00

21490 REM xx CALL;address

21500 N=F ’° Save current program counter
21510 GOSUB 7000 * Fush address

21520 P=J ’* Start processing there

21530 GOTO 11500

21590 REM %% RETURN

214600 GOSUR 7500 ° Get return address

21610 P=N * Start processing there

21620 GOTO 11500

29990 REM %% Assembler text % codes

30000 DATA STORE A:;aX,18,L0AD A33dX,17

30010 DATA STORE A;d,-3,STORE X33,-13

20020 DATA LOAD A;d,-2,L0AD A:X,4

30030 DATA SUB A;dX,7.LO0AD X;a,-12

30040 DATA LOAD X3A,14,ADD A; X, 19,JUMPNZ: , -9
20050 DATA JUMFNC;,-8,LO0AD A;,-1,LOAD X;,-11
30060 DATA FUSH A,20,FUSH X,21,RETURN, 25
30070 DATA ADD A;,-5,ADD X3,-15,SUB A;,-&
30080 DATA SUR X3,-16,JUMP;3,-10,FOF A, 22
I0090 DATA POP X.23,CAlLL3,-24 ,HALT,O

* Re—draw screen

Fut N on stack
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the first part of an instruction but didn't expect the rest. Trailing
spaces or words may cause that message. If you try to use a name
instead of a number, or type asilly value, the computer comments
‘Incorrect number. Nothing is stored if you make a mistake. You
are asked to type the line again.

There is one obscure error message. If you try to store an
instruction which needs two locations at address 99, the computer

displays 'Only one memory space left.

THE DISASSEMBLER

The disassembler converts numbers back into mnemonics — the
opposite of the assembler. Type the command DIS and then tell
the computer where in memory you wish the disassembly to
begin. Each location will be examined and the appropriate
mnemonic printed. If the location contains a value which does not
correspond to an instruction the value is assumed to be data, and
the mnemonic ‘Data code’ appeats.

The disassembler prints the value and name of each
instruction. Each disassembly consists of 13 lines, after which you
can opt to stop or continue. If you continue there is a deliberate
small overlap of addresses. Experiment with the disassembler to
see how it works. Try disassembling data as well as programs,
and see what happens if you start the disassembly in the middle
of a program or instruction. This shows how the computer can
produce strange results if programs are RUN from odd places.

SAME OLD PROBLEMS

Last month we set a couple of problems for keen programmers.
Listing 2 shows a solution to the second, and simpler, problem —
counting the number of occurences of a given value in memory.
Hopefully you didn't have much trouble solving this. The
comments at the side of the listing should make it fairly easy to
understand, especially as it is quite similar to the ‘adder program
published last issue.

You might like to try out the assembler by entering the
mnemonics of Listing 2. Disassemble it to make sure you've made

Q3 A G Count so far is zero

23 & 79 Store total

4z £1 0 - X is start of search

6: L7 LOAD A:dX Fetch a value

7: & il SUR Azl Compare it with one

LA i) sy JUMFNZ: 17 Jump 1¥ it doesn’t match
T P Y LOAD A: 99 Fetch count so far

i TR R ADD Azl Add one to the count

151 & 77 STORE A;a99 Store the new count

173 15 1 ADD X3l Foint to the next location
S JUMFNZ; 4 Repeat unless back at zero
21y O HALT End of program

Listing 2. Searching for a value.

no typing errors, and then RUN it from location O. As written it
searches locations 0 to 99 for the value 1. The total is stored
(eventually!) at location 99.

The other problem — multiply A by X — was rather more
difficult especially since the ‘real machine code solution involves
shifts and binary arithmetic, which are not available in Easycode.
The problem was set so that we can demonstrate how the new

nstructions introduced this month are useful — next month we will
compare the refined Easycode with ‘real’ solutions for the 780,
6502 and 6802 microprocessors.

Listing 3 uses only the instructions explained so far to perform
the multiplication. The result is stored in locations 98 and 99 (the
biggest value, 99 x 99, is 9801) and locations 96, 97, 98 and 99
are used for temporary results.

The approach used by the program is quite simple. The value
in the A register is added to itself repeatedly. Each time, one is
subtracted from the value in the X register. When X reaches zero
the multiplication is finished. The program consequently doesn't
do multiplications involving O correctly, but that would be easy to
fix.

There are a number of more serious complications. The first is
that we can't add the old value of A to the running total very
easily without making the program alter itself (using ADD
A:number and 'plugging’ the number into the program). Such a
solution is rather messy and prone to error. Temible things happen
if the wrong location is accidentally ‘plugged’! Instead we store

O 1 2 LOAD Azl First No. to be multiplied
21 11 2 LOAD X:2 Second number (hence 2 x 2!')

4: 13 98
-H 3 99

STORE X;298
STORE A3 299

Save X temporarily
Save A too

: 11 98 LOAD X398 Foint X at the old X value
101 7 SUE Ajz;aX Compare the old X with A
11: 8 19 JUMPNC; 19 Jump if A exceeds the old X
13y 2 98 LOAD A3a98 Put old X in A
15: 12 99 LOAD X3d%99 Put old A in X (swap)

173 10 23 JUMP; 23 Carry on
1% = 99 LOAD A1 999 Restore A
211 12 98 LOAD X3298 Restore X

Multiply starts here

2% 5 96 SI10RE A329&6 Save A. to be added repeatedly
25 1 (8] LOAD Az 0 Fetch zero to...

271 & 98 STUORE A31298 Clear the ‘hundreds’® total

Z291 &2 96 LOAD A3d96 Restore A

The "adding loop’ starts here

311 16 1 SUEB X331 Count one less loop required
33 9 3B JUMPNZ; 3B Flug on unless we've reached O
%L 3 99 STORE A;299 Store the units
37y O HALT That’s all folks
38: 172 97 STORE X33%97 Save the count for later
401 11 96 LOAD X986 Foint X at the multiplier

21 19 ADD A;9X Add it to the total yet again
431 8 5% JUMFNC) 5% Jump 4f it fitted in A
45 3 99 STORE Aj3;299 It overflowed, save remainder
47: 2 98 LOAD A; 298 Fetch *hundreds® so far
49: S 1 ADD Azl One more hundred
Sl 3 78 BTORE A)298 Btore the new 'hundreds’ total
531 2 99 LOAD A;a99 Fetch remainder (units % tens)
55t 12 97 LOAD X3;397 Get the count again
571 10 31 JUMF: 31 Do the next add 1f necessary

Listing 3. A crude multiplier.

the number at location 96 and point X at it, using the ADD A;@X
instruction. In tum, we then need to use location 97 to save the
count which was in X.

Whenever we add a value to that in A we must check that the
total wasn't more than 99, otherwise an overflow (carry) has
occurred and we should add one to the 'hundreds’ figure at
location 98. Look at Listing 3 if this doesn't make sense.

There is one more potential problem. The program so far
would calculate 3 x © far more slowly than 9 x 3, since the first
sum would involve nine additions and the second only three
(assuming the second figure was loaded into the X register). This
snag is easily avoidable. The program automatically compares A
and X at the start and makes sure that the lowest value is
register, by swapping A and X if need be.

RUNNING DRY

If this program looks rather daunting, don't worry . . . WE couldn't
make it work for a while! Table | shows a good way of tes
programs like this. The technique is called 'dry running’, and it is
rather like running the program on paper before you let the
computer at it. Dry running is a very useful skill as it can be
applied to almost all languages.

To dry run a program you start by heading a sheet of paper
with the names of all the variables or locations which are altered
by the program. In the example these are the registers A and X,
plus locations 96 to 99 which are used by the ‘multiply’ progr
Dry runs are best for testing programs with few variable
true of machine code. You need one extra column to r
program line’ — in BASIC this would be the line numb
Easycode it is the value of the P register.

TABLE 1
P A X 9L @7 Eac] Qv
) : - - = -
BT o ) "
%) - 9 - - -
i S i
o = - - (8]
2l e = ) )
- - 1 - -
—~ 96 - - - %
4 - - -
- 1 i - o R
- (%) i = - -
. = - q
4 Q 2 Q 4

B o S
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Woark your
time a value is sto
as a'key’. The first line stores 2 in register A, hence the ‘2" in
‘A’ column. The next line stores ‘2’ in register X. At any time each
current value can be seen by consulting the lowest entry in the
column concemed (if there is no entry the value is unknown).

This technique isn't a good way to test « large program (you'd
need a sharp pencil and very big pieces of paper) but it is ideal
for testing short complicated sections. Dry run Listing 3 (vou'll
need 20 lines) and compare your results with Table 1

THE JOY OF STACKS

If you've typed in the new lines you will have spotted the extra
column and register on the display by now! The column is the
‘stack’ and the new register 'S’ is called the ‘stack pointer. The
stack is an area of memory inside the computer (it could use some
of the 100 locations but we chose not to, to avoid CO“*'J'lon)
Unlike most memory, you can't put values into the stack willy-nilly
-- you have to use special instructions.

The stack works — _as you rmqht Pxnof'* from its name —

way through the program, using a new line every
red. Write down the value of P as you go al

of the stcck or'POP them off the top( USH eened POP are the
rather odd programmers'’ wnrdc for put-on-stack and take-from-
stack respectively). This kind of stack (there are other, less
common kinds) is called a ‘LIFO stack’ — LIFO stands for Last In,
First Out, and it means simply that the last value PUSHed is
cﬂwayq the first one POPped

cmputer mu:t hqve some way of iq‘ owing whi rb _terr is fCD This

Q1 1 2 LOAD Az First No. tou be multlplled
21 TS LOAD X322 Second number (hence 2 x 2!)
41 21 FPUSH X Save X temporarily

= 20 FUSH A Save A too

-} 13 98 STORE Xx3;998 We musl setill save X in memory

Be 11 98 LOAD X398 .for the indexed comparisaon
10: 7 SUB A aXx Compare the old X with A
11F 8 17 JUMFNCy 17 Jump i1f A exceeds the old X
131 23 FOP X Fut old A in X
14y 22 POF A Fut old X in A (swap)
15 10 19 JUOMFP31? Carry on
5l FOF A Restore A (last in, first out)
16: 3 FOF X Restore X

Mulliply wstarte hera
193 & STORE Az d76 Save A, whatever 1t is now

Fetch zero to...
Clear the "hundreds’
Restore A

The *adding loop®

(] LOAD A0
98 STORE A3298
96  LOAD A1d96

total

starts here

16 1 SUE X31 Count one less loop required

? 34 JUMFNZs 4 Flug on unless we’ve reached 0

X QY9 STUORE A299 Store the units

O HALT That"s all folks

2 FUSH X Save the count for later

11 %4 LOAD X:i96 Foint X at the multiplier

19 ADD MApdX Add 1t to the total yet again

8 38 JUMFNC: 38 Jump if it fitted in A

20 FUSH A It overflowed, save remainder

) 98  LOAD A1d98 Fetch “hundreds’ so’far

5 1 ADD A1 One maore hundred

3 98 STORE A;298 Store the new "hundreds® total
47: 22 FOF A Fetch remainder (units & tens)
48: 23 FOF X Get the count again
49 10 27 JUMF3 27 Do the next add if necessary

Listing 4. A better mulhpher

15 where the stack pointer comes in — it is an mdex rpqtc*e
rather like X, but it has the special property that its value falls by
enever it is used to store something. Some computers work
opposite way round but the principle is the same. The

T1-99/4A is the only well-known micro without a stack.
If you look at the ‘multiply’ program you see that we often have
save’ and then 'restore’ a register value. A stack is an ideal

place to do this. Stack instructions can be short since they don't
need an address (the stack pointer provides one). You can PUSH
1d POP nuimnbers at will so long as you always retrieve them in
he opposite order to that in which you saved them.

Listing 4 is a version of the ‘'multiply’ program which uses
PUSH and POP instructions to save and restore values. Notice
that it is shorter and (hence) quicker than the original. It should
also be easier to understand. If this explanation has seemed
rather daft, type in the program and try it out. Look closely at the

ay the 'swap’ works now.

Listing 5. How to reverse values stored between 90 and 99.

(871 1 F R LOAD X190 Foint X to start

21 17 LOAD AzIX Fetch a number

5 20 PUBH A Have it on the stack

CH 3 1 ADD X: i Foint to next

&1 L z JUMPNZ g 2 Round ageain unless finished
82 11 9% LLOAD X; 90 Foint back al the start

10: 22 FOF A Fetch last value pushed

11: 18 STORE AzaX Dump 1t

1 15 i ADD Xi1 Advance to the next
14: =l 2 JUMFNZz 10 Unless the end is nigh
161 © HALT Job done

STACKS OF PROBLEMS

Stacks can cause crashes! When you use Easycode the computer
prints a message if you try to POP a value when S is 0 — the stack
is empty. Another message appears if you try to PUSH when S is
10 — the stack only has room for 10 items. On the popular small
micros there is no check for over-running, or POPpirq values
when the stack is empty — the computer just overwrites the
location after the stack space, or fetches whatever is stored before
the stack space. This is usually a disaster. Stacks are useful but
they are also the cause of much confusion, so the more you
experiment in the ‘safe’ environment of Easycode, the better.

'ERAWTFOS ESREVER

Unlikely though it may sound, you will often need to reverse the
order of values in machine-code programs. One example is the
standard way of printing numbers, which involves successively
dividing by 10 and printing the remainder. This, unfortunately,
gives the answer backwards:

236/18 = 23 remainder 6
23/18 = 2 remainder 3
2/18 = @ remainder 2

but it is quite easy, using a stack, to reverse the order. Listing 5
does the trick, reversing the values stored between locations 90

DON'T PUSH

It may seem rather unfair to be cllc:—:ed to PUSH the value of A or
X, but not P (the usefulness of PUSH S is mere uebotcn e). In fact
it would be quite useful to be able to PUSH the value of P It
would be a kind of bookmark — this is where I reached when [
did the PUSHP".

BASIC uses a kind of PUSH P arrangement to cope with the
GOSUB statement, which has to remember‘where it came from’
however many times it is used. GOSUB lets you use the same bit

of program over and over again — wherever you call it from, a
RETURN will always get you back. This is harder to program than
you might 1maqms= You can't just use a ‘where | came from’
variable, because that won't haﬂd GOSUBs within GOSUBs:

16 GOSUB 3@
26 STOP

36 GOSUB 50

46 RETURN : REM (to 20)
5@ RETURN : REM (to 40)

This program would never get back to line 20 if it used a single
variable to store 'where [ came from'. The GOSUB in line 30
would scrub the reference to line 20 stored by line 10 (we think!).
The answer (as you probably guessed) is to use the dreaded
LIFO stack, so that each RETURN matches the most recent

GQOSUB. And that's exactly what BASIC does, which is why a
program like:

16 GOSUB 142

slowly eats up memory until you get an error message when the
stack is full (usually something like 'Too many GOSUBs' or‘Out of
Memory).

Now we've got a stack it is easy to add GOSUB and RETURN
instructions, although assemblers tend to prefer words like CALL
and JSR (Jump to SubRoutine) instead of GOSUB. Not being total _s

e
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B GALL ;S

2: HALT

3: CALL:&

5: RETURN (to 2)
6: RETURN (to 5)

A PRACTIC

lf you saved L 1g 4 you ca

EXAMPLE

2QSlly Ch

&0: i 1 LOAD A3 Whatever size cell you prefer!
b2 4 LOAD A X Fut the same number 1n X

543 P 19 CAatL; 19 Do Lhe multiplication

[-1-H 0 HAL1 Easy, wasn'b 1t!

Listing 6. Storing A squared at 98, 99.

NEXT M

20

Every computer needs

CHATTERBOX Il

2 “Listen creep, | am the leader.....”
ForZX81 (<d'-= P. 128 ;
SPECTRUM % 8 o TAKEUSTO
BBC = \_YOUR LEADER -, SPEECH

y SYNTHESIS
TRS 80 ([ @) ).
APPLE \ %

: WILLIAM
P = STUART
SYSTEMS

NASCOM 2
VIC/PETB4 [
e =

(Please state

PITCH
CONTROL 'Y Ky

CHATTE RBOX " & can say ;nything

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 educationai unit.
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme”

 BIG EARS X

SPEECH
INPUT

FOR ANY
COMPUTER

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

BUILT TESTED & GUARANTEED

PLEASE STATE COMPUTER: UK101,
SPECTRUM, ATOM, NASCOM2, Vic 20, Micron,
ZX80/81, PET, TRS80, MZ80K, APPLE I, BBC MICRO

ZX81/SPECTRUM

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

Play 3-part music. sound effects, drums etc. Full
control of attack, decay and frequency.
Input/Output lines provide control and monitor
facility for Home Security, Robot Control, Model
Railway etc. etc. Works with or without 16K RAM.

Full instructions software included.
Add keyboard to make a live performance

onLY £49

NEW!

VIBRATO
CONTROL

A

AMAZING VALUE

polyphonic synthesiser! ATONLY
Note: up to 3 units can be used simultaneously: £19.50 m
giving 9 music channels & 48 1'0 lines £25.50 (BUILT)

TALKING HANGMAN

g
#
For Chatterbox! a @

The classic game

THE COMPOSER é

Synthesiser Music
Programme «

Enter & play 3 part harmony claims Its victims ( n_,f'? 3
Includes demonstrations. with a dry vocal Lk B
(Spectrum ZX81)recommended £7 accompaniment (Spectrum|  £6

CHROMACODE????7??
Can you defuse the bomp by

cracking the secret
combination before tim
out? With Chatterbox voice
output (Spectrum) £6

ZX ARP/DRUMSEQ

Fascinating synthesiser
demonstrations. Generates |—e=
automatic sequences and

plays from keyboard. Some

weird effects (Spectrum) £6

COLOUR MODULATOR KTE16

RGB in, PAL UHF out (not for ZX) BuUILT£22
Please add VAT at 15% to prices. All enquiries
Barclay/Access orders accepted by telephone S.AE. please

WILLIANM - g revse ey
Nr. Salisbi

STUART sy, -

SYSTEMS Ltd  Tel: 098 064 235
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Commodore
nternational Computer

The Challenge. Commodore Computers are pleased to
announce their firstInternational Computer Art Challenge, and invite
entrants to submit their work for judging by June 1st, 1984.

Entries for this important new competition must be generated
on Commodore 64 or Vic 20 computers, and may consist of either a still
picture or of dynamic graphics of no more than 60 seconds duration.

There are three age categories: under 12; 12 to 17; and 18 years
or over. All entrants must be able to demonstrate their skill on
Commodore equipment and explain their methods and development
of their entry if required to do so by the panel of judges.

Prizesin each of the 3 age groups and the 4 entry classifications
(explained in the leaflet) are as follows:

1st Prize. £1,500 worth of Commodore equipment to the
winner’s choice.

2nd Prize. £1,000 worth of Commodore equipment.

3rd Prize. £700 worth of Commodore equipment.

In addition, winners will have the opportunity to see their
work in a series of unique exhibitions across the world, and a special
scholarship worth £5,000 will be awarded to one winner in each
participating country to further his or her art education.

All entrants will receivea certificate of entry. Thereare no cash
alternatives to any of these prizes.

How to enter. Leaflets with full details of the Challenge and
the entry form are available at Commodore dealers, Commodore
User Clubs, most major retail computer shops and at stores with a

Challenge.

EI0,00 in prizs

computer department. In case of difficulty or for additional copies,
please write to:

The Commodore International Computer Art Challenge,
Granard Communications, 4 Babmaes Street, London SW1Y 6HD,
using the coupon provided.

r commocdore
Number One

in the world of microcomputers.

International Computer Art Challenge.
Name

| |
| |
I Address |
| |
| |




Yet more mone

A rubbish bin for your old
has been. bo

Believe it or not, computers often suffer from amnesia.

99% start off with large enough memories, but operating
fundtions like text, colour, sound and more particularly high
resolution graphics, take large bytes out of them. Leaving very
little “useable” memory for programming and games.

Not so the new Oric Atmos 48K.

This is the one home computer that takes these normal
working functions in its stride.

Unlike other home computers it uses the highly sophisticated
serial attribute handling method used by Viewdata and Teletext,

in which the attributes are stored on the screen alongside the data,
instead of taking up space in the memory.

Thus the Oric Atmos never offers less than a healthy 37K
of useable memory - even when the new colour printer and disc
drive unit are attached. (Technical buffs see details overleaf).

So it rivals the performance of the supposedly larger, more
expensive Commodore 64K, which unfortunately loses 26K of its
“elephantine” memory in high resolution graphics.

It beats its immediate competitors like the Sinclair Spectrum,

Dragon 32K, Vic 20 and Atari 600.



for yet more
ons.

It beats the Lynx 48K, which costs over a third more,
yet loses 34K.

It even beats the Acorn Electron and the BBC Micro which
costs more than twice as much, yet loses 23K in high resolution
graphics.

And while this may surprise you, it's totally in keeping with
a company recognised in the computer industry for performance
and innovation.

Like its predecessor, the Oric-1, the Oric Atmos has the
powerful loudspeaker and amplifier unit that prompted “Which

The new Oric Atmos 48K.

Micro” (November issue) to comment...“lts sound facilities have
more in common with those of the £400 Beeb, than the rather
pathetic beep of the Spectrum. At full volume it can compete with
most arcade games..”

Yet the Oric Atmos 48K costs a mere £170, including all the
leads and adaptors you need to get it going.

So if you're buying a computer, remember our name. We
could save you a fortune on bolt-ons.... or wastepaper bins.

The new Oric Atmos 48K. RlC



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

* Stability

* Durability

* Practical, beautifully made and truly functional

* Delivered flat-packed with full instructions for
easy assembly

* Specifications:

Overall: 344" H, 38v4" W, 183" D.
Platform: 6" H, 182" W, 9" D.

* Excellent value
ONLY £39. 95 +P&P

__________._>.(‘;._

POST THIS COUPON TO:

| DISCOUNT Computer Supplies |

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

| & CHECUERDSTAL ORDER a6 £.00 0t et e payable to DISCOUNT Computer Supplies. I

I D TR st s s e e T e e e e I

| BB B oslste i st b S s S R RS s oo D e RS, ooy s mo st e W s e ot |

I ST Cr e it S b LIRS T L DRI KOO 00 T e R e e o) ) |
Overseas — check for carriage Please allow 28 days for delivery
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FEATURE : Debugging

o be brutally frank, this article has been prcz‘xph-d m

by sel-defence. [t doesn't matter how simple a listin

what machine it is written for: someone, somewhere will
not be able to make it work. Human nature bm:;q what it is, the
immediate conclusion is that it's our fault and pen is put to paper,
or mouth to telephone.

Occasionally it is our fault, but even in these cases the reader
could often save himself a grecﬂ deal of time and teach himselt
more about computing if he sat down and tried to fix it on the spot
J”QIL\Jd of asking us. We will, of course, always do our best to
help readers experiencing difficulties with our programs (not your
own!) but the more enquiries we have to deal with, the less time
we have to actually work on the r .'_1gu4.: ne

Thus we get a trifle hot under the coll
that are pu*cv‘t‘y silly. For example, it may
p eople don't pr)cG]’ to read tl l& man!

al sup ,'JCJ with

Nevertheless, we can and do take steps to ensure that a program

1der most operating conditions, function without error.

The techniques to be described here are, to the best of my

, those most commonly used, and are the ones which

qrf atest assistance if used t mqut'um and correctly.

sthods have purposely been described in relation to

nce the majority of them are simply embodiments of

concept or other, it should be very easy to recognise their

ral appeal. The importance of program structure will

sed in uI-iH to vmphas‘: e the way in which

1 reduce the number of errors introduced and

> qebqur;q process if an error does creep in. First,
mugi* let us examine the ways in which a bug can make itself

apparent

THE EFFECTS OF ERRORS

Program errors can — and willl — make themselves known in
such a variety of ways that there ‘

will ur
WLl Ur

no point and hittle benefit in

Jamie Clary

DEBUG GING

If you're an Einstein of the programming world or an
infallible, letter-perfect copy typist, don't bother going
any further. The other 100% of you can carry on reading.

sarcasm. (I know pirated software is circulated w
documentation, but surely there ure“" pirate computers?)

Another instance occurred just before Chr
reader experie a BBC listing
time of year, we couldn't spare the iiz:;s to find the ‘”ut
offered to send a copy of the program if a cassette was bdppned
NOTE!! This was a once-only spirit-of-the-season gesture, so
jon't bother writing in requesting software.) The cc
with a copy of his typed-in version saved on it
interest. The first thing that came up was 'Mi
1860". Aaarrgh!

In an attempt to encourage a spirit of self-help among readers
and hopetully, cut down the size of our 1::\..‘.Du91 the following
techniques should enable you to tackle most problems yours
3:'!‘.%1‘*1}0% f one of our programs doesn't work then nine times

t of 10 it's caused by a typing error on your part.

THE PROBLEM

A bug, depending on which k
which should not nch
olourfully "a mistake
=p); an unwontwd and unin thf y
indocumented feature”. Thﬁ— Hucker s D1ctxonc:ry je-~pc1
Fcrwd of the above definitions) =5 further and giv
camples, st mn as Tnere’s a bug in *r.i—‘ editor — it writes thir

ed trouble with

1ssette arrived

L OU

= TAI

ng bracket in line

g

book you read, is f-;tHe—I “something
1w hc"’ you run a orﬂqmm , Or more

he se

out bum( mrc " and more ge ib'aW Fred is a winner, but he has
' (ie Fred is a good guy, but he has a few personality

e nic t—‘l

stured it qu , by pointing
global phenomenoen, and knows
pt as Dczs", etiquette. More
ous ’tr‘oucm, the p tecting and
art in itself, and it :,hou d be t‘: ted with as much revere
y creating a program. Debugging is a process of ‘nlprov‘ng
program per{'\rmc{"” which can range from correcting simple
takes introduced through carelessness, to, in its most extreme
re-writing whole sections of code — even the whole
program!

The extent to which the debugging process is taken i
worthy of note. There is practically no way in which any program,
excepting the most trivial example, will be tested to a point where
t can be considered to be absolutely, 100% bug-free.

itself

ing to list them here. It is, however, relatively easy to classity
them in terms of their nature, and with regard to the extent to
which they ation of a program. Broadly
main categories.
\prises syntax errors, where the interpreter is
-dge and interpret a line or command
which is inconsistent with its own interal rules. Examples
abou but one which will as an illustration is the case
where the PRINT nply mis-spelt, such as:

speaking, err

statement

18 PRIN "hello"

T'his may appear to be a trivial example, but if 'hx:‘ typecte ror

ur in a multi-statement line, it could be quite difficult to
: ax errors trapped by thf~ int rmrefer are usually the

nplest to deal with, since 5 1 d with

information regarding r:c*. only rror, but the |

umber as well. One often fails importan

s of the error ssage,

to CIE"'JI»—*CiGIr-’.‘.
but cons "r' a situdaton in V-’,’LL"}

1 suddenly

However, the use

to which we put t!

received is quite another matter.

ILLOGICAL, CAPTAIN

Th de ategory ot
there are three general

{ errors are termed logical errors, of which

cases. First-order logical errors \\f or want
of a better term) are those which allow the program to execute as
such, but which produce a discrepancy between the predicted
and “v» actual *euu 'Second-order logical errors are those

which result in elements of a g rogram attempting 'illegal
opﬁmtvm, such as division by zero, string lengths exceeding the
legal limit, and so on, and t- se generally ilt in premature

termination of the program.

Finally, there are ‘third-order logical errors De:e(‘ti:;q this
particular breed requires a more intuitive approach than the

others, but this does not mean that we are left completely in the
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dark. For the time being, though, we could do worse than to
define this type of error as ‘one which distorts the normal flow of
program execution and yet does not return control directly to the
user. The causes are many, as we shall discuss a little later on,
but simply put, this variety of logical error will usually occur when
the interpreter attempts to interact with the machine at a level
beyond the interpreter's environmental control. Obvious
examples of such interactions are CALL, POKE, and USR
instructions, which have a direct effect upon the system, rather
than the very indirect effects of most other BASIC commands.

The gr atest problem to be overcome with this type of error is
that no hin. of the error is given until the situation is well beyond
the point of no-retum (the machine locks-up or does something
similarly anti-social!). Fortunately for us, and unlike so many other
systems in our world, g program error will always be a logical
consequence or product of some preceding action or series of
actions (cause-and-effect, don't you know!) and this alone implies
that if we can alter the sequence in some way, the error
condition can be prevented from ever occurring.

Basically, all logical errors arise through attempts to code a
faulty algerithm, and this of course, will always result in a
fundamental weakness in the program design. Fortunately
enough, at least for those among us who derive their pleasure
from transcribing program listings from the printed page into the
micro, this type of error should never be encountered — not in
Computing Today, at least! (Editor crosses fingers and prays
hard).

YOU'RE MISTAKEN

Before embarking upon a full-blown analysis of methods for
isolating the more difficult logical errors, let us first investigate the
more obvious errors arising from program/language
inconsistencies, and attempt to explain in a little more detail, the
causes of the commonest errors. In fact, these errors are probably
more correctly termed ‘mistakes’, since they generally result from
carelessness while entering the code into the machine, or through
mis-interpretation of the printed listing. Examples of this type of
error are; confusion over the 'O’ and the ‘0’ (zero) characters,
confusion over the T and'l’ (one) and 'l (lower-case L) characters,
and quite often, confusion over upper and lower-case variables/
procedure names (in BBC BASIC, PROCstart and PROCSTART
are not identical procedure identifiers). Luckily enough, the
interpreter can often pick up on these errors, and will issue a
message pointing to the line containing the offending piece of
code. However, this is not the end of the story. For example, in
BBC BASIC, if a procedure call is made and the identifier cannot
be resolved, as would be the case in the following example:

18 PROCstart
2@ END

1080 DEFPROCSTART
118 PRINT "PROCSTART, not PROCstart"
12@¢ ENDPROC

then the interpreter, rather than exclaiming something along the
lines of 'Procedure call error at line 10, indicating that the call at
line 10 is incorrect, will in fact issue the message 'no such FN/
PROC at line 10". This, to my mind at least, suggests that the
error is not in the ‘call itself, but in the definition of the procedure.
So, although the message is technically correct (there is no
procedure called 'start’ in this case) it mis-leads you up the
garden path, because the same message would have been
issued had the procedure appeared thus, with the error now in
line 100:

13 PROCSTART
2@ END

168 DEFPROCstart
118 PRINT "PROCSTART, not PROCstart"
128 ENDPROC

This kind of ambiguity can encourage us to investigate the wrong
portion of the program, although one eventually discovers the
conditions under which such ambiqguities can arise, and we soon
learn the correct response and correct action to take in reply to

such messages. The techniques to be outlined shortly will contain
references to some common mistakes in order to both
demonstrate the techniques, and to emphasise the mistakes
themselves.

And so, let us tum to some of the methods available which will
allow us to discover the whereabouts of errors responsible for
program failure. Several comparatively tried and trusted
techniques for simplifying the process of fault isolation are
available to would-be trouble-shooters, and it is these that we
shall concentrate upon in this section. First, let us consider a
method which is not so trusted, but is notable in computing circles
for reasons which will become quite apparent. . .

TRIAL AND ERROR

Just as in any other fault-finding or trouble-shooting exercise,
regardless of the discipline, there is always the possibility that a
fault will be discovered by simply applying guesswork to
ascertain the faulty element in a system. If one were testing a
circuit-board, for example, one could quite conceivably remove
every component from the board and test each one out of circuit
until the recalcitrant component were discovered. A similar
technique can be used to isolate an error in a program.

The minimal requirements for the trial-and-error approach to
fault isolation are a blatent combination of acute perceptiveness
and good luck! The process itself works along the following lines:
bug-finder, cbserving that all is not well with his program,
cultivates a make-shift hypothesis, and goes oft for a quick
rummage about in the program segment under suspicion. All of
this activity is founded upon the assumption that the blighter will
have to come out sooner or later, and this, of course, is the basic
flaw of this approach. It fails to recognise that bugs are, in fact,
quite capable of remaining dormant for long periods without any
apparent loss of effectiveness. But if all else fails . . .

PENCIL AND PAPER

The pencil-and- paper method of debugging can offer very good
results if its use is correctly reqgulated.It does require considerable
time and effort, though, and often gives rise to some curious
physical sensations because of the intense concentration
demanded of its user! The technique involves selecting a suitably
small, and yet 'complete’ section of code — complete in the sense
that it must contribute significantly to the routine, procedure, or
whatever chunk of program is under test. The process itself
involves working through the selected piece of code by hand,
performing the calculations and noting values as the computer
would when executing the code, in order to determine whether or
not the code actually performs its specified function.

The main problem with this method is that a decision has to be
made regarding which types of coded operations are suitable for
the pencil and paper treatment. Generally, any kind of coded
mathematics can be tested in this way, since they can be readily
and conveniently simulated by hand. Clearly, one does NOT
wish to simulate graphics routines, disc-file updates and so on by
hand. Also worth considering is the fact that, by its very n
method will generate masses of paper, and it is probably
worth investing in a fresh notepad if the piece of code to b
with this method contains any kind of iterative loop (ma
several pads for nested loops!). An added bonus to usi
"pencil and paper approach, is that it encourages the 1
follow the operations of the program step by step, thereby
reinforcing his understanding of the language itself, which can't
be a bad thing!

BACKTRACKING

In many ways, the process of isolating errors in a program can be
made to mirror the original process of program development: by
capturing an idea and translating it into another form, we
produce a concatenated series of coded events designed to
reflect our original idea — a program. Similearly, in attemptirig to
isolate errors — especially those which are due to faulty program
design — we can regress from the effects of an error through the
preceding program events in an attempt to recapture the
subroutine, procedure, line, or whatever, which is reflecting our

DY
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original, faulty notion(s).

This particular method, known as 'backtracking is very
powerful. However, it does assume that the person responsible for
debugging the program is capable of deducing which portions of
a program are responsible for resulting events at any given
moment. Clearly, this level of detailed knowledge would only be
available to the originator of the program (although this could be
a subject of some debate), and those who had studied the fine
details of a program and knew it virtually inside-out.

To show how backtracking works in practice, consider the
following program:

1@ CLS: REM ** clear screen

20 INPUT "Your word : ",AS

3@ B$="ll

49 C$=AS

5@ B$=RIGHTS (AS,1)

60 IF LEN(AS)>@ THEN AS=LEFTS (A$,LEN(AS)-1): GOTO 50
78 PRINT C$; “"backwards = ";BS$

8¢ END

The program above is designed to accept a string supplied by
the user, reverse the order of the characters within the string, and
finally print the characters within the string in their original and
reverse orders. The problem is that when the program is
executed, and a string entered, the string purporting to contain
the reverse-ordered characters of the original string, tums out to
be nothing of the sort! What is retumed is a null, or empty

string. A glance at line 70 reveals that the variable which should
contain the reverse-string is B$. Working back from this line we
examine line 60, and find that B$ is not manipulated at all here,
and so we can regress to line 50 for the time being, since it has a
direct effect upon B$. In fact we find that B$ is always made
equal to the rightmost character of the string assigned to the
string-variable A%, and this is obviously incorrect! Some further
investigation would reveal that line 50 should concatenate a
string to 'build-up' the reverse-ordered characters, and should
read:

50 B$=BS$+RIGHTS (AS,1)

More significantly, however, the example shows how looking
back from the point at which the emor revealed itself, helped to
isolate the cause. Furthermore, it also illustrated that it is possible
for an error to occur some time before its effects are exhibited to
the outside world.

The problems associated with isclating the logical error are
often compounded by the fact that there can be a substantial
delay between the occurrence of an error, and the manifestation
of the symptoms, during which time the program may have
progressed considerably. This type of error is an obvious
candidate for the backtracking treatment since, under these
conditions, it is the only possible technique that can be used,
unless the error can be brought to our attention the instant that it
occurs. And this, quite conveniently, is exactly what the next
technique is designed to do.

FORWARD TRACKING

The term 'forward tracking' is « little misleading, as the method
simply entails following the execution path of a program until it
fails to operate as it should. As such, it is probably more correctly
termed simply 'tracking’. The forward tracking process can be
readily illustrated by the following example:

18 DIM A(19)

2@ FOR I=1 TO 1@

3@ READ A(I)

4@ NEXT I

5@ END
109 DATA 123,456,789,123,0,456,789,123,456,789

The program shown is designed to read 10 elements from the
data contained at line 100 into a numeric array A( ). On
execution, the program halts, replying 'No Such Variable at line
30'. Examination of line 30 shows that there are no syntax errors,
so where do we turn? We can use several methods to ascertain
the cause of the error, but we can start by examining the function

of the program itself. Line 10 dimensions a one-dimensional array;
line 20 initialises a FOR-NEXT iterative loop (index-variable I);
line 30 takes items of data from the list at line 50, placing the
values into the Ith element of the array A; line 40 increments the
FOR-NEXT loop; line 50 ENDs the program; line 100 contains the
data to be read. So we should eventually end up with an array
containing the same numeric values as those in line 100.

Now to the error. If we add an extra line to the program to print
the value of the index-variable, |, thus:

25 PRINT I

on execution of the program we find that [ reaches a value of 5
before the program fails. This suggests that the data is read into
the array right up until the fifth data-element from line 100 is
transferred into the array. This in turn suggests that there could be
something wrong with the fifth element of data. So, forewarned by
the knowledge that the items in the DATA line can only be
numeric values (since the array is a numeric and not a string
array), we examine the fifth item of data. Is that an 'O’ or a ‘0
(zero)? We may not be able to say for sure, so we change it to a
zero anyway, if only to assure ourselves that it is ‘0’ (zero) and not
the alphao-character'O'. On execution of the program for a
second time, we find that the program runs without error,
confirming that we had, by mistake, placed the wrong character
in the data line.

This underlines two things; how easy it is to confuse the ‘O
and the ‘0’ (zero) characters; and how, by tracking the execution
of the program, we can obtain additional information about the
operation of the program in order to ‘home-in’ on the location of
the error, even though we are lead to believe by the error
message that the fault lies elsewhere.

THE SNAPSHOT

This technique involves sprinkling PRINT statements sparingly

' throughout the program, so that at key points during
its execution the values of suspicious-looking variables are
printed onto the screen. By noting where exactly in the program
the print statements have been added, in the event of a variable
possessing a value inconsistent with its expected value, we will
have ah immediate clue as to the location of the offending piece
of code (assuming, of course, that you have placed your PRINT
statements suitably near to where the calculations have been
performed, and not several hundred lines later!).

The most important factors to note about this method are;
don't add too many PRINT statements, as the resulting deluge of
information could not be assimilated and would be of little use;
also, this method assumes that its user is capable of working out
by hand the correct values of the variables printed onto the
screen. Clearly, there is little advantage to be had from knowing
a variable's value if we have no way of testing for its correctness!
This technique is of great use throughout all stages of fault
isolation, although a word of caution — don't forget where the
redundant PRINT statements have been added, as they will crop
up at the most awkward and undesirable moments, and can be
as much of a headache to weed-out as the errors themselves!

BREAKPOINTS

To be completely accurate, the use of breakpoints within a
program (ie inserting additional instructions intc a program to
suspend the current operation) is another example of forward
tracking. However, depending on which machine (and hence
which particular implementation of BASIC) is in use, it may or
may not be possible to continue execution of the program from
the point at which the breakpoint occured, in order to proceed
with the tracking process.

The commonest example of the breakpoint as implemented in
most versions of BASIC, is the STOP statement. As you will
probably know, on execution of the STOP statement, the host
program containing the instruction will cease execution and issue
a message to the effect that a STOP statement has been

& e
encountered at a certain line. The programmer can then examine %,
-

the variables and so forth in order to see if everything is
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functioning as it should.

Using this method, it is pmf-']bja to predict where in a program
an errer is occurring, since (and in the finest tradition of most other
forward-tracking techniques) if we can assume that everything is
running satisfactorily up te a point, yet as soon as execution of the
program is restarted an error is ohser\ ed, the location of the error
is confined to being shortly after the last breakpoint.

Ancther method which achieves maore or less the same result,
works by inserting additional statements (INPUT, GET, INKEY etc)
to temporarily suspend the execution of a program until such time
as a key is pressed. This enables us to examine the output of o
program in fine d@n(}:l, to see i if it conforms to our predictions. If, on
the other hand, all is not well, then we can t the program
completely and examine tne locale for further evidence of an
ernror. There are two points to W)h' here. First, if you expect to be
able to continue execution after a STOP instruction, ensure that
your particular version of B:‘—\DLC_, supports the CONTinue,
RESUME, or some similar command. Second, if you intend to

spread redundant INPUT statements hrou*hout your program,
ure tna 'I‘f— mput variable }m., an 1flemmer which is NOF

some very 11Lexpr,:tal r@sum\,

INDUCTION

More cormrectly considered a testing method, \r‘dur‘t‘or testing
assumes that, if a piece of code works by injecting a certain
known set of values, we can also assume that it will wom for f‘LndL
nput values. These assumptions must be made under certain
conditions, as the follawing example may serve to 1H=i<trcﬁm

Consider a routine for producing the multipl 1(:(111 1 of two
integers, each capable of having possible v u\u:\ lying between 0
and 1000. This simple example alone has 1 MILLI ION pos
input/cutput variations! The practice of induction invelves
inserting or replacing lines within the area of the program under
test, usually a procedure or subroutine, which presets variables
and so on to some value which would normally be derived from
some preceding calculation. The routine is then executed and
halted as and when the procedure or subroutine has been
concluded. The programmer can then proceed by comparing the
result with the expected result, concluding that the routine is
operating correctly or otherwise.

If the conclusion is that the routine is not urruwmc correctly
the programmer can continue his investigation by ‘forward
tracking' or some other method to deduce the precise cause of
the error. This method is of particular value when establishing
whether or not a routine, which normally would be executed
several times or perhqps several hundred times, works just once.
The following example demonstrates this process. It can be
shown that the SIN of a value X can be developed from the
following arithmetic series:

SN X)) = X (X2 X A = G e

The series itself is unimportant. What IS important, however, is
that each successive step requires the factorial (1) of the index or
power to which X is raised. The expression for factorial any
number, n, is defined as —

RY =tk imed R 0 PR e R e ]

eqg 3 factorial =

1 a»
! 4 *
nd so on

3 2 %] 6
4 S S A R
a
A program written to ca‘cu‘o‘re SIN (¥) to seven terms, would
require six factorials to be ca lculated. T the routin e to find the

lactorial of any number were to be entered thus:

9% REM ** Routine to calculate factorials
100 TV=N

110 N=N-1

128 TV=TV*N

1306 IF N<>1 THEN 168

140 N=TV

158 RETURN

we would find that our value for SIN(X) would be very wrong

indeed! To test this routine for its correctness, we could insert the
following lines:

95 N=3: REM ** Does it work for 3? - Induction
145 PRINT "N Factorial = ";N: REM ** Snapshot
148 STOP: REM ** Breakpoint

Calling the subroutine gives the value of 3 factorial as 2 — quite
incorrectt Now that the error has been isolated one could
examine the routine further, and we would eventually discover,
by pencil and paper perhaps, that line 130 should read

130 IF N<>1 THEN 110

This example also illustrates
combined to determin

how several techniques are
e the exact location of the error.

FIRMWARE DEBUGGING AIDS
Mcst f the l‘mdhc*lc described thus far are all very DIY and rely
largely upon each individual's artfulness. However, there are
additional weapons available (at a cost, usually) which can be
very useful in a tight spot. The facilities to which I refer are such
things as TRACE and FIND {unctions, as often implemented in
add-on toclkit ROMs. The FIND function is an advenced facility
which allows the programmer to discover to the exact
whereabouts of variables, strings and so on within a program,
while the TRACE function is a run-time aid which allows the
programmer to follow the execution path of a program by
observing the line numbers which are printed onto the screen.
Such tools are generally sophisticated versions of the
techniques which have already been mentioned, but their use is
greatly simplified. Although any programmer worth his salt could
probably survive without such aids (just as any BREAL programmer
would only work with FORTRAN or better still, assembly
language!), such functions greatly reduce the amount of
tampering we wave to do to the program, which itsel
increases the possibility of introducing more bugs into the
program than we started with.

ERROR PREVENTION

It is very easy to say that prevention is easier than cure. However,
this maxim precludes the fact that we are quite often not
responsible for the production of the software we use. The
unfortunate truth of the matter is that, although we may not be the
originators of the stuff, we are stuck with the task of debugging it if
an error arises, and in this case we would just have to get on with
the job. th we are responsible for designing a program, we
can go a long way \omum’ aving ourselves both time anc
energy, by taking care in the process of specifying and d
the m@gmr: from the outset W( can go further still, and ac
approach with the design proccess which will simultaneou
z@duce the frequency of occurrences of errors, and cannot {
simplify the debugging process if errors do creep in (and be
me, they willl). It is normally the case that a program con
from o number of linked modules will make more &ff@"tl‘«-
time and energy than a linear or monolithic program.

[\"imher reqson whv modular or structured programr
enjoyed such great success, particularly in commerce f'r‘d
industry v, is that program-development work can be farmed out to
veral individuals very easily. Although I shall not deal with
thf-*uruf1 programming to any great depth here (see our previous
series Elegant Programming), suffice it to say that it does work.
Tﬂfs main probl um associated with adopting the structured
approach is that, by its very nature, it does require the original
idea behind the program to be fairly solidly conceived, before the
programmer can be allowed even a sniff of the keyboard. Most
people find the temptation simply too great to resist!

It the concepts discussed in the preceding paragraphs appear
a bit shaky, [ can only reply by nodding m; head in agreement.
T'*w bitter truth of the matter is that the act of debugging a program

Deqrs a Gmmrr resemblance to economic forecasting th-.'m it does

discipline and as such, the process of
w'h ugginga Df:orcm" can be no maore rigorous than the laws
of probability will allow.

ourselve
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STRETCHIN

To alot of people, the Commodore 64 is merely a
home computer. A handy, entertaining,
semi-serious piece of kit which all the family can
enjoy. Few people appreciate, let alone exploit,
its hidden applications potential. Because, to be
perfectly honest,no one has ever bothered to
produce any software to significantly boost its
performance and exploit all the exciting
possibilities.

Well, we're about to change all that. HANDIC
have pioneered four programmers aids that
really do stretch the imagination and latent

potential of your Commodore 64.

Take alook...

GRAF 64 With GRAF 64 you can study complicated
mathematical functions by their graph. You can also define a
function and plot the graph in high resolution within an w-axis
range. Graphical areas far from the original can be studied by
a blow-up of a specified range. There is also a special routine
for computing the infegral of a function within a range
specified by you. £29°95

MON 64 Machine Code Monitor on cartridge — you do not
have to wait while the cassette or diskette is being loaded
between runs and debugging attempts. The package includes
two (Yes 2!) monitors, so that it is possible to decide what parts
of the memory NOT to use. It is, so far, the only monitor on the
market that works with all 64K of the CBM 64 memory. MON
64 has built-in help screens and a reset function. There is a
command that lets you write ASC11-code directly info the
memory. Except for the special functions the MON 64 has the
following facilities: Assemble, Breakpoints, Disassemble, Go,
Hunt, Interpret, Load, Save, Transter, Relocate, Display Memory,
Display Registers, Walk, Quicktrace, Modify Registers etc. and
many others. £39-95

l Address .. ..
I Tel

I 5 Albert Road, Crowthorne

STAT 64 STAT 64 simplifies your work with statistics and
graphic displays. STAT 64 will add 19 commands to your Basic
language. For example: bar charts (histograms) horizontally
or vertically, plotting with 3871 points (high-res 64000), screen
dump even if the screen is in graphic mode (not the high-res
mode), statistical commands for mean value, standard
deviation, variance and other critical calculations. £29°95

REL 64 Turn your COMMODORE 64 info a remote
Command and Control Centre. Activate burglar alarms,
garage doors, locks, electric radiators, switches, thermostats,
transmitters, lamps, valves, remote controls, pumps,
telephones, accumulators, electric tools, stop watches, ceniral
heating systems, ventilators and airconditioning units,
humidifiers, televisions, stereos . .. you name it. £34:95

Stretch your performance and exploit the hidden potential of
your '64. For more information contact our ‘Programmers Aids
Centre’ on 0344-778800. Or simply fill in and post the coupon
tous.

All prices include VAT.
All products supplied as plug in cartridge.

r----------

would like you to send by return post further information on the
Handic é4 range.
Name . .. L " ......Title

Company

Berkshire, RG11 7LT
Tel: 0344 778800 Telex: 849426 software Ltd ” "¢

N BN BN BN BN BN B Thinking ahead
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The Key to Spectrum Machine Code Success.

Picturesque’s MACHINE CODE SYSTEM Is used and recommended by professional software writers, yet the excellent
documentation and the friendly, easy-to-use programs have been highly recommended for beginners.

You willonly buyone Machine Code System,sobuy the best,the one the professionals use.

NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE
ASSEMBLER MONITOR

Completely self-contained CTR The ideal tool to help the

with its own line editor, giving beginner get started, yet it

an easy-to-read 40 column contains all the commands for
tabulated listing. Auto line the experienced programmer
numbering, line renumbering to run and de-bug machine

and auto tabulation make this code programs. Inspect and
one of the fastest and easiest alter memory contentsin
Ry e Assemblers to use. 5- Hex or ASCII. Breakpoints and
[ character label names. full Register display. NOW

e Decimal, Hex or ASCI| WITH SINGLE STEPPING
—_— constants. SAVE/LOAD/ through RAM or ROM.

VERIFY both the listing and CODE =3 Disassemble any part of
Machine Code to cassette/ ; L memory, RAM or ROM. Dec-

ey to Machin® MICRODRIVE/NETWORK. ey to Mach Hex-Dec number converter.
5% ' Assemble from cassette or My Printer output to ZX
Microdrive into memory for very printer or via RS232 (with
i large programs. Customise to most Centronics Interface 1) or customise to
printer Interfaces, or RS232 (with Interface 1) for 80 column most Centronics printer Interfaces. General memory
printout. FAST ASSEMBLY — 1k of code in 7 seconds. management commands include Hex dump, Insert,
Assembler Directives:— ORG, END, DEFB, DEFW, DEFM, EQU, Delete, Filland Move. Can reside in memory with the
DEFL. (Microdrive and Centronics facilities £8 50 Assembler (48K machines only) to give a complete
-

only operate with 48K machines.) Machine Code programming system. E 7 50
INCL. VAT & P&P. -

Programs supplied on cassette with 0ption to Save onto Microdrive (cartridge not supplied INCL. VAT & P&P.

n obtain the new programs by returning the cassette only to Picturesque, along with a chegue/PO. for ‘
£1.50 per program (inc. VAT & P&P). New cassettes will be supplied by return of post

| Existing owners ca

Available from the "SPECTRUM" chain of stores, branches of John Menziesand allgood computer meTIIDE
shops, or by mail order by sending cheque /PO to: PlEI“BE
PICTURESQUE, 6 Corkscrew Hill, west Wickham, Kent, BR4 9BB. Send SAE for details.

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

1o =
Wy

As the proud owner of an Apple, you
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 you 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 you like an Apple a day, take
Orchard quarterly.

It’s just what the doctor ordered.

Britain's best buy for Apple users

/]
8
2
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THE HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY.
THE BROTHER CROWN RANIER

Compatible with
~ ONLY £795 + VAT

SHARP
0SBORNE
APPLEII
APPLE I
TELEVIDEO
TANDY
BBC
MIMI
TEXAS 30/30
PET
HEWLETT PACKARD
SUPERBRAIN
SIRIUS
XEROX
IBM

In fact most computers!

ONLY £595 + VAT

B e I e T

|
#

1 H

H H i f i
Eodo b ek ol }

Fog ]

The HR1

Bi-directional - 17 CPS —some
features as below, but without
keyboard and lift off facility.
CROWN RANIER — The leader of all interfaced daisy wheel printers
Here's why

The unbeatable Crown Ranier isthe only heavy duty daisy wheel printer/typewriter which runs on a linear motor — no belts or cables to break. stretch of wear — and uses
the IBM ribbon and lift off correctors. The reliability has become legend in these days of expensive electronic typewriter breakdowns

CENTRONIC — IEEE — RS232 INTERFACES — Full KSR (k oard send and receive). At small extra cost. No external boxes — interchangeable daisywheels —
variable pitch — three free daisy wheels — automatic whole line correction — easily copes with standard printed forms — 135.000 characters per ribbon (at least twice the
average character length) — standard lift off correctors — a printer/typewriter at the flick of a switch

typewriters

Perfection as a typewriter (now used by local authorities and multi-nationals), perfection as a printer
Beware of lightweight, low cost machines — these can never give long term reliable service. THIS MACHINE WILL!"! The professional machine

Ask your local computer or office equipment dealer for further information. EX-STOCK DELIVERY

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

2 o RO Y/ Sl BusiNEss CENTRE

56-58 SOUTH ST., EASTBOURNE,
SUSSEX. (0323) 639983.

MAIL ORDER PROTECTION SCHEME

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not laterthan 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader’s difficulties.

This guarantee covers only advance payment sent in

direct response to an advertisement in this magazine

(not, for example, payments made in response to cata-

logues, etc, received as a result of answering such
advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

Its easy
to complain about

an advertisement.
Once you know how

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers complaints.

Any complaint sent to us is considered
carefully and, if there's a case to answer, a full
investigation 1s made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible. J
The Advertising Standards Authority.

If an advertisement is wrong, were here to put it right.
ASA Ltd, Dept 1 Brook House,
Torrington Place, London WC1E 7HN

This space is donated in the interests of high standards of advertising
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SERIOUS SOFTWARE FOR THE &t

~Zmacpie \/\/O/R,@@P%Tw

DATABASE SYSTEM WORD PROCESSOR

LAORDCREAFT 3
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MAILING LIST, INVOICING, STOCKCONTROL, SALESLEDGER,

BOUGHT LEDGER, DIARY, EXPENSES, CHEQUE BOOK!

Now there is one program which can handle all these things
- MAGPIE -

The most powerful Database System for ANY Home Micro!

WORDCRAFT 40 gives you all the powerful Word Processing facilities of an office
system at a fraction of the cost. WORDCRAFT 40 works with any printer and
because it comes on cartridge you can use it with disk or tape files!

SEND FOR FURTHER DETAILS NOW !



REVIEW : Spectravideo SV318

CHECK THE
SP EC

ﬁ;hlls:asflcall}' in the Uni c; Christopher Moss
States — Spectravideo were
the lirst and, so far, only US . . -

e compans o coveon | Lhe ‘Japanese invasion’ of MSX machines has been
the standard, and the Con started by a computer from the United States, the
i e el S Spectravideo SV318/328. Like the curate’s egg, it's

Vegas last year had a dis
lack of MSX machir gOOd i1 pCIrtS.

show. Nevertheless,
machine that has
firsttor
Theie
troversy as to whether
Spectravideo is actually 100%
MS)& compatible. The story is
le confusing, but it is not-
ab'.e that neither the computer
y of the packaging

MSX logo whick
s are given the r1ig

n case you don't a
know, MSX is thc‘
hardware/software
dard that has been desi
y Microsoft in the U
States and taken
enthusiastically by
] pcnese— who have launche
iad of m achr“e\ onto t

T

M

aim ER &= G -
ﬂﬂ ﬂﬂﬁﬂﬂﬂ- =

The main point about MSX
s that it specif a range of
ncrdv.ore as well as

lﬂ
Ll I, ﬂﬁémaﬂnnnnmnﬁm
commands. The -

calls for @ Z80A CPU, a Texas "EOOOdO00®®mER
TMS9G18A (or compatible) el
video display processor, and : mm
an AY-3-8210 (or compatible)
programmable sound genera-
tor, amongst other things.
Tcg: her with Ihe standard

ASIC and /O structure, the
idea is that se\-*a-ral manufac-
turers can produce different t*uvr with a key
all of which can run -i CGL I‘. 5
all MSX-compatible software. qu\:x— a nice-loo
A hcxm this scunds like a m coloured
cipe for a string of identi
"'1:1"}1‘"@5 in fact there is «
great diversity in the Japanese
macchin around the basic

é £ 500 ae s

e o® i@

king macl

mentioned

pf—cmca‘r‘“ It cd':.c means ather thar itations ©

that the competitio 1 between truzn keys 5| finge
q::k.-fc:murprb to offer better similar to that of a full-s (!

hardware at lower prices typewriter  keyboard,  but

becomes a more dominant although the keys are the best

market factor, since they all of the rubber kind, aren't

have the same operating sys- going to be able to touch-ty

tem, which must be good on them

news for the consumer. What If your applications

it will do for software piracy is touch-typing a necessity

another matter entirely. you can buy an up-
version called the
THE HARDWARE which sports a real 3
key keyboard (plus 80K of

The SV318 arrives in the usual ~ RAM). T

s also differs from the

cardboard and polystyrene SV318 in that it has a numeric
package, only in rather more keypad on the right-hand side
:

bits: than youd normally  of the keyboard i
expect. The basic console 318's builtin
looks like a cross between the joystick is not
Atari %OO CiI‘Ci a gla ant C‘pty QI?’E"p;G‘:

games: it
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pack favoured by others. You
will notice that I said ‘'monitor
output in the paragraph
above — il you want to use
your TV, you'll have to plug in
the UHF modulator box, which
is small and also heavily
shielded by metal Finally, if
you want to use your TV for
computing and programme
viewing without continually
swapping aerial leads, there's
vet another small box whicl
plugs into your set and lets
you switch between signals

It all works very well, but
youd better like lots of wires
sprouting ever rywhere, and it's
also a good idea to pick a
spot where you can plug
everything in once and then
leave it.

All the heavy shielding does
its job, and the design is very
nice technically — the picture
produced by the review
machine was rock-steady and
the sound, which is modulated
onto the UHF carrier for .ep-
roduction through the TV set
loudspeaker, was clear and
distortion-free. There was no
interference at all between
sound and picture. It's just a
pity the wires and boxes leave
a little to be desired from the
point of view of ergonomics
and aesthetics.

We didn't get any of the
other peripherals for the
SV318 for this review, but the
descriptions in the manudal, if
they come true, are pretty
exhaustive. A game fun “tion
keypad, extemadl
graphics tablet and Luh:\,o
game adaptor all plug into the
basic machine, while the
addition of a mother board
expander allows the use of
various expander cartridges
— modem, R5232, 80-column
cartridge (for the 80-column
printer), Centronics, 16K RAM,
64K RAM and disc drives. The

32K RAM and 32K ROM of the
basic machine is expandable

to 96K ROM and 144K RAM

GRAPHICS AND
SOUND

Anyone who knows the Texas
Video Display Processor chips
will know what to expect on
the graphics front. There are
four different modes available,
although the BASIC only
allows you to use
them. The fourth would pre-
sumably be available to any-
one who can decipher the
Texas Data Book on the suk
ject and find where in the
memory map the VDP is
situated it looks like two
bytes to the computer, and

three of

res mode you get a screen
256 by 192 pizels with 16
colours all available at once
(subject to the limitation that
you can only have one

1
and one back

our per nun[w tal

Cj‘ht p‘AL.u — the

manual doesn't tell you this),

uses its own 16K of video
RAM. Unfortunately that 16K is
included in the 32K that Spec
travideo tell you you are buy-
ing, so after the operating
system has siphoned off its
needs youre left with 12816
bytes for user programs. This is
a lot less than many machines
which do not cost as much:
the Electron, the Spectrum,
the Commodore 64, the
Atmos and the Enterprise,
when if's launched.

Stil, the graphics are
excellent for all that In high

and 32 sprites which can have
I}”cl’ resolution and pixel size
tered to gnr four differen
izes. The best way t
appreciate what this means i
to plug in Cross-fo ce, or
the games cartridges —
hordes of aliens sweep across
the screen which has variou
planets drfting in the bac.g»
ground. [t's quite impressive.

The manual also doesr
nention that the VDP is un-
able to ‘disp‘(l“ more than four
sprites on any horizontal line
of pixels, wmm might conf
programmers who hcz\«ent
read the Texas data '
and wonder why bits of sprites

disappear under certain con-
ditions. It's a minor limitation,
though — with enough
imagination on the part of the
programmer the Texas chip
will give graphics as good as
most other machines on the
market today.

The sound chip is also a
good choice. The tone
through the TV loudspeaker
was clear and didn't have the
harsh quality that some com-
puters exhibit. It features the
standard range of three tone
channels plus a noise chan-

0

O

o

O

Te

n

nel, and because the chip
handles all the note genera-
tion itself, it is easy to have
sound playing during program
ecution in pcm el with the

THE MANUAL
Don't

a book by its
the ulﬂ saying,
\:u‘ib_f

the manual for this computer.

judge

The cover is excellent.

Once you get inside, stan-
dards plummet so fast it
makes your ears pop. [ have
seen many manuals for com-
puters, and very few of them
could be described as good
at the job they are supposed
to fulfil: but this manual is
quite  definitely the worst
specimen it has ever been my
misfortune to try to com-
prehend. Let me take you on
a guide through some of the
better (depending on your
point of view) howlers.

I've already mentioned that
the manual, to its credit, offers
full pin-outs for all its /O peorts,

and a rough memory map.
U:‘:fortur;ately s headed
“Appendix E — IO PIN
TOUTS AND MEMORY
MAYS’, W}\idl wuud shake
a Du\j» S in its
accuracy Ir th w—:alled
User's Manual section, which

is suppoiid to .J:tmu bcum

e §

ners, we
thc buﬂ[—m
language’. This one
threw me until furt
found the section on the
Macro Icmguc{gc A quote
from the on graphics:
"That ends our mtruu ction to
extended BASIC graphics.
Now it is time to move on to
the extraordinary sou
apabilities of the SV31
s are limited to only
by 8 pix " The sole
demonstration program of how
to move sprites by using the
joystick ends abruptly halfway
through the position update
routine and I could find no
trace of the rest of it anywhere
in the manual. An example of

I d
&
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REVIEW : Spectravideo SV318

how to edit a program line has
identical ‘before’ and ‘after
diagrams.

[ could go on and on in this
vein but it's pretty depressing,
and rather like shooting fish in
a bamel If the BASIC
reference guide and tutorial
cassette tape were any better
it wouldn't be so bad, but if
anything theyre worse. |
couldn’t find a single page
that didn't have an emor of
some kind on it, and the demo
examples on tape do
absolutely no justice what-
soever to the power of the
SV318's sound and graphics.
They are pitched at the level
of 'the computer picks a ran-
dom number between 1 and
100, and you have to guess it
Wow!

Unlike other machines with
poor manuals, this is not a
manifestation of Janglish. The
manual is credited to a group
of gentlemen with English
names who presumably work
for Spectravideo in the USA.
They should be ashamed of
themselves.

THE BASIC

Since the manual is so
impenetrable, it is very difficult
to go into any great detail
about the BASIC. Where
keywords are mentioned at all
(some aren't!) they are not
explained adequately, and
there was not sufficient time to
work it all out properly myself
in time for this issue. Neverthe-
less, it's possible to give an
overview of the BASIC so that
you can get the flavour of it.
The graphics commands are
fair, though by no means as
comprehensive as a 32K ROM
would lead you to believe.
LINE allows you to draw a line
or, with single letter exten-
sions, draw a box and fill it up.
The same applies to CIRCLE,
which like most other micros
oesn't actually give a circle
ut an ellipse, due to the

~

94
o)
O
~r
a

spect ratio of the pixels. The
nice thing on

the Spec-

T

travideo is that the CIRCLE
command has an eccentricity
parameter, so you make a
circle a real circle by drawing
an ellipse (got that?). It seems
almost churlish to point out
that the ellipses can only be
drawn with their major axis
along the X or Y axes of the
SCreern.

Irreqular objects may be
drawn using the DRAW com-
mand, which uses a string
consisting of graphics com-
mands from the Graphics
Macro language (for exam-
ple, DRAW "U50R50D50L50"
gives a box 50 units on a
side). Irregular shapes can be
filled using the PAINT com-
mand. You can set the screen
width, but only to 39 or 40
characters.

The sound functions are
utilised by a Music Macro
language in the same way
that the graphics are — by
coding the required notes,
tempos and waveforms into a
string, which is then PLAYed.

Programmers will find the
standard. tools  available;
AUTO, RENUMBER, DELETE
and MERGE are present, but
there’s no FIND and no DUMP.
Sigh.

There are some interesting
new additions to Microsoff's
repertoire in MSX BASIC. You
can work in binary, octal or
hexadecimal if you wish. You
can convert two, four and
eight-digit strings to integer,
single precision and double
precision numbers respective-
ly, and vice versa. You can
find the carriage position of
the line printer. As well as the
usual Boolean operations,
there is bitwise implication
and equivalence. There are
interrupt-driven ON-GOSUBs
using joystick triggering, sprite
collision and an interval timer.

Of great potential to
educationalists is the control,
from BASIC, of the cassette
motor and the cassette audio
output, which can be ported
through to the TV loudspeaker

FACTSHEET
CPU

Clock

ROM

RAM
Language
Keyboard

Z80A
3.57MHz

Display

16 colours
32 sprites

Monitor

Cartridge
Sound
Options RS2

Centronics

Modem

Cost
Supplier

£186 RRP

Morden,

via the computer if desired.
This suggests excellent
possibilities for synchronising
audio tapes to the program for
teaching purposes.

On the whole, however,
Microsoft seems to have been
much less adventurous with
their ‘home computer BASIC
than with their Microsoft Win-
dows for business users. There
are no new commands to
allow structured programming;
no REPEAT-UNTIL, no pro-
cedures, no DO-WHILE. Why,
I wonder: you can never have
enough keywords, in my opi-
nion, and surely there's room
in that 32K ROM for a few

more?

CONCLUSION

From the hardware point of
view, the Spectravideo is «
very nice machine. The SV318
offers good graphics and
sound for the games
enthusiast, as well as the
facility for some decent, easy-
to-use cartridge software. For
the businessman, the addition
of disc drives to the SV328 will
give a system with a decent
keyboard and CP/M capabili-
ty, opening the door to a wide
range of off-the-shelf business
software. If you can put up

Spectravideo SV-318

32K expandable to 96K
32K expandable to 144K
Microsoft BASIC

71 keys, hard rubber type
10 function keys

built-in joystick/ cursor cor
24 lines of 40 characters
Graphics 64 by 48 low res
256 by 192 high res

trol
1 TV or monitor

I/0 Cassette port (1200 or 2400 baud)
Expansion bus
Two joystick ports

Three channels plus noise: eight octaves

Dual disc drives

Extra RAM and ROM
Coleco game adaptor
Graphics tablet

Spectravideo Ltd,
165 Garth Road,

Surrey SM4 4L M.
Telephone 01-330 0101.

with rubber key
or the absence of the built-in
joystick on the other, one
machine can fulfil either role
with equal ease.

What lets the
down badly is its shoddy
documentation. The rank
beginner will be totally bafflec
and even an experienced
user is going to have to dig for
the information he needs. It
seems a shame that such a
nice system has been saddled
with this manual, and my
advice to Spectravideo Ltd
would be to get a revised
manual written and put into all
their stock of machines as soon
as possible.

Even if they don't, the book
publishers will have their
authors working on ‘Your
Spectravideo Explained and
suchlike (I understand
Granada already have such a
manuscript ready). But in a
market where there are so
many machines in this price
range offering computing
power of a similar level, it will
do Spectravideo no good at
all to be known as the com-
pany whose machines need
another £5-10 book bhefore
they can even be

=

computer

used properly.
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Job Estiator
£10,000

Accounat
£13,500

Payroll Superfisor
. £8,000 om

Stock Contrller

Ledger Clerk
£6,500

£7,000

This team would
cost you about
£45000 p.a.

And theyd all like BUPA.

Business accounting no longer need piles of paper,
banks of filing, and a clerical army to control it all.

Just one small disc, a plain-English manual, and two
hands.

Harness Pegasus Business Software to any of a dozen
leading microcomputers, and watch.

At your command, Pegasus will record sales. Issue
invoices. Update stocks. Process your payroll.

It can list, file . . . perform, in fact, any one of the
thousand functions that today’s complex business account-
ing demands. :

All with perfect accuracy. And at a speed you won't
believe until vou see it.

Yet for all its pace, Pegasus puts you in control. It
processes information only at the rate you want. Prompts
you politely through every step in its programme. Not with
complicated codes, but in simple, direct English.

With the versatile seven-module Pegasus system, vou
can start small, and grow. Begin, for example, with Sales
Ledger.

Then build on it module by module, to
match your needs.

It's not difficult to see why thousands of
organisations large and small have purchased
almost 20,000 modules in less than 2 years.

This is business software structured by
experts sensitive to the user’s needs, and pro-
grammed by professionals steeped in computer
experience.

Any one of the 500 or so Pegasus

36

PEGASUS
SOFTWARE

Harvess the power:

This team will cost
you less than
£1250 p.a:

And it never goes sick.

Approved Dealers across the country is ready now to pul
Pegasus Software through its paces for you.

To start planning vour team, simply clip and return the
coupon.

The Seven-Module System
Sales Ledger, Purchase Ledger,
Nominal Ledger, Invoicing/Sales
Order Processing, Stock Control,
Payroll, Job Costing.

*Based on lease purchase ot a complete seven-
module system over a basic 5 year term, ex VAT.

Pegasus Software Ltd, Freepost, Brikat House, Montagu Strek\ -
Kettering. Telephone: 0536 522822 Telex: 341297 BRIKAT G
r--—------.——-—--_—--———q

R

[o: Pegasus Software Ltd., Freepost, Brikat House,

Telex: 341297 BRIKAT G

[ would like to see Pegasus Software in action. Please send me further intormation
and tell me where | can see the system in operation.

l Montagu Street, Kettering. Telephone: 0536 522822

Name Title

l Company

Address

BLOCK CAPITALS PLEASE
NN, ¢

lelex
Type of business
Our microcomputer is [ Sirius [ Victor L Apricot T IBM PC
[ DEC Rainbow T NCR DMV O Wang PC T Tl Protessional
Canon AS-100 C1 CBM 8000 [ CBM 700 T HP 150 [ Duet-16

I We don't own a computer
No time to fill in the coupon?
/ Just attach your business card.

BM/2/1
4 S S S S S N S S S -
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REVIEW: Dragon 64

S.M. Gee

formidable beast.

DRAGON’S BREADTH

Is twice as much twice as good? The Dragon 64 is here at last and, coupled
with disc drives and the new OS9 operating system, it turns out to be a

his review covers three
distinct items — the
new version of the

Dragon, the Dragon 64; the
Dragon disc system including

gonDos; and the powerful
ike operating system
S9. The Dragon disc system
is ol interest to existing Dragon
32 owners as it can be used
vith both versions of the
Dragon, but OS2 needs 64K
of RAM so it is restricted to the
Dragon 64.

Dragon’s first machine had
considerable success as a
home computer, mainly
because it offered a good per-
formance for a reasonable
orice. The points that counted
n its favour at the time that it
was introduced included «
proper keyboard, a range of

and high resolution
raphics modes, a flexible
ound generator, dual
alogue joystick inputs, a
itronics  printer  interface
a full 32K of RAM

However, since the Dragon 32
was introduced prices have
fallen and the average per
formance of home computers
has increased. To a certain
extent this has reduced the
appeal of the machine but it is
still one of the few low-cost
computers that looks as
though it might be able to
handle a serious application.
However on closer
examination it suffers from a
number of small but important
defects. For example, it takes
very little time to discover that
the keyboard is not really
made for fast typing, there is
no repeat key, the text screen
doesn't display enough
characters or enough lines
and the restriction to upper
case characters makes text
processing almost impossible.
The new Dragon 64 offers the
same set of positive features
as the Dragon 32 but the
question is how far does it go
in making up for its limitations?

TWO MACHINES
IN ONE

You can buy a Dragon 64
without any fears that it might
be incompatible with the
Dragon 32 because when it is
first switched on it is essen-
tially identical to the Dragon
32. In this mode you can load
and run any existing software
that you have, but of course
you cannot make use of any of
the machine's extra features.
Before going on to describe
these extra features available
in the Dragon 64 mode it is
worth giving a short sketch of
the standard features of the
Dragon 32 for readers less
familiar with the original
machine.

In the Dragon 32 there is
32K of RAM, used to provide
the memory-mapped video
display and to hold BASIC
programs. The rest of the
address space is used for a
16K ROM containing BASIC,

various memory-mapped /O
devices and 8K of empty
space for optional ROM car-
tridges: see the 32K mode
memory map in Fig. 1. Pro-
cessing is handled by a mic-
roprocessor that is relatively
unfamiliar in home computers
— the Motorola 6809. The fact
that a 6809 is used, rather
than a Z80 or a 6502, makes
very little difference to the
BASIC programmer apart from
a good speed of execution.
The display modes include a
32 character by 16 line text
and low resolution 64 by 32
graphics screen. The low
resolution graphics can be in
as many as nine colours but
there are restrictions on how
colours can be placed within
one character location.

The high resolution modes
are given in Table 1. The
amount of memory used for
any mode increases with the
resolution and the number of
colours available. The colours
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ODE

»P(A)I\)H"Oz

TABLE 1

RESOLUTION
128 by 96
128 by 96

O
(V9]
o
2
S
o]
(0]
(SO TS 0 Y-S O

COLOURS

that can be used in any mode
are fixed to one of two subsets
of the nine possible colours
and this can be somewhat res-
tricting. A good feature is that
the BASIC high resolution
commands treat all of the high
resolution screens as if they
were 256 by 192. This makes
trying out programs at different
resolutions easy. The overall
quality of the display is quite
good and there is an RGB
monitor connection if you
need a really sharp image.
The main problem with the
graphics display modes is the
absence of any standard way
of writing text on the high
resolution screens. This can
be overcome by various
extras but an unmodified
Dragon will insist on changing
medes back to the text screen
to print any system messages
etc.

PERIPHERALS

The standard peripherals
supported by the Dragon 32
and 64 are a pair of joystick
inputs (in fact a six-bit, four-
channel A-to-D converter); a
single channel D-to-A conver-
ter used for sound generation;
a Centronics parallel printer
interface and a tape interface
for a single cassette recorder
The sound generator is almost
entirely a creation of software
and while there are no built-in
commands for sound effects
they are certainly possible.
Indeed, you can buy a
software package that uses
the D-to-A converter as a
speech synthesiser. However,
from BASIC you can only pro-
duce ‘pure’ tones on a single
channel.

The sound that the Dragon
produces is fed to the UHF
modulator and reproduced
over the loudspeaker of the TV
set. In my opinion this is by far
the best way to produce com-
puter sound because it allows
you to use a reasonable size
speaker, amplifier and volume
control for no extra cost The
cassette interface includes a
motor control relay and is easy
and reliable to use. Some-

times the Dragon cassette
interfface doesn't work
with tape recorders that
sensitive automatic volume
controls, the reason for this
being that the tape format
uses a leader tone that is far

ave

the [/O area. This means that
program cartridges cannot be
used in 64K mode, but of
course there is nothing to stop
you from switching back to
32K mode to use them.

You may be wondering
what happens to BASIC when
the ROM that contains it is not
part of the memory map? The
answer is that its contents are
copied to the top 16K of RAM
where it will run just as effec-
tively as when it is stored in
ROM. This is possible
because 6809 machine code
can be written in such a way
that it can be loaded into and

32K MODE 64K MODE
FFFF FFFF
1/0 AND VECTORS
1/0 AND VECTORS EF00
E000
BASIC
CARTRIDGE ROM
€000 €000
16K BASIC ROM
8000
48K RAM
32K RAM
0000 0000
Fig. ] Memory map of the Dragon 64 in 32 and 64 modes.

too short for the level to adjust
and settle.

The Dragon 32 (and the
Dragon 64 in 32 mode) per
form well and are easy to use
from BASIC. There is plenty of
software, literature and sup-
port for the machine, partly
because it is almost identical
to the popular Tandy Colour
Computer and partly because
of its own established success
as a home computer.

64 MODE

If you have a Dragon 64, then
by typing a single command
you can move from 32K mode
to 64K mode. Typing EXEC
causes the system to
reorganise itself so that the
16K of ROM vanishes from the
memory map to be replaced
by an extra 32K of RAM (all
but a few hundred bytes, that
is: see the 64K memory map in
Fig. 1). This 32K of RAM not
only occupies the «address
space that was allocated to
the ROM, it also takes the
area that was allocated to
ROM cartridges and part of

~
4

executed from any area of
memory. This is called Position
Independent Code or PIC
and it is something that is very

difficult to achieve using other
micros such as the Z80 or the
6502. Thus in the 64K mode
the BASIC programmer has
an extra 16K of memory to
play with, making the user
and display area 48K. This in
itself makes the Dragon 64
more attractive than the 32.

There are two main advan-
tages to storing BASIC in RAM
rather than ROM. The most
obvious is that if you don't
need it you can claim back
the 16K of RAM that it
occupies and use almost 64K
of RAM for whatever you like!
The other main advantage is
less obvious but still important.
Having the BASIC interpreter
in RAM means that you can
modify it to include new com-
mands and so on. Unfor-
tunately this doesn't seem to
be the route taken by Dragon
to add the disc commands in
DragonDos (see later).

Apart from the increased
amount of RAM available in
BASIC the only other enhan-
cement that the Dragon 64
ofters is a serial interface. This
can be used from both 32K
and 64K modes and there are
two new commands to make
this possible. DLOAD and
DLOADM can be used to load
BASIC programs in ASCII for-
mat and machine code pro-
grams from another computer
equipped with a serial inter-
face respectively. Apart from
these the serial interface has
to be manipulated using

PEEKs and POKEs. However,

We enter the Dragon!
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REVIEW: Dragon 64

you can select the serial inter-
face as the output port used
by LLIST and PRINT#-—2 to
list programs and print data
respectively. The baud rate is
software-selectable from 50 to
19200 baud, which should be
a large enough range for any-
one! The data format is one
start bit, eight data bits, two
stop bits and no parity bit. The
connection to the serial inter-
face itself is made via a seven-
pin DIN plug which provides
the most common subset of
the RS232 signals — TX data,
RX data, CTS, DTR and two
DC voltage pins, one at —12V
and the other at +12V. The
presence of CTS and DTR
means that the Dragon can
support high data transfer
rates using ‘handshaking'.

housed in a case that is identi-
cal to the old Dragon 32 case
apart from its colour, the elec-
tronics inside have been com-
pletely reworked. Even the
keyboard, although it has the
same key layout, has been
improved.

The main PCB contains
more or less the same collec-
tion of components that made
up the Dragon 32 — that is
one 6809 CPU, one 6883
SAM (Synchronous Address
Multiplexer), one 6847 video
display chip, and two 6821
PIAs. The only major change
is the use of eight 4864
dynamic RAMs to provide the
64K, and the only major addi-
tion is a 6551 ACIA that pro-
vides the baud rate generator
and the RS232 interface. The
changes to the overall board

Paralle

SA13 2PE

There are also a few enhan-
cements and changes to the
code in the ROM. The most
important is a keyboard aute-
repeat  facility. This s
automatically enabled when
the 64K mode is selected but
can be selected in the 32K
mode with a few lines of
BASIC. The presence of auto
repeat certainly makes typing
corrections easier.

THE DRAGON 64'S
HARDWARE

[he interesting thing about the
Dragon 64 is that, while it is

Microsoft Extended Colour BASIC

53 key standard layout with auto-repeat
16 lines of 32 characters on TV or monitor
Block mapped graphics on 32 by 64 grid
Dot resolution graphics to 192 by 256

16 block graphics characters

Eight colours plus black

1500 baud with independent motor control
/0 Two '05 stick ports

1 (Centronics) printer port

ROM cartridge slot

RS232C Serial interface

Sound generator

FACTSHEET Dragon64
CPU 6809
Clock 0.89MHz
ROM 16K

RAM 64K
Language

Keyboard

Display

Cassette

Options Joystick unit (pair) £14.95
¥4" disc drive (single) E275
54" disc drive (double) £389
OS9 operating system e 2l BlE
Costs Dragon 64 B
Manufacturer Dragon Data Ltd,
Kenfig Industrial Estate,
Margam,
Port Talbot,

West Glamorgan,

(phone 0656 744700).

have managed to

layout
introduce an additional 24-pin
chip without cramming com-
ponents together and without
losing quality of construction.

DRAGON DISC
AND DOS

Although Dragon discs and
their associated operating sys-
tem DragonDos are not only
intended for use with the
Dragon 64, it is this combina-
tion that is likely to be pop-
ular. The disc interface is
connected via the program
cartridge connector and in

Inside the disc interface.

appearance is not unlike a
large cartridge. Inside there
are a few TTL chips, «
WD2797 disc controller and
8K of ROM that contains the
extensions to BASIC that con-
stitute DragonDos. The disc
interface is connected to the
disc drives via the usual rib-
bon cable. Thus installing the
Dragon disc system is trivial —
plug in the interdace to the
cartridge slot and connect the
cable to the disc drives.

When the disc .
ted, switching on the Droqon
first gives the usual sign-on
message and then a second
message informing you that
DragonDos is active. Dragon-
Dos is not a true DOS (Disc
Operating System) in the
sense of CP/M, say, but is
more a collection of exten-
sions to BASIC. There are all
the usual and necessary com-
mands that allow you to
SAVE, LOAD and RUN pro-
grams from disc. You can also
copy, back-up and initialise
discs.

However, the extra com-
mands for creating and
manipulating data files are

particularly interesting. The
commands FREAD and
FWRITE (standing for

FileREAD and File WRITE) will
read and write variables from
named files without having the
use an open command or a

channel number. For exam-

le, FREAD "MYDATA":A will
read a numeric value from the
file called MYDATA and store
it in the variable A. This is a
particularly easy way of deal-
ing with file operations. If you
want a program to process a
number of different files then
all you have to do is to specify
the filename in a string vari-
able. For example:

10 INPUTF$

20 FREAD F$;A
will read A from the file whose
name is stored in F§.

What is even more surpris-
ing and pleasing is that the
FREAD and FWRITE com-
mands can also be used to
handle random access files.
The command:

FREAD “filename”,FROM

start, FOR length; variable list
will read data from the file
called ‘filename’ starting at
byte ‘start and will read
‘length’ bytes no matter how
many variables are in the

‘variable list. A similar form of

the FWRITE command allows
data records to be written to
any position in the file. Ran-
dom access is usually an
afterthought and very difficult
to use so it is nice to see that
DragonDos includes this easy-
to-use facility.

As well as the file mndlmg
commands, DragonDos adds " ®

a number of general purpan_r'

COMPUTING TODAY MAY 1984

39



commands to BASIC. The
most important of these is
ERROR GOTO x, which will
transfer control to line x when
an error occurs. This is the sort
of statement that is essential if
the Dragon is going to be
used in any serious BASIC
applications. Compared to
this command the other addi-
tions are icing on the cake.
The BEEP command will make
a 'decent sounding beep,
WAIT n will cause the pro-
gram to pause for n milli-
seconds, SWAP X,Y will swap
the contents of varables X
and Y, AUTO will provide line
numbers automatically, FRE$
is a function that returns the
amount of space available for
strings and HIMEM returns the
address of the top of memory.
The Dragon discs and
DragonDos can be used with
the Dragon 32 or the Dragon
64. Indeed there seems to be
no advantage in using a
Dragon 64 with the discs if all
you intend to do is run
DragonDos as it will only work
in the 32K mode. This is
because the DragonDos 8K
ROM occupies the address
space allocated to cartridge
software. In 32K mode the
MEM function retums a value

of 24809 bytes for usable
memory and with DragonDos
installed this goces down to
23335

A REAL
OPERATING
SYSTEM

Where the Dragon 64 plus
discs scores over the Dragon
32 plus discs is that only the
64 can run the OS9 operating
system. It is difficult to des-
cribe how important this is
because OS9 is part of a new
generation of operating sys-
tems that go far beyond what
home users have been familiar
with. Perhaps the best known
of these new operating sys-
tems is the much-discussed
UNIX. Although UNIX is a
powerful operating system it is
very expensive, both in terms
of the amount of memory and
processing power it needs
and its cost. OS9 is best des-
cribed as being a UNIX-like
operating system designed to
work with smaller computers
based on the 6809. For the
features it offers OS9 is also
reasonably priced at £32.95.
Getting OS9 running on the
Dragon 64 is simply a matter

of inserting a system diskette
and typing BOOT. After a few
seconds of disc operation,
OS9 announces itself and
asks for the date and time.
Following this you are in OS9
and can execute programs,
copy and maintain files and
perform a whole range of
'housekeeping  tasks  that
would take too long to explain
here. The most important fea-
tures of OS9 from the user's
point of view are multi-user/
multi-tasking, device-
independent /O and easy
/O redirection, and a multi-
level directory. The trouble is
that these are all unfamiliar
terms that are difficult to des-
cribe briefly. The multi-tasking
facility means that you can
give the Dragon 64 more than
one program to run at a time.
For example, typing:

DCHECK DO
will test the disc in drive O and
keep you waiting while it does
it but:

DCHECK DO>RESULT &
will also check the disc but
will return control to you
before it has finished so that
you can get on with doing
something else. Ending any
command with ‘& is taken to
mean that you don't want to

wait for the task to
before being able to issue
another command.

The >RESULT' part of the
above command is an exam-
ple of /O redirection’. The
program DCHECK produces
various results while it is run-
ning that are normally listed
on the screen. To avoid this
happening while you are get-
ting on with another job the
output is redirected to a text
file called RESULT that you
can list later on when you are
ready. In OS9 all devices —
keyboard, screen, discs, prin-
ter — are treated in the same
way and the output of a pro-
gram can be redirected to any
output device and the input
taken from any input device.

ON THE LEVELS

One of the main advan-
tages of OS9 is its multi-level
disc directory. If you have ever
used a large capacity disc
drive under a simple operat-
ing system you will have dis-
covered the phenomenon of
‘file confusion’. If all the files
on a disc are recorded in a
single directory, then finding
the name of a file can be very
confusing and a catalogue
seems to go on for ever. A
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REVIEW: Dragon 64

multi-level directory is better
because it allows the user to
divide up the directory into a
number of named ‘sub-
directories. For example, all
the system command pro-
grams in OS9 are stored in a
directory called CMDS. On
the same disc that holds
CMDS you could set up a
directory called GAMES
where you store any games
programs you might have. The
command DIR CMDS will give
you a list of all the commands
in the CMDS directory and
DIR GAMES will similarly give
you a list of all the games in
the GAMES directory. This use
of different directories for dif-
ferent types of file makes
keeping things orderly very
easy and if more than one per-
son is using the same disc it is
essentiall

I LIKE UNIX —

LIKE OS9

[ have used UNIX on largish
computers and another 6809
UNIX-like operating system,
UNIFLEX, with a small system
using 8" discs, but sitting in
front of the Dragon 64 with «
pair of 5%4" drives running
OS89 was an odd experience.
Using an operating system
that behaved in a way that I
have come to associate with
large computers on a machine
that [ cannot help thinking of
as a small computer is a dis-
orientating experience. After o
few minutes 1 have to admit
that [ liked it An enhance-
ment that is worth its weight in
gold — a 51 character by 24
line display with both upper
and lower case characters —
can be selected at any time
while OS9 is running. This
really does help make the
Dragon 64 look like a big
machine. This improved
screen is produced by using
the high resolution graphics
screen to draw limited defini-
tion characters. Hence the
quality of the display is not
petfect = but b s very
acceptable.

I am impressed by OS9 but
there are a number of pro-
blems. The first thing to say is
that OS9 seems to be slow
when performing simple disc
operations when compared to
other 6809 operating systems
such as FLEX or even Dragon-
Dos. Also there are a number
of implementation bugs on the
version | tested that while,
being minor, were imitating.
For example, when another
task that uses the disc exten-

sively was set running it
proved almost impossible to
type in another command with
the 51 by 24 line screen selec-
ted. The keyboard was
extremely sluggish and this
suggests that Dragon need to
pay some attention to their
keyboard driver. When I tried
to conduct the test model with
the usual screen selected the
problem was even worse in
that a section of the keyboard
was being incorrectly
decoded, giving double
characters for each key press.
However, this problem
seemed to come and go each
time I re-booted the system —
very strange. Once again, it
sounds as though Dragon
need to attend to their
implementation of the OS9
keyboard drivers.
Implementation  problems
apart, | have to say that [ am
very optimistic about the OS9.
There is a great deal of good
quality software that will run

under it — BASIC 09, C com-

piler, Pascdl], Dynacalc
(spread sheet), Stylograph
(text processor), record

management, cash and VAT
and stock recording — dll for
reasonable prices between
£49 to £79. OS9 is so like
UNIX that anyone that has
used UNIX will soon settle
down with OS9 and vice
versa. If Dragon get rid of the
few bugs in the software and
offer some faster disc drives
0OS9 will be unstoppable!

BETTER?

The opening paragraph of this
review posed the question of
whether or not the Dragon 64
has overcome the problems
inherent in Dragon 32. If the
Dragon 64 is taken on its own
then the answer must be that it
is better but not much better.
Essentially it offers 24K of
extra user memory, a serial
interface and an auto-repeat
facility. When added to the
Dragon disc drives and
Dragon Dos then the memory
advantage seems to vanish
and the only difference bet-
ween the Dragon 32 and the
Dragon 64 is the serial inter-
face. But if you add the extra
ingredient of OS9 the Dragon
64 really moves into a class of
its own and the answer to the
question must be yesl OS9
transforms the Dragon 64 into
a super computer and pro-
vides a taste of things to

EPROM - PROGRAMMERS — PRINT BUFFER - SUPERBOARD 33
FOR YOUR-BBC - PET - VIC - APPLE- ACORN - COMPUTERS

EPROM PROGRAMMERS /
Read-Programme-Verify-copy and more
¢

MODEL A for the BBC-Pet-Acorn-Apple
Eprom types;
2716-2516-2532-2732-2732A
2764-2564-27128-25128

MODEL B & C for the Pet-Acorn-Vic
Model B.....0 2716-2516-2532
Model €500t 2716-2516-2732
*INTERNAL IC REGULATED POWER SUPPLY.

*ALL CABLES & CONNECTORS SUPPLIED,
"FULL COMPREHENSIVE SOFTWARE SUPPLIED.

MODEL A £110.00.
MODEL B&C £53.50

NEW SUPERBOARD 33 £56.70

Superboard 33 is a new version of our most popular Pet utility board.

*Select upto 8 ROMSs or Eproms under software control from any ROM socket.

*Use your Superboard 33 is a 16K RAM-ROM* by inserting your own 2K RAM chips.
Each 2K RAM chip is fully software selectable.

*RAM data is fully retained after power down with battery backup option.

Please specify 40 or 80 column Pet when ordering.

NEW PRINT BUFFER. PET IEEE OR CENTRONICS £110.00

*The Printer Buffer is an intelligent buffering device which connects between your
computer and printer. It is designed to free your computer from the tedious task of printing
to a slow printer by buffering upto 15000 characters of data.

*Internal processors with upto 16K of user RAM.

*Auto self check on start-up with optional printout.

* Auto letter repeat. Buffer status leds and more.

*IEEE to IEEE impleme:its full Pet primary and secondary addressing.

*IEEE to Centronics allows your Pet to work on the popular Centronics printers.
*Centronics to Centronics for Apple Dragon BBC CBM 64 etc. with power supply.
*Standard buffer is supplied with 6K of RAM installed, user expandable to 16K.

NEW APPLE COMMUNICATIONS BOARD SINGLE £27.90 DOUBLE £36.50
*This new board allows your apple to communicate with the outside world.

*6821 via chip with 2* 8 bit ports with 4 handshaking lines and 2 IRQ outputs.
*Onboard Eprom socket located from $CO0O to $CFFF and $COnO to $CONF.

* $ CFFF switch off with board on-off led indicator.

*The Apple communications board can hold upto two 6821 via's.

Computer IC's — connectors — cables — RAMS — or any of your computer needs.

Please add £2.50 p&p VAT all orders. Official orders welcome.
Note. Please specify computer type and model when ordering.

CID COMPUTER INTERFACE DESIGNS, 4 ALBERT ROAD, MARGATE,
KENT. TEL 0843 294648

BATTERY BACKUP £10.00 2K RAMS POA

Cheques/P.O. payable to: CERAN SOFTWAF%E‘>§

INTERESTED IN MACHINE CODE?

BUT WONDERING WHERE TO START?
AT LAST

A MACHINE CODE MONITOR DESIGNED WITH
YOU IN MIND

| “CODESCAN” |

THE FRIENDLY MONITOR FOR

e COMMODORE 64

® SPECTRUM

* 7X81 16K
“Codescan” comes to you with an impressive
specification, a single display showing on-screen
instructions and all facilities, and a user guide which
contains a step-by-step test schedule.

UNBEATABLE VALUE FOR A FLYING START

9 Parliament Road. Thame, Oxon. OX9 3TE

O COMMODORE 64 Ef28
O SPECTRUM 6200 [
O ZX81 16K £5 258
otalts e e
(Inc. VAT, P&P)
Name:
Address:
Postcode: CT
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Electronequip

Authorised BBC Dealer’'s Service Cntre

SPECIAL OFFERS RX-80 &
PHONE FOR DETAILS EGRPSON PX'BO

TORCH

COMPUTERS

Perfectly Made in Britain PTFX80 Epson FX80 160cps Printer 365.09 419.85

PTFX100 Epson FX100 60cps Printer 493.05 567.01
PTJ6100 Junki Daisv Wheel Printer 18cps 365.09 419.85
PTJP101 BBC Spark-Jet Printer 284.05 326.66
PTMX100 Epson MX100 Type 'SnF"mer 422.75 486.16

DOTZBOOP  Torcn 280 Disc Pack (800K Dual + Z80) 7000 83950 e e T Sl a5

CF240 Tarch Computer twin floppies (CF240) 2950 00 3392 50 PTRX80FT  Epson RX-8OFT Printe’ 100cps (T/Fric) 28025 322.29

CF240/10 Torch Computer 10Mb Winchester CF240/10 474525 545704 e

CF24021 Torch Computer 21Mb Winchester CF240/21 5220.25 6003.29

TZ80P Torch 280 Second Processar for BBC 21375 245.81

TCBBCBAS  Torch CPN BBC Basic (Z80) 104.50  120.18

TCMULTIP Torch CNP Multiplan (Spread sheet) 179.55 20648 |

TCPERSOF Torch CPN Perfect Software Set 28500 327.75

TCPLANC Torch CPN Plannercaic (spreadsheet) 8075 92 86 7

TCPPFORT Torch CPN Prospero Fortran 20900 24035 \ /

TCPPPASC Torch CPN Prospero Pascal V2.1 20900 24035 e RS PSR S,

TCWORDST  Torch GP/N Wordstar Wordprocessing 26125 30044 TEAL

SIDEWISE SIDEWISE FITTED Electronequip is an authorised Acorn service centre and has been an Acorn dealer since the @ KAGA

i ntroduction of the Atom

Monito

Our demonstration facilities include 20 station Econet and Trochnet systems MNK1 zr; iaga K124 12 Orange Monitor 13:@ :gg:g

Ref i Exc. VAT Inc. VAT MNK128 Kaga 12" Black/White Monitor ] i
Aﬁam Bogsﬁmarrﬁfé’\r gﬁgc’t’;ms‘ 2;%,“ nztgg.m] MNK12G Kaga K12G 12" Green Monitor 94.05 108.16
ANAQ2 BBC Model A with Ecanet Interface 310.86  356.00 MNKVIS2 Kaga 12" RGB Monitor Vision Il (Medium) ~ 270.75  311.36
ANA32 BBC Model A Micro with 32K 291.30 33350 MNKVIS3 Kaga 12" RGB Monitor Vision Il (Hi) 379.05 435.91
ANA33 BBC Model A Micro with 32K and VIA 206.52 33950 MNM.1431  BBC 14" Colour Monitor (Microvitec 1431)  215.00  247.25
ABAO1 BBC Madel B Micro Computer 34826  399.00 MNM1441 Microvitec 1441 High Res 14" BBC Monitor ~ 474.05  545.16
ANBO2 BBC Mode! B with Econet Interface 389.14 446.00 MNM1451 Microvitec 1451 Medium Res 14" BBCMon ~ 355.30  408.60
ANBO3 BBC Model B with Disc Interface 426.59 489.00 MNN1434 14;‘ TV/Monitor Nordmende 214.70 246.90
7 ANBO4 BBC Model B with Disc & Econet Interface 467.54  536.00 MNN3434  14"TV/Monitor Normende with remotecont.  224.10  257.72
 SIDEWAYS ROM BOARD FOR BBC e ook 58,00 +vat SYBWP1 BBC Wordprocessor View Disc Daisy Print 1092.50  1256.38 MNSM12N  Sanyo SM12N Green Monitor 15MHz 75.05  86.31
kil i) Access & Barclaycard welcome. Large discounts for educational arders. Trade

Large Stocks. Vast range of Software (not just games). BBC A&B in stack enquiries welcome.

Carriage 50p to £3.50.
All printers and Disc drives are supplied with all connecting cables, formatting discs, cases

Trade enquiries socumenaronet Kings Lynn Branch
welcome. ' Tel: 0553 3782

ACORN
COMPUTER

36-38 West Street, Fareham, Hants (0329) 230670

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

As the proud owner of an Apple, you
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 you 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 you like an Apple a day, take
Orchard quarterly.

It’s just what the doctor ordered.

Greag :
Sraphics |
usin,
turties

Cubes
And capg

10 haye furn wiey,
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DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £1995

WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER
WITH EACH COMPUTER

ALL PRINTERS HAVE CENTRONIC PARALLEL INTERFACE UNLESS
OTHERWISE STATED. ALL PRINTERS HAVE HI-RES, DOT
ADDRESSABLE GRAPHIC MODE, PLEASE SEND SAE FOR

FULL DETAILS
EPSON
FX 80 160 CPS. 10" wide fric & pin feed £344 - VAT = £395
FX 100 160 CPS. 15 ww(}e fric £‘|mm feed £431 + VAT - £495
RX80 F/'T 100 CPS 10 &tract feed £261 - VAT - £299
RXBOT 100 CPS. 1 s tor feed 234 + VAT - £269
L0500 200 CPS Letter quality printer APRICOT — SIRIUS — SANYO
8143 RS 23 Interface for FX and RX printers gég s VAT Egs IBM TEXA T
8148° RS232 Interface with 2K buffer. xon xof! £60 + VA e T
Ribbon Cartridge for RX80 FX80 & MX80 £7 + VAT - £7 E: S ORCH
Ribbon Cartridge for FX100 & MX100 £12 + VAT - £13
BTAR 10X 120.CPS. 107 widelric. &tract leed BP0 AT Eace APRICOT "Portable Executive Computer”. 16 Bit Micro. 256K RAM. up 10
Gomint 15X 120 GRS 15 pinelic & leties £395 + VAT = £359 1 44 megabytes floppy disk storage. 3'." Sany disks. Partable brief case
Do, 160 CPS_ 10° wide. frict. & tract. feed £327 - VAT - £378 siyling. Modem with auto dialler mp'wona\‘narr‘ulskup'uma Vast software
Delta 15 160 CPS_15" wide frict & iract feed £414 - VAT - £475 BTy (S patE WL - 2
Radix-10: 200 CPS. NLQ. 16K Buffer Par & Ap u:c: with Single Drive and Motitol £1690 + VAT
senal interface. downloadable characlers ?p 1CH g with Double Drive and Momlon and S
incredible value at £431 - VAT - £495 ree Printer or 2nd Monitor £1890 + VA
Radix-15 15" wide version of Radix-10 €518 - VAT - £595
SANYO PROFESSIONAL COMPUTER
16 Bit r;hc‘ro g%g%abbz%an 256K _Single or Double Disk Drive
i 3 - T built in ful CU\C\UV gr apmcs X els in 8 colours) IBM compatible
g;;%? 50 cp—fw1Uw:‘s‘:(n;;rc"|:;;3'2§d &par 19 j:-[ H;? Free software. Sanyo MBC 550 128K £an single drive and free software
GF\DOVC JOCP_ 10" wide VIC 20 & 64 inferl £174 « VAT - £199 rcludw%wof\lsla' and Calcstar £699 « VAT
P500A 50 CPS. 10" wide. tractor feed £187 - VAT - £215 Sanyo MBCS55 128K double drive and free software ineluding Wordstar
GP550A: 50 CPS. 10" wide friction & tract STOCK GE RANGE ( CRO Calcstar. Inforstar Datastar etc £899 - VAT
(on?ﬂmndpnce quality £234 + VAT = £269 NC ] < T C SO ‘mp ON 4..!\5 OF TWARE
G AS Serial interface. ideal for Spectrum S ) c -m,«pgo ADDRESSED ENVELOPE SIRIUS 1 Sirius 1 Computer with 128K F!AM am 1.2 megabyte Floppy
wnn microdrive £174 « VAT - £199 disc storage including CP/M 86, MS DOS a
Microsoft Basic £2195 « VAT
SHINWA 5
CP80 80 CPS 10" wide friction & tract feed £187 + VAT = £215 Sirius 1 Computer with 256K RAM and 2 4 megabyte Floppy ﬂwEk s orage
Spare ribbon cartridge for CPB0 £6 + VAT - £6 Inciuding C C/M 86 MS DOS & Microsoft Basic + VAT
RITEMAN TORCH Z80 2nd PROCESSOR Toncl
Compact 120 CPS. BO col. frict & tract feed £200 + VAT - £229 CF500 COMPUTER with colour monitor includes Twin 400K disks, Torchnet
For only £347 + VAT Operating System free perfect software (perfect writer. perfect speller
CANON perfect calc perfect filer) Torchmail Plus (Electronic Mail) Toreh Mars
S {Financial modelling with qraom< s). Torchtel (Viewdata Access System)
QPXV.‘Q?;Oﬁa:'E? AR S £283 + VAT - £325 orch f'm Processor Z80 Ppher with perfect writer (a powerful Word Executive Aid (Menu System
PW1156A 160 CPS. 15" wide 27 CPS NLQ 2 or). perfect speller (spelling checking program - 1 snould have used Datel 600 (Link to outside mainframe services i e
24 x 16 matnx £347 + VAT - £399 e for making this advert!). Perfect Filer (A Database Program). Perfect Telecom Gold) £0950 « VAT
= Ca\c-_, read Sheet) It includes 64K memory (Almost 60K available to user
ts inside BBC Computer TEXAS INSTRUMENTS FROFESSIONAL COMPUTER
ggtgs‘r’».: Eg;ggﬂﬁufwlom 50 CPS printer T1 502 Dual 320KB Drives 256K RAM 10 10 megabyte on board storage
Canon PJ1080A 7 colour. 40 CPSink jet printer Process - Perfect Software £347 + VAT - £399 Foss:jme TI speech corrma;ﬂal h'urd\n.am ou‘nort l:;l:gs. a "‘%w level of user
rdity od Nl sor + Perfect Software + Dual 800K riendliness to computing. Allows voice operated keyboard control
CPP40° 40 column 4 colour battery operated 18 + VAT - £135 Bick D Wf‘“ i erie W £605 « VAT - £799 Optional) B VAT

MAINTENANCE CONTRACTS ARE AVAILABLE

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY

| GUARANTEED LOWEST PRICES |
DAISYWHEEL PRINTERS COMPLETE WORDPROCESSING j

100% BBC COMPATIBLE MITSUBISHI SYSTEMS
AND TEAC SLIMLINE DISK DRIVES INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

NEW LOWER

JUKI 6100

20 CPS Bi-Directional Logic seeking 1012 15 CP1 - PS

Spacing. 2K bulfer bes selling Daisywheel £349 < VAT - £395

Singer sheet feeder unit £217 « VAT - £249

‘hatwr Unit £95 - VAT - £109
2 Interface £52 « VAT - £59

‘:,rmrr' Daisywheel £17 « VAT - £19

BROTHER HR-15

13 CPS. Bi-directional 10 12 15 CP1 - PS 3 Essig
Keyboard Unit 1 These drives are supplied ready ¢ ith all
Single Sheet Feeder Unit 217 « VAT - £249 .O,mtmc‘m\;mmigﬁc ds':r'g\: ‘da:ed with all the necesary cables
Tractor Umit £95 « VAT - £109 Ti‘ﬁg-)\a“%Esh(}Be very useful utilities included on formating disc e g
2 ER: This is 6502 machine code disassembler h ot
iR sk - BRSENELER, a1 650 machpe g rhetlat I e e A
20 CPS Unidirectional 10,12 15 CP1 £260 - VAT -~ £299 : PORMAT Formating program for 40 & 80 tracks Pl g ot st s bbbtk e e
FREE. This Gty provides 8 oisk Usage anaiysis ocumentation £696 - VAT - £799.25
° M nables you to display and modify any part of BBC memory
‘SQIIFTPF!;C"%R‘QNCAPT"‘_'C T S £208 - VAT - £239 . MERGE Nierge o rimbacol et T eainio ona gis SYSTEM 2. BBC Micro model B « Disk Interface. Phoenix Monitor 100K
LR it k i . RELOCATE: Downloads a basic ﬁ':qrarr to &E0O0 Single Disk Drive. Wordwise. Smith Corona Daisywheel Printer
SOUMP. Screen dump for EPSON in all graphic mades = all the necessary cabies and documentation
ERIFY Verifies every spc-or on a disk Price only £895 + VAT = £1029.25

MENU: A flexible menu program
SYSTEM 3. BBC Micro model B + Disk Interface. Phoenix Monitor. Dual

PROFESSIONAL ‘mqm jmp 100K 40 trks. single Sided 7 + VAT - £169 Disk Drives 200K Wordwise, Smith Corona Daisywheel Printer « ail the
drive 200K_ 40 trks. single siced - VAT - £329 necessary cables and documentation
MONITORS 2‘”““’ '”";07[;’;)"40“ ks double sided < VAT - £199 Price £999 + VAT - £1148.85
Dual drive trks.double sided - VAT - £379
Single drive 400K BO trks. double sided < VAT = £229 SYSTEM 4. BBC Micro m
o 4 = bl 3 A iodel B + Disk Interface. Sanyo High-Res Green
E‘ aﬁzf’:h‘a’ﬁ’é;?f% s. switchable. DS + ;,ﬁl Eg;g Monitor WDmmsg- {or. view), JOKi 6100 Daisywheel Prinier mole 400K
i & S 5 i Disk Drive + all the necessary cables and m)cun-en'ahc
* Jal drive 800K 4 A r V) T
SANYO Dual drive 800K 40/80 trks. switchable. DS VAT - £469 £1049 + VAT - £1206.35
* K‘A‘arf‘o"r t—ﬁ.’irc"gnpowerc\r"r‘e 03 Atyp at+ 12vand 04 A at+ 5v sy c cro + Disk Interf h Grean
MICROVITEC per Grie) Normally exira power supply s no! eared ine BBC Compter Hortat Woriwise or vitw) Juk, S108 Saispwheat Brnisr busl Biek
* PR g‘ﬁ y S debigned o drive two low power drive (IT IS Drive 800K + all the necessary cables and documentation
LITY ESIGN O DRIVE INTERNAL ROM BOARD Price £1195 + VAT - £ 2
Zg ;mc- :.S% %D disketts {10/Box £18 + VAT - £20 1ce 0.1 Y. 1374.25
* rack DS/DD disketts (10/Box) £23 - VAT - £2
PHOENIX 80 Track SS/DD disketts (10 E:‘x ;_z? . vm HS SYSTEM 6. Sanyo 16 Bit. IMB pc Compatible Micro, 128K RAM Sin /‘I(a"!cn
80 Track DS/DD disketts (10 £34 Drive 180K, Wordstar. Calc Star. Sanyo High Res. Green Monitor. Ju 0
ALL ABOVE DISKETT ARE(_EHT\F EDEITHER '»1EM’\PEX gn DETAUFE Daisywheel Printer + all cable and uocuMeNano

Price Only £1095 + VAT = £1259.25

SYSTEM 7. Sanyo 16 Bit. IBM pc Corrpahmn Micro 128K RAM. Dual Disk
Drives 360K. Wordstar. Calc Star. Mailmerge. Infostar. Spelistar

YOUR CONTACTS AT AKHTER ARE DL oL i ch e St e, e ey el Frinier

Price £1285 « VAT = £1489.25
DEALER/BULK ENQUIRIES HAMAYUN MUGHAL SYSTEM 8. All the components of System 6 but with Sanyo High Res Colour
2 TELEPHONE ORDERS PAULA HAYES Monitor and Wordstar with Colour Facilities = =
< Tolour Monit DEALER ORDERS TONY GLOVER Price £1395 « VAT = £1604.25

BUSINESS SYSTEMS ENQUIRIES DENNIS SUTCH " 4
SYSTEM 9. All the components of System 7 but with Sanyec High Res Col
FIposHRscUnG £187 - VAT 215 EXPORT ENQUIRIES MAHAMAD EDIB Monitor ana Wordstar with Colour Facities. oo 0 i
ECONET SYSTEM TECHNICAL ENQUIRIES ALAN LAFFOLEY Price £1595 + VAT = £1834.25
PHOENIX ACCOUNTS CARON ANDREWS
skl s el AT WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR
Eaan e e Dl L DESPATCH PAUL SWIFT OWN CHOICE. PLEASE PHONE (0279) 412639 AND ASK FOR
: Y REPAIRS JOHN MAULE HAMAYUN MUGHAL FOR A PAICE
s -

ORDERING INFORMATION: o
PN

We accept official orders from UK Government and Education
establishments. Carriage is Free (UK on1¥) for normal delivery. If express
delivery is required please add £8 er parcel. We accpet telephone
orders on Barclay and Access Card1please rin roz?tgv 443521 (10 lines)

LOMPUTER GROUP

N.B. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES.
28/29 BURNT MILL

EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.
HARLOW, ESSEX. CM20 2HU UK. OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G We welcome callers, no parking problems.

VISA




FEATURE : Electronic mail

Julian Allason

ELECTRONIC MAIL

When the mail service first started, it was possible to write a letter, get a

reply the same day and mail your own response too. Progress has changed
all that, but now technology means that the good old days of quick delivery
and quick response may be back again.

magine posting a letter

and receiving a reply the

same day. My aunt Lola
used to when she lived in
London before the war. These
days, she is lucky to get a
reply in less than three days.
And that is by first class post.
But what if you could have a
reply within five minutes, and
for less than the cost of a
second class stamp?

Well, you can, using elec-
tronic mail. You will need a
little more equipment than the
traditional fountain pen and
bottle of Quink Permanent
Blue-Black ink, of course. But
the chances are you already
own most of it. For electronic
mail is simply the passing of
messages from one computer
to another.

Sometimes the message will
travel over the public
switched telephone network,
in which case an acoustic
coupler or modem will be

required to connect the com-
puter to the telephone line.

Altematively, many com-
panies with more than cne
microcomputer are linking
them directly together into a
Local Area Network In this
case, no modem is necessary,
and no special software
either, since electronic mail is
normally provided as a stan-
dard feature of the networking
system itself.

LOCAL AREA
NETWORKS

This sort of networked elec-
tronic mail enables you to
send memos, letters, tables of
figures, even data files from
one terminal on the system to
another. This is fine when
communication is only
required between individuals
in the same or adjacent build-
ing. Most local area networks
have a maximum geographi-

cal distance and are limited to
a distance of between one
and 10 kilometres. So if you
need to communicate with
computers that are physically
remote, or perhaps belong to
people outside your own
organisation, it may be better
to consider cne of the public
electronic mail services.

There are several of these,
the best known of which is
British Telecom's own national
electronic mail service,

Telecom Gold. Many per
sonal computer owners will
know this as Micromail, the
name for ACT's single sourced
service which includes user-
friendly software capable of
dialling the user's mailbox up
automatically. This package
costs £95 plus VAT for Sirius,
Apricot and IBM Personal
Computers, or £295 including
an autodial modem card that
fits inside the computer

The next most popular

To send a me

works, it is first n

HOW TO POST AN
ELECTRONIC LETTER

ctronic mail net-
al mailbox com-

puter. This may y by the wuser, or
automatically by the computer if an autodial modem is fitted.
If the subscriber is more than a local telephone call away
from the mailbox computer, he should be able to dial the
number of the nearest entry point for British Telecom’s Packet
Switchedstream Service. Known as PSS, it enables informa-
tion from computers to be sent down high speed data lines
without incurring long distance telephone charges.

Once a connection is established, the central mailbox
computer will identify itself and display a message on the
screen inviting the user to log on with his identity number and
personal password.

A prompt then appears on the screen, to which the us
responds by typing "Mail” or the name of whatever other ¢
vices is required (these can include facili like electronic
diary). If Mail is selected, the sy res y asking if
you wish to SEND, READ or SCAN. The last named command
enables one to review the subjects of incoming letters and
the names of senders.

Normally, however, a user would simply READ all
letters in turn. Once read, the message may b leted, filed
under a particular heading, replied to o ly left on the
system as a letter that has been read. One then proceeds to
the next item of mail, replying where a response is required.

Sending an electronic letter is simply a « ion of r
ponding to prompts asking for the name, or mailbox number
of the addressee and the subject of the message. If a name is
given, the central computer qutomatically ensures that it
goes to the correct mailbox. Users can maintain their own cir-
y, all execu-
tive directors, all dealers, or a named list of up to 500
subscribers.

Once the text of the message has been typed in, it can be
edited before being set. If, however, the message is a long
one it is easier and cheaper to prepare it offline using an
ordinary word processing program and simply dump the text
file down the line instead of typing the message ive on the
system.
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nationwide system is Comet,
operated by BL Systems.
Similar to the basic Telecom
Gold, it enables subscribers to
send and receive messages
from each other, but not from
Telecom Gold/Micromail.

Both services work on a
store-and-forward bureau
basis. That is to say that each
subscriber has his own elec-
tronic mailbox to which mail is
sent. Typically he will dial it
up two or three times in a
working day to read, and
perhaps print out, messages
that have come in in the
interim.

A single page 400 word
message could be sent by a
subscriber in Manchester to
one in London for 17p. A reply
sent offpeak could cost as
litle as 12p using Telecom
Gold. By comparison, a telex
message of the same length
would cost three times as
much, one sent by facsimile
transmission about five times
as much, and Datapoest no less
than 20 times as much.

PRESTEL AND
MICRONET

At the cheap and cheerful end
of the market is the Prestel

service's own mailbox facility.
Both this and the electronic
mail service offered by Prestel
information provider, Micro-
Net 800, suffer a number of
limitations which make them
unsuitable for other than
occasional business use.

The first of these is the res-
tricted number of words per

THE HARDWARE YOU NEED

Virtually all but the cheapest home computers can be used
as electronic mail terminals. Two things are needed: a
special program to handle the communications and a
means of connecting the computer to the phone line. The
cheapest of these are Prestel adaptors. Priced from £50
upwards, they are essentially simple modem devices with
special software to handle the unique Prestel character set.
They are not suitable for use with other forms of electronic
mail.

Acoustic couplers, which cost from £150, used to be the
cheapest way of connecting a computer to the telephone.
Operating at 300 bits per second (equivalent to about 250
words a minute), they can be used with an ordinary
telephone handset which is inserted in the coupler's rubber
cups.

A new low-cost modem called the Buzzbox is now being
marketed at just under £100, however. This plugs into «a
telephone jack socket in place of the telephone and directly
modulates the electronic current carried by the telephone
line. In practice such devices operate at around twice the
speed of the acoustic coupler, which must convert the digital
signal from the computer into audible pulses.

Extermnal modems cperating at faster speeds are avail-
able but tend to be pricey. A better bet is the onboard
autodial modems now being offered by some microcomputer
manufacturers. Fitted inside the microcomputer, these will
dial the mailbox computer automatically. Typical price:
around £300, although for slightly less than this Micromail
offer an onboard modem, software and subscription to their
Telecom Gold based service — but only for Sirius and
Apricot at present.

Some microcomputers, notably the Torch range, have a
modem fitted as standard. It is probable that most manufac-
turers will follow their lead in due course.

mitted by the Prestel screen
format. This effectively limits
the length of @ message to 400
characters, about 70 words,
as only a single screenful can
be sent at a time. Mailboxes
are very popular with home
computer owners subscribing
to MicroNet.

OTHER
ELECTRONIC
MAIL SERVICES

British Telecom offers a sort of
electronic mail service of its
own. The disadvantage is that
the message is transported
electronically for only part of
the way.

The Telemessage service
replaces the late lamented
telegram, which it closely
resembles. The text of the
message is dictated over the
telephone to an operator
Theredfter it is transmitted by
wire to the Telemessage

centre nearest to its addressee.
The printout is then consigned
to the mercies of first class
mail in the ordinary way. The
cost of sending a 200 word
electronic letter by Tele-
message would be £7.50 plus
VAT.

FACSIMILE

The term electronic mail is
also bandied about by
marketing men seeking to pro-
mote the public Fax services
of British Telecom and the Post
Office. Neither enjoy the cost
or speed benefits of true elec-
tronic mail, since the original
document must be taken to
the sending station and
delivered onwards from the
receiving station by hand, or
more often these days, by
motorbike.

Fax does enjoy one advan-
tage over electronic mail and
that is that it enables drawings
and signatures, not just
alphanumeric characters, to
be transmitted. Future elec-
tronic mail development is,
however, likely to include
some graphics capability. The
principal stumbling block is
the varying graphics stan-
dards used by different types
of computers.

TELETEX

The fourth dlternative s
Teletex, often described as
super telex system. Like local
area networks, but unlike
everything else, this permits
electronic letters to be sent
directly from point to point, as
opposed to being dumped
into a central mailbox com-
puter. In consequence each
Teletex terminal has to
include the full message han-
dling software, making it «
relatively expensive proposi-
tion. It is also necessary to
leave the terminal switched on
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OUR EXPERIENCE

We tested electronic mail on Prestel using a Tandata adap-
tor, Telecom Gold on an Epson HX-20 portable computer
with a Sendata acoustic coupler, Micromail on a Sirius with
an Anderson-Jacobsen acoustic coupler, and Torchmail
point-to-point communication between Tor\,be< using the
built-in modem.

All the systems tested displayed erroneous characters at
some stage, displaying a lack of tolerance for our doubtless
less-than-perfect telephone lines. We had the most trouble
with the Epson which used a technique of continuously
squirting characters down the line to the host computer,
without waiting for a response. This was probably the reason
why the Epson proved the least tolerant of noisy lines. A pity,
since the combination of Epson and Sendata acoustic
coupler (powered off the HX20's battery) was the only one
remotely small enough to be used as a portable terminal. We
understand that the software has since been improved,
however, so this problem may now have been resolved.

The Torch also displayed occasional temperament if the
telephone line was not to its liking. A further problem arose
whereby all text displayed on the screen became qmme\l
Our initial suspicion that this was due to a software fault gave
way to a conviction that the problem lay in the keyboard, a
fault Torch subsequently conceded knowledge of. This, too,
has since been rectified, we understand. Difficulties wer
only experienced when accessing Telecom Gold. pC" to-
point communication between Torches performed without a
hitch, and the company are to be cor arctz.c.~d on their
imaginative use of colour on the Torchmail screens. Such
communication does, however, presuppose that the com-
puter being called is connected to the telephone more or less
permanently.

The Tandata adaptor performed well and proved as
tolerant of our telephone lines as the I
and Plessey systems tested for comparison. Our
blem was with the restricted Prestel screen forma 1
limited the number of words in @ message. None of the Pres-
tel adaptors and terminals we tested were sat Mautor‘ for
touch typing (although Sony do offer a typewriter ke ]
as an optional extra). This hardly mattered as me;:age: were
of necessity short.

The friendly Micromail softwa-e took the pain out of '.cg-
ging onto Telecom Gold, but could do nothir ng to ameliorate
the latter's obsolete text editor. It proved cheaper in
every way more satisfactory to prepare all but the &hm‘@\t
messages offline, using a word processing program and d
the text file. At present there are only about 40,000 people
on Telecom Gold so it won't rep]qce telex or the postman
overnight. But in the long run it could well be the winner.

more ex

all the time. each other. The best and most
Right now Teletex looks dis- user-friendly national elec-
ctly green around the gills tronic mail service is undoub-

Several of the original
manufacturers participating in
the scheme have dropped

tedly Micromail — but enly if
you own an ACT or IBM per-
sonal computer. (I'm sure that

FEATURE : Electronic mail

out, while the majority of those
left in have experienced pro-
blems getting their hardware
approved by British Telecom
for use over ordinary tele-
1one lines. It is our belief that
hless a major microcomputer
manufacturer steps in  and
i ,‘udes Teletex software as
standard, this system will
never take off.

Our advice is therelore to opt
ior a Local Area Network, if
your requirement is to com-
licate with computers that
re not physically remote from

Julian's connection with ACT
in no way influences this deci-
sionl — Ed). Otherwise
Telecom Geold looks to be a
slightly better bet than Comet.

Home computer users will
find MicroNet 800's mailbox
service fun to use, and of
course they will still have
access to all the standard Pre-
stel services as well as Mic-
roNet 800's bank of free
software.

Rmmorethn \

e tasks ona
ZXSI-FORIH RO

Sure! More than 10 tasks The ZX81-FORTH ROM gives
simultaneously and, in some you a normal keyboard with a 64
cases, up to 300 times faster! character buffer and repeat, it
That's what replacing the basic supports the 16k, 32k, 64k RAM
ROM with the new FORTH does packs, itis fig-FORTH compatible
forthe ZX81 - and more! and itsupports the ZX printer.

The brains behind the The price, too, is almost
breakthrough belong to David unbelievable. Asa “fitit yourself
Husband, and he's building Eprom”’, complete with manual,
Skywave Software on the strength it'sjust £25+ VAT.
of it. Already orders are flooding ~ Add £2 p&p UK (£5 Europe, £10
inand it's easy to see why outside Europe) and send your

The ZX81-FORTHROM gives ~ order to the address below.
you a totally new system. In
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like

TEXAS TI994A
NEW

Adventure No. 1
Hangman
Address Book
Home Accounts
Optical Illusions
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.

s

e
Skywave

SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND
Tel: (0202) 302385
International +44 202 302385.

COMPUTING TODAY MAY 1984

a7



MAKE MONEY WITH
YOUR MICROCOMPUTER

Most people buy a micro either to play
games, like'Invaders’,on it ... or to learn
more about computers . or as an
educational aid for their children. But now,
there is another — potentially far more
exciting — way to use your microcomputer.

The fact is, vour micro can do the same
amount of work it took several people many
hours to do only a few years ago ... in a
matter of minutes. What's more, most of
vour expenses are already covered —
electricity, rent, rates and even the computer
itself . . . theyre all paid for. So any money
you bring in with your micro should be
almost pure profit. All you need now is the
‘inside track’ on who needs which services
where, how to get them to sign on with you
and what to charge.

New Guide Tells All

*Make Money With Your Micro' is a new,
working manual that answers all these
questions ... and a lot more besides. Like
how to set up a small computer business . . .
what books to keep ... when to call in
professional help ... how to arrange your
workspace to maximum advantage . . . why
the right micro based business can be
unusually profitable, and what you need to
climb on the bandwagon . . . before it really
gets rolling. Here is a brief sampling of what
else you can expect to learn from this special
report:

What You Will Leam

Where to find customers . . . and what to

offer them.

* Why word processing is different . . . and

some rather surprising, little-known,

ways to make it pay big.

How to save businesses money ... and

make yourself a small fortune in the

process.

*  Which number services pay best . . . and
how to perform them efficiently.

* Where to get referrals . . . and why they
matter.

* Managing your time always

important, but vitalif you plan a part time

operation.

Preparing mailing lists ... why this is

potentially one of the most profitable

services you'll be offering.

*  And much, much more.

Where Do | Find Customers?

In addition to taking you through the very
necessary steps that precede any truly
successful microcomputer-based business,
**Make Money With Your Microcomputer”
gives you the low-down on exactly which
businesses want what services, and how best
to get these firms as big paying customers.

Working from this profession-by-
profession section, you can find several
openings available right now to suit your
circumstances — areas where you, with your
micro, can really coin money ... giving
people and businesses in your part of the
country what they want and need to become
more efficient ... and, therefore, more
profitable.

Do I Need Capital?

You don'’t require any ‘capital’ as such to
get started in this microcomputer business
. . .remember, what we are talking about here
is primarily a service industry. You can work
from home, in your own time at your own
pace ... starting with just a couple of
evenings a week only, if you like. There's no
need for ‘staff’ . .. your micro does the hard
work for you ... and your ‘office’ is already
paid for because this, more than any other
business in the world, takes very little space
.. . almost any quiet corner will do.

Must | Be An Expert?

It really doesn’t matter if you don’'t know
a lot about computers, because there are
plenty (almost too many!) ‘ready-made’ pro-
grammes already on the market . . . most of
them with built-in instructions . . . covering
just about every and any computer job you
are likely to encounter in your new business.
But, naturally, if you can design your own
programmes, and that is what you enjoy,
there’s nothing to stop you doing so —
although, frankly, the chances are there's a
better, less expensive programme already in
existence.

Which Micro Do | Need?

Almost any modern micro will do, because
most programmes these days are — or can be
made — compatible with just about any
other microcomputer. If you haven't yet
bought your own micro, you'll find the cost
surprisingly low . . . and certainly very small
compared to its earning potential. However,
either way, you may need a few ‘add-ons’. . .
although, again, these cost very little when
you consider how much money they can
make for you.

An Altemative Service

If you prefer offering a service direct to
the public, you'll also find in this new manual
a special section devoted to areas where you
can do just that. But, it's only fair to tell you
now, you are likely to make much more
money helping companies and the profes-
sions (e.g. Doctors, Architects, etc. ete.) than
you ever could selling services direct to the
public.

Get There First

As with any other business, to be
successful you must find a need and fill it.
Right now, there are literally dozens of
companies and professions in your area that
urgently need micro based help. The big
money in this field will be made by those men
and women, young or old, who are first to
sign these businesses on as customers, and
then grow with them.

Your Guarantee

“Make Money With Your Micro-
computer”, the practical, working manual
that can guide you into this exciting new
field, costs just £10, post paid. There is a 30
day satisfaction-or-your-money-back
guarantee, so all you are risking to find out
more about what could be the fastest
growing part of our economy over the next
few years is a few postage stamps.

How To Order

To order your copy now, just complete the
form below and return it here. And,
remember — the sooner you getit, the sooner
you too can ‘‘make money with YOUR micro-
computer!”

S Chartsearch Ltd 1984 e 11 Blomfield Street, London, EC2M TAY

“MAKE MONEY WITH YOUR MICROCOMPUTER”

CT/00/05

To: Chartsearch Ltd., 11 Blomfield Street, London, EC2M 7AY.

Please send me one copy of ‘‘Make Money With Your Microcomputer”
as soon as possible for which I enclose payment of £10

(includes postage and packaging)

[~ Cheque/Postal Order of £10 enclosed
] Please charge my Credit Card as follows:

A/C number.

(Access/Visa/Diners/Amex)

From:
Name

BLOCK

Address._

CAPITALS

PLEASE

____ Postcode
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READER’S
SURVEY

Here's your chance to tell us what you think of the magazine once again, but this
year the survey form has a business reply service format, so you really don't have
any excuse not to send it back. As you may have noticed, from this issue Computing
Today has been merged with MicroComputer Printout and Business Micro, so changes
are afoot. If you want to influence those changes, turn the page and start filling in
the boxes. We've made as much of the survey multiple-choice as possible, to make
things even easier for you. However, we can’t think of everything and space has been
provided for any additional comments you might like to make. Please feel free to be
as nice or as nasty as you wish.

Because this survey is reply-paid, a little more origami is required than in previous
years. First, pull out the survey form from the magazine and fold it along the page
fold. Then fold along the line at the centre of this page. Finally, fold the two flaps
marked second and third folds, tuck one into the other, and make sure you’ve done it
so that the address and licence number are showing. Please refrain from ‘making
sure’ by using staples, sticky tape, Blu-tack or anything else — it takes us ages to
get the things open without tearing them!
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Less than six months [
Six months to a year [ 24. If yes, what is your annual budget?
One to two years Lo SE S e 2 T e e L e ol e e ot AN o AR R e
More than two years

el ADVERTISING AWARENESS
10. How many copies of the magazine have you bought in 3,565 DOE\;OU read the advertlsnl\';gntszl'n Computing Today?

the past year?

26. Have you ever ordered any of the following goods

11. If you have been reading the last 12 issues of the from an advertiser in Computing Today?

magazine, do you think we've ﬁlomputer B Illﬁc_)dem g
Improved [ Got worse [ tayed th ey rinter

i e Sblauale Disc drive a Business software [J
12. How long do you keep copies of the magazine? Discs ) O Games software 0
One month [ Three months [] Graphics unit ' a Systems software [J
12 months [ Longer 0 Other (please specify) O

13. If you are not a subscriber do you buy your co
Y E]y Y o 27. Any comments on the service you received?

At a local newsagent
On your way to work, at a station etc [J

Have it delivered by a newsagent [
Pick it up when you see it O
14. How many other people read your copy? . . .. ... .. PERSONAL PROFILE
The questions in this section are of a personal nature.
COMPUTERS AND YOU Although we do not want your name or address, please
HOME feel free to ignore any question you would prefer not
15. Do you own a home computer? to answer.
Yes O No O
28. How old are you?
16. If yes, please indicate which make it is. 15 or under [O 46 to 55 o,
16 to 25 O 56 to 65 O
26 to 35 O 66 and over [ -__
....................................... 36 to 45 = ' -
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29. What sex are you?
Male [ Female [
30 What is your marital status?

Single O Married [J

31. Do you have any children?
Yes No

32. Employment

At school

At sixth form or technical college
Student in higher education
Employed

Self-employed

Unemployed

Retired

] [ ] ] ] G

33. If employed or self-employed please indicate your

34, Do you hold a credit card?
Yes O No [

35. Education, PLease tick in the first column the

standard of education you have already reached, and in

the second column if you are still studying for a
qualification (full or part time).

No formal qualifications
ESE

O level

A level/Scottish Higher/IB
ONC

HNC

Bachelor’s degree

Higher degree

(o] [ ]} [ T ]

36. Does any part of your course involve computing?
A i No O

37. Do you read a newspaper? If so, indicate which one.

Times 0O Daily Mirror &
earnings. Guardian im Sunday Times [
Under £4500 per annum [ Telegraph O Observer [&]
£4500 to £6500 | Daily Mail O Mail on Sunday [J
£6500 to £9500 [ Daily Express ] Sunday Express [J
£9500 to £14000 O Daily Star [ Other O
Over £14000 O Sun O
THE COMPETITION
38. Listed below are some of our competitors. Please
indicate roughly how often you read them, and how
they compare to Computing Today. If you don't read
the magazine, leave all the boxes blank.

S S k! By oii2
S0 S = ® D o G
\""’b '\§ . bk N %c % < a@ % -1
S Fss g8 ey At
FLEFFS i e R

Personal Computer World O O O O O O O Sinclair Programs Eogy el B Gl T U
Practical Computing O 8.0, 0 0 0 ] “SnclairProjects T N W R W R
MicroDecision O O O O O O O CommodoreComputinglinternationald O O O O O 0O
Your Computer O O O O O O O Computer Answers [Fe) S ) N o e S ] S ] 2 i
Electronics and Computing Monthly o 0 O 0O 0O ComputerChoice [ 2 [ o o R ] S ] s
Computer and Video Games 0 e M [ {0 ) S R[] S [ 1
What Micro? (] S O o S o] S | R[] M P e i ] S 5 ] o i [
Which Micro and Software Review [ [ 0O O O O O MicroScope [l ] ) ] ] R o
BBC Micro User o S e T M e R o S O = O R A o e
Commodore User [ (] ] 1 S ] O [5] SY y  EESp@ LR LT [ ] ] S [ [ 1 ] S [
Dragon User [ [ S N 5 ] O (] R G T L E [ 0 ] ) S ) ] o] e o}
Electron User O O O O O O O ComputerWeekly ] ] ] ] ] ] A ]
Acorn User O O O O O O O Micro Adventurer [ B el ] e [ ) S ()
Sinclair User O O O O O O O Personal Computing Today [ T ] S [ ) S ) ]
Micro User O O O O O O O HomeComputingWeekly [ O ] S 1] S ] A ] ]
What Computer? [ (] S ] [ S ] O [ T BVASRIE B G ompiting [ S [ (][] ] ] ]
Which Computer? {2 S [ | 6 o] SO ) [ S ] O ] B2 Gompiting [ ] R ] [ (| R e [
Personal Computer Games [38] R[] S ] A [ A [ 8 ] B ] O @ e hardl [ A T ] R o] 8 P [ S
Personal Computer News O O O O O O O GamesComputing [ ] ] A ] S [ S [
Popular Computing Week Iy (i) S ] ] ] [ [ T S N or e @ hioice [5]  f F [=]  [o TS [}  [] S

39. What do you like or dislike about Computing Today?

What improvements could you suggest? Any other
comments?

Thank you for your help.
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(I G N G
LORDS OF TIME

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for:
BBC ;2 COMMODORE 64 SPECTRUM 15< LYNX 45k NASCOM 32k ORIC 4sx ATARI 32k

ADVENTURE
REVIEWS

“Adventures which have a fast
response time, are
spectacularin the amount of
detail and number of locations,
and are available to cassette
owners .. Simply smashing!"

- Soft, Sept 83
“Colossal Adventure is
included in Practical
Computing's top ten games
choice for 1983: “‘Poetic,
moving and tough as hell.”

- PC, Dec 83

“Colossal Adventure . . For
once here’s a program that
livesuptoits name. . a
masterful feat. Thoroughly
recommended”’

— Computer Choice, Dec 83
“Colossal Adventure is one of
the best in its class. | would
recommend it to any
adventurer.”

- Acorn User, Feb 84
“Adventure Quest . . This has
always been one of the best
adventures for me as it seems
to contain the lot. In all it took
me about eight months to
solve.”

L9191/ 1/19/19/19/19/19/19/15)

5

- PCW, 18th Jan 84

“To sum up, Adventure Quest
is a wonderful program, fast,
exciting and challenging. If you
like adventures then this one
isforyou™  _ Ny uG issue 1.3
“Colossal Adventure is simply
superb .. For those who want
to move onto another
adventure of similar high
quality, Dungeon Adventure is
recommended. With more than
200 locations, 700 messages
and 100 objects it will tease
and delight!”

- Educational Computing, Nov 83

ADVENTURE
REVIEWS

“Colossal Adventure . .
undoubtedly the best
Adventure game around. Level
9 Computing have worked
wonders to cram all this into
32K . . Finally Dungeon
Adventure, last but by no
means least. This is the best
of the lot — a truly massive
adventure - you'll have to play
it yourselves to belive it.”

- CBM 64 Users Club Newsletter
“The puzzles are logical and
the program is enthralling.
Snowball is well worth the
money which, for a computer
program, is a high
recommendation."

- Micro Adventurer, Dec 83
“Snowball .. Asin all Level 9's
adventures, the real pleasure
comes not from scoring points
but in exploring the world in
which the game is set and
learning about its denziens . .
this program goes to prove
that the mental pictures
conjured up by a good textual
adventure can be far more
vivid than the graphics
available on home
computers.”

— Which Micro?, Feb 84
“Lords of Time. This program,
writen by newcomer Sue
Gazzard, joins my favourite
series and is an extremely
good addition to Level 9's
consistently good catalogue . .
As we have come to expect
from Level 9, the program is
executed with wonderful style
- none of those boring **You
can'tdo that"” messages!
Highly recommended.”
- PCW, 1st Feb 84

L5/ 151515/ 15 159/ 15/ L9/ 15/ /L L/ [/ /91T /1T ]

MIDDLE EARTH ADVENTURES

“Adventure” with 70 bonus locations added
2: ADVENTURE QUEST

and evil armies have invaded The Land. The way is long and
dangerous; but with cunning you can overcome all obstacles

THE LORDS OF TIME SAGA

1: COLOSSAL ADVENTURE 7: LORDS OF TIME

A complete, full size version of the classic mainframe game 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, goromin’ with Caesar's
Centuries have passed since the time of Colossal Adventure legions, shed light on the Dark Ages. etc.

on the way to the Black Tower, source of their demonic

L L5/ 15/ 15/ 15/ L/ 15[/ 519/ [F/15/1 /1915

(5/19/15/[5/[5/19/15/15

power, and destroy it. Price: £9.90 each (inclusive)
3: DUNGEON ADVENTURE
The trilogy is completed by this superb adventure, set in the Level 9 adventures are available from good computer shops,
Dungeons beneath the shattered Black Tower A sense of or mail-order from us at no extra charge. Please send order,
humour is essential! or SAE for catalogue, to:
THE FIRST SILICON DREAM ADVENTURE LEVEL 9 COMP TING
1: SNOWBALL U
The first of Pete Austin's second trilogy. The giant colony Dept C, 229 Hughenden Road,
starship, Snowball 9, has been sabotaged and is heading for High Wycombe, Bucks HP13 5PG
the sun in this massive game with 7000 locations Please describe your computer

Q115 L LT LI L3 1 L7 L O O] L0 0 e Lo s L7 L0 O
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EXTENDING THE
64'S BASIC

Tony Cross

How often have you wished “Why isn't that command in the BASIC?" —
especially on the Commodore 64 where the graphics and sound are all
controlled by POKEs. Here's the answer to your problems: write your own

keywordsl!

Commodore 64's sound and graphics features are fairly
advanced, its BASIC is. . . well . . . fairly backward. My wife
summed it up very nicely when she said that it scunded rather like
fitting propellers to Concorde!
To compensate for this weakness, many enterpris
houses have started producing 'Commodore 64

I 'm sure that everybody knows by now that although the

ng software

extensions'’. These are either tapes or cartridges which, when
loaded, add varying numbers of new command keywords to the
existing CBM BASIC. Now these ready-made ‘belt on BASICs' are

fine: certainly the two or three that I have seen perf
indeed. The problem with all of them is that you ge
commands that the software author thought you W
not necessarily the ones that you really did war
programming tastes and skills change, the way y
also changes. So what you really need is a version o
can chcmc‘e with you.

BASIC forms the main subject of th is series of a
~how1"g you not only how you can add your ow
keywords to the existing CBM BASIC, butI'll a
deep into the BASIC ROM to reveal and f;xp ain all the really
useful routines. To complete the picture I will also be looking at
the way the BASIC text and variables are stored and
manipulated, and at the way the floating point maths routines
work.

Even if you are not interested in adding your own keywords,
this series will give you an insight into how and why CBM BASIC
works, and that alone should help you to use the language more
effectively.

BASIC BASIC

Before we can begin to think about adding to our keywords, we
need to take a lock at the way BASIC deals with the existing
cnes. So lef's start this month by looking at how BASIC keywords
are stored and interpreted.

The BASIC ROM contains many separate routines, but they
are grouped together into two major systems, the Editor and the
Interpreter. The Editor controls the entry of programs, both direct
commands (with no line number) and numbered program lines.
Whenever a user program is not running, the Editor is in control of
the machine. The Interpreter, on the other hand, controls the
running of programs, again both direct commands and numbered
programs. The Interpreter is invoked whenever you type the
command RUN, énd it remains in control until either the program
f , or until the STOP key is pressed.

Looking at the way that each of these systems is used, you can
see that we want the Interpreter to run as fast as possible, in order
to speed up the execution time. On the other hand, we can allow
the Editor to run fairly slowly, because it only has to deal with the
human user — and we're not very fast at the best of times!
Obviously, then, we want to transfer as much work as possible

ini

" from the Interpreter to the Editor. And the task which takes up the

most time is the checking which must be done to see if the current
line contains a keyword. Briefly, this involves comparing each
word in the current line against a table of BASIC keywords called
the 'reserved words list'. There are more than 70 keywords in this
table and the Interpreter would be extremely slow if it had to do
all the checking.

WORKING THE EDITOR HARDER!

So, what is needed is some way of transferring this work to the
Editor, where we can afford the time taken to check each line for
keywords. This has been achieved by partly decoding the
keywords as they are entered into the Editor. Each keyword,
regardless of its length, is converted to a single byte value called
a'token’. The token is stored in memory in place of the much
longer keyword. The value of the token is chosen so that it con be
used by the Interpreter as an index into a table of addresses. This
table, called the ‘routine address list, contains the start address
for each keyword routine.

The tokens are generated by a special routine which is called
whenever the Return key is pressed (ie whenever a line has been
entered, either for a direct command or @ numbered line). It works
by compearing each word in the input buffer with the keywords in
the reserved words list. If a match is found, the position of the
keyword in the list is used as the value of the token. In addition, to
distinguish the tokens from the other characters in the line, the
high bit of tokens is always set to 1.

For example, if a word in the input buffer matches the fifth
word in the recerved words list, then the token value would be
$85. ($85 is the digit 5 with its high bit set. This is actually the
token for INPUT).

All the other characters in the input buffer are stored in
memory exactly as they are typed, in standard ASCII format. (See
Table 1 for a list of the BASIC tokens and Table 2 for a copy of the
ASCII character set).

Now let's have a look at the way the BASIC program lines,
tokens and all, are stored in memory. The best way to illustrate
this is with a simple example, so have a look at this:

19 PRINT "“FRED"
This line of code would be stored in RAM as follows:

@801 OE 08 OGA @0 99 20 22 46 52 45 44 22 @@
(Note — these are all hex values.)

At first sight this listing is pretty meaningless, but the following
explanations should make it clearer. The ‘0801' at the start of the
listing is the address, in hex, where the first byte of the line is
stored. (All BASIC programs start at address $0801).

The next two bytes ‘OE 08' can be ignored for the moment —
I'll come back to them later.

P
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SERIES : Modifying CBM 64 BASIC

TABLE 2

TABLE 1

A list of the existing BASIC token values.
Hex token Keyword Hextoken Keyword
value name value name
80 END A7 THEN
81 FOR A8 NOT
82 NEXT A9 STER
83 DATA AR &
84 INPUT# AB =
85 INPUT AC 7
86 DIM AD /
87 READ AE 1
88 LET AF AND
89 GOTO BO OR
8A RUN Bl =
8B IF B2 =
2@ RESTORE B3 =
8D GOSUB B4 SGN
8E RETURN B5 INT
8F REM B6 ABS
0] STEPR B7 USR
91 ON B8 FRE
92 WAIT B9 POS
93 LOAD BA SQR
94 SAVE BB RND
95 VERIFY BC LOG
96 BEE BD EXP
97 POKE BE E@S
98 PRINT# BF SIN
99 PRINT @e TAN
9A EONT (] ATN
9B LIST 95 PEEK
oC CLR C3) LEN
aD CMD C4 STR$
SE ShAs €5 VAL
OF OPEN
AOQ SILORIE C7 CHR$
Al GET C8 LEFT$
A2 NEW C9 RIGHT$
A3 TAB( CA MID$
Ad TO EB o EE Unused at
AS FN present
A6 SPC( IHE PI

The ASCII character set (the part used by CBM BASIC).
Hex code Character Hex code Character
00 to IF Unused 40 @
20 Space dl A
2 | 42 B
97 4 43 @
o # 44 D
24 % 45 E
25 % 46 I&
26 & by G
7 ’ 48 H
28 ( 49 I
29 ) 47 ]
2A * 4B K
2B - 4C I
o6 5 4D M
o) i 4F N

Al &)
2F / 50 =
30 0 5 @)
31 1 5 It
2D o 53 5
33 3 54 T
34 4 95 J
35 5 56 ¥
36 6 57 w
37 ) 58 X
38 8 i
39 9 S Z
3A SB [
3B
BlE =
ap) = 5E |
HH = SF i

F - B0t 7E Unused

standard low/high forma
The next byte, o0

that this is the only
The next se

characters fo

The final byte, ‘00,

r the PRINT keyword.
ne with its high bit
32 45 44 22', are the ASCII
by a space).

,h:n this is the end of the line. All
(00) byte.

INTERPRETING BASIC

[ said earlier that tokenised keywords help to speed up the
Interpreter, so now let's have a lock at how they are dealt with.
When the Interpreter ‘'scans’ a program line, any character with its
high bit set is assumed to be a token. (Unless it's in a quoted
string). When the Interpreter encounters a token, it removes the
high bit (it only indicates that this is a token and serves no other
purpose) and uses the rest of the token as an index into the
routine address list. Control is then passed to the keyword routine
whose address was found at this location.

The keyword routine performs the actions required of the
particular keyword and can, if necessary, read parameters from
the rest of the program line. In the previous example, for instance,
the PRINT keyword routine will read the string “FRED” from the
program line and print it. (I will be showing you how to do this in
later articles). When the keyword routine has finished, it returns
control to the Interpreter which then begins scanning the next line
(or the rest of this one if there is more to come).

indicates
lines of BnSiC end with a null (

e

I'm sure that you can now see that the Interpreter spends much
less time executing tokens than it would if it had to decode the
whole keyword. In addition, the single byte tokens occupy less
space than the keywords, thus giving us a saving in memory!

LARGER PROGRAMS

In the previous example we saw how a single line of BASIC is
stored. Now we'll increase the complexity slightly and lock at how
several lines of code are stored.

We have already established that each line of BASIC ends
with a null. It should be no surprise, then, to find that the next line
of code begins on the byte following this null, and that this
process is repeated for every line in the program. Now this system
is very convenient for the Interpreter, because it scans the lines a
character at a time and the null is a clear indication of where one
line ends and another begins. However, it makes life very difficult
for the Editor, because it treats lines as complete entities rather
than as individual characters.

For example, consider what happens when the Editor needs
to insert a new line (say, line 25) in between two existing lines
(say, lines 20 and 30). The Editor needs to know where line 20
ends and line 30 begins so that it can open up a gap for the new
line 25. Since there are null bytes at places other than the ends of
lines (in line numbers for example) there is no way that the Editor
can hope to find this point. Clearly, some additional method of
indicating the beginning of lines is needed.

COMPUTING TODAY MAY 1984
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SERIES : Modifying CBM 64 BASIC

This is where the two 'extrd’ bytes (OE 08) in the previous
example come in. These two bytes are pointers and they point to
the address of the start of the next line (low byte specified first).
So, looking back at the previous example, the next line will begin
at address $080E. Let's expand this example so that we can see
the use of line pointers more cleatly:

1@ PRINT "FRED"

20 LET A=34%2
3@ GOTO 1@

This program will be stored in memory as follows:

9800 00 BE @8 PA PO 99 20 22 46 52 45 44 22 @0 1B @8
9819 14 P9 88 20 41 B2 33 34 AC 32 99 24 88 1lE @@ 89
@820 20 31 30 00 08 00

To make the line pointers more obvious | have marked them with
an underline. Check that you can start at address $0801 and
follow the line pointers through the program.

There are one or two things which you may have noticed as
you did this. First, [ said earlier that BASIC programs start at
address $0801, and vet I have started the listing above at
address $0800. Well, the truth of the matter is that BASIC
programs actually start at address $0800 — but this first byte is
always null, so effectively, programs do start at address $0801.

Second, the last three bytes in the program are all null. Now,
we know that the first of these nulls indicates the end of line 30,
and so the next two nulls are where we would expect to find the
line pointer for the next line. Obviously, there can never be a line
pointer to address $0000, and so two nulls in the line pointer
bytes are used to indicate the end of the program.

Third, even the =" and '* signs have been tokenised in line
20. Although this doesn't save any memory space it does make
them execute much faster. (I will be showing you how tokenised
expressions like this are dealt with in a later article).

This method of storing BASIC text with pointers in the next line
is a very common data structure. It is called a LINKED LIST
because each item in the list (each line in this case) is linked to
the next by a pointer. Figure 1 shows a diagram of this linked list
principle.

MULTI-STATEMENT LINES

Up to now [ have assumed that each program line only
contains one statement, so now let's have a look at how
multi-statement lines are handled. The different statements
on multi-statement lines are separated by the colon
character (:), like the following example:

: LET A=34%2

13 PRINT "FR:ED" : GOTO 1@

This program will be stored in memory as follows:

0868 00 20 68 @A 88 99 20 22 46 52 3A 45 44 22 28 3A
9818 20 88 20 41 B2 33 34 AC 32 2¢ 3A 20 89 31 3¢ 00
8820 00 09

The main thing that [ want you to notice from this listing is
that the colons which separate the statements have not
been tokenised. To illustrate this, [ have included an extra
colon in the PRINT string, and you can see that all the
colons in the program are the same ($3A). Fortunately, the
Interpreter can tell the difference between a printable
colon and a statement separator! It does this by assuming
that colons within quoted strings are ordinary printable
colons, and that colons anywhere else on the line are
statement separators. When the Interpreter encounters a
statement-separating colon it acts as though an end of line
(null) had been reached, except that it doesn't look for a
line pointer or a line number before the next statement.

$0800 —D—E

TOKEN
»| LINK LINE el baelee il =1 1L 1
201 POINTERI NUMBERI I | | TSC“JE“: ; i 0 |
POINTS TOKEN
HERE
T [ | T
POINTER NUMBER I | AS?IITﬁXT i ] 0 I
TOKEN

: POINTS

T T T T s
LINE
POINTEH I\IUMBER I | | AS?“TEXT | ] —I o—l
POINTS
HERE

Fig. 1 The 'hnked list" method of storing program lines.

LISTING TOKENISED PROGRAMS
Converting keywords to tokens is all very well, but what happe"'s
when you want to LIST the program? Obviou > don't want
the token characters to be printed, we want the actual keywords.
So, the LIST routine will have convert the tokens back into
keywords again

Actually this is a fairly simple process because the token can
be used as an index back into the reserved words list. This table
contains printable characters for all the keywords, the only
problem being that there is no way of knowing in advance how
long each keyword is. To ov ne this problem, the high bit of
the last by te of each keyword table has been set to 1.

So, all the LIST routine needs to do is to use the token as an
index into the reserved worc and then keep on printing
characters until it finds one with the high bit set. When it finds this
character it must strip off the high bit, print the word and then
return to printing the rest of the lir

NEW TOKENISED KEYWORDS
Having seen how the existing keyw
in a position to look at how
there are several ways of a
BASIC, some more effic
developed 'copies’ the
using tokens for the new
explaining how this 'E}st’
you can use it to add yc

ords are handled we are now
words can be added. In fact
w keywords to Commodore

others. The system that[ have
EMUIC as much as possible by
ywords. In next month's article [ will be
dable BASIC System’ works and how
own keywords.
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Softwa re News

‘c‘éﬁ

: WE |
TRS 80 GENIE SOFTWARE e

from the professionals

info~Scan

Info-Scan is an information reference and retrieval utility. It combines the
features of a data base manager, a word processor and display utility.

Each information record is composed, using the word processing feature, in any
format that is meaningful to the user.

It is no longer necessary to sculpt your data to the requirements of the data base.
The information can be stored in a record in almost any format required. Indeed,
forms themselves can be used. A utility in Info-Scan allows the operator to
compose a form and file it on disk, recalling it for completion as and when
required.

Each record is allocated a key phrase or word, so that it can be re-called at will.
About 1,800 characters may be entered per record, and 350 records may be held
to afile. Any number of files may be maintained. Info-Scan is written in machine
language for high speed operation.

As with all data bases, the contents of the records may be changed at any time.
They may also be deleted and have information added to them. The record
contents may be printed out to any standard line printer.

In addition to the above, Info-Scan features a full screen editor, extremely
comprehensive error trapping and recovery, plus a demonstration file to get
you going.

Info-Scan removes the shackles from the data base user. No longer does he have
to abide by the format rules of the data base. Information is entered, retained
and displayed in a form chosen by the user and one which is uniquely
meaningful to him.

Info-Scan is compatible with TRS-80 Model I, Il and Model 4 in mode |II, plus
compatible Genie machines. Info-Scan will operate with any TRSDOS compatlble
disk operating system including LDOS, Dosplus and Multidos.

INFO-SCAN (disk) ... ... £39.00 + VAT = £44.85
VAT inclusive, 75p P & P

TEL: [0424] 220391/223636 MOL' MERXV LTD TELEX 86736 SOTEX G

A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £2.00 plus £1.00 postage {postage refundable on order).
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Personally, we think you'll like our approach to microcomputing.
Each month, we invite our readers to join us in an abundance of
feature articles, projects, general topics, software listings, news and
reviews — all to help committed micro users make more of their
microcomputers at home or at work.

However, if you've ever missed a copy of Computing Today on the
newstands, you'll not need us to tell you how valuable a subscription
can be. Subscribe to CT and for a whole year you can sit back,
assured that each issue, lovingly wrapped. will find its way through
your letter box.

And it's not difficult! All you have to do is fill in the form below, cut it
out and send it (or a photocopy) with your cheque or Postal Order
(made payable to ASP Ltd) to:

COMPUTING TODAY Subscriptions,

Infonet Ltd,

Times House,

179 The Marlowes,
Hemel Hempstead,
Herts HP1 1BB.

Alternatively, you can pay by Access or Barclaycard in which case,
simply fill in your card number, sign the form and send it off. Please
don’t send in your card.

Looking for a magazine with a professional approach with material
written by micro users for micro users? Why not do yourself a favour
and make 1984 the year you subscribe to Computing Today and we'll
give you a truly personal approach to microcomputing.

{— Iam enclosingomy (delete as necles;;ury)
cheque/ Postal Order/ International Money
| SUBSCRIPTION o
| (made payable to ASP Ltd)
or
| ORDER FORM Debit my Access/ Barclaycard®
’ Cut out and SEND TO : ot gk
: COMPUTING TODAY Subscriptions [
I %?ﬁ%g%%%g% Please use BLOCK CAPITALS and include postcodes.
' 179 THE MARLOWES, SRME BB MRY 2 St o S et
| S e ]
HEMEL HBMP TEAD' delete accordingly
I HERTS HPI 1BB. A RESS i L s e s e i bt
l Please commence my subscription to Computing
| Today with the .......... issue_ ......................................................
l SUBSCRIPTION £13.30 for 12 issues 2 e ol v POSTCOPEet & L e
| RATES o e
| Al £16.95 for 12 issues e paTataV Ly W ler o st e o S e S e B e BT
| (tck [ Ao Overseas Surface e 1B T s e i S g R R T O O D b T
| appropriate) £36.60 for 12 issues
L Overseas Air Mail ]

58

COMPUTING TODAY MAY 1984



REVIEW : Atmos

Samuel Watts

THE ATMOS
STRIKES BACK

Repackaged, reROMed and relaunched, the new Atmos
is the latest offering from Orric. Is it an exciting new
machine, or just a sheep in wolf' s clothing?

t is no secret that the Oric

Atmos is essentially amod-

ified and enhanced Oric 1
in a smart new case. The real
questions to be answered are
how great an improvement is
the new version does it really
overcome all the bugs present
in Ori¢'s initial offering and how
serious a challenger is it to
micros in its price bracket?

INSPECTING THE
PACKAGE

Starting at the top of the list,
=ven the most obvious aspects
of the repackaging constitute
vorthwhile improvements.
There is no gainsaying the fa
shat with its clean black, white
and red colours, the Atmosisan
extremely attractive locking
machine. But more importantly
the new keyboard is satistying
and pleasant to use. It follows
the layout of the Oric 1 but has
‘proper typewriter style keys —
with 4 mm travel for the tech-
nically minded! The layoutitself
is a perfectly sensible and
epxuhhﬂ arrangement  —
kpobmom:d
e at plﬂ’iclf

=d computergan
1 absence of
layout for th
s confusing.
ongthe rearof the ca
1ge of sockets that are
onnect the Atmos to the out-
e world. Power is supplied
through a separate unit with a
puilt-in 13 amp plug and fairly
.ong cable. Video output is pro-
vided as a UHF signal that will
drive a standard TV set or as an
RGB signal for a colour monitor.
The fact that the Atmos can
drive a colour monitor without
any extra electronics may give
it an advantage in some appli-

(
i

cations, altl

is limited tc

mum ";"Ll'.'.""‘";r’tf\,. low-cost

ord pr term.

A /-pin jﬁ\ H(le\(—‘1 is
connect a standard cassette
recorder for program and data
storage. One problem is that

the cassette lead supplied with
the A’IT}O< i
01“ D I\J

terminated by a 3-
cket, apparently
s that most ca
such a conne

recorders have

tion wever, in my exper-
ence most low cost recorders
have iature jack sockets for

arphone and microphone
rather than a DIN connector.
The use of a 3-pin DIN connec

or also means that the cas-
remote co:ttro'. (if any)

hough the
,cu and the

make
cassette lead for your
The final connector is an
pansion interface used to con-
nect such things as the Oric 3"
discdrives. Oneintere stmqf
ture is that the I“Cthudx (see
later) goes to great lengths to
describe how to interface cus-
tom devices to the Atmos using
the expansion interface — a
trend that other computer
manufacturers should follow.

or buy d

w

INSIDE THE BOX

Taking the Atmos apart —
something that I can't en-
courage the reader to do for
himself as it invalidates the

warranty on the machine con-
cerned — reveals that the inter-
nal layout of the Atmos is vir-
tually identical to that of the
Oric 1 — indeed, as our photo
rev u‘< the Atmos we were sup-
plied had sufficient of an iden-
n‘rycrl tobelieve thatitwas an
“Oiric 1, issue 4"

Comparing the components
and PCB layout with a fairly old
Cric | revealsnoobvious circuit
changes — something that will
make Oric 1 owners breathe a
sigh of relief. The only notice-
able change is the use of a
single ROM in the Atmos com-
pared to a pair of EPROMs in
the Oric 1. This is a reflection of
the factthat mostofthe newness,
of the Atmos is to be found in its
solftware and this is described
later.

HARD FACTS

hardware is con-

s h_.

ems to

ustom-built U
tum up so o n leutrom s
these days. In this case the pur-
pose of the ULA is to generate
the video display. There seems
to be no way to 'tinker with the
setting up ofthe ULA and so the
Atmos is restricted to its twe
standard modes — text/low-res
and hi-res graphics (unlike the
Dragon, say, thatseemsto have
more undiscovered display
modes than the ones it admits

er 'big chips' in the
= a6522 VIA that pro-
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————VFFF

16K

ROM ROM

€000
SPARE

— A

BFEO
SCREEN

BBBO
ALT.CHAR SET
B800
STD.CHAR SET

— B400

48K

aAM USER AREA

0500
PAGE 4
0400

PAGE 3 1/O

0300
PAGE 2 SYSTEM USE
0200

STACK

0100

PAGE 0 SYSTEM USE
0000

Fig. | The memory map of
the 48K Atmos in text mode.

vides the keyboard, Centronics
printer interface and controls
the sound generator chip; and
the sound generator chip AY-3-
8192 itself. The fact that the VIA
has three on-board timers, one
of whichisn'tdesignated forsys-
tem use makes it surprising that
Atmos BASIC doesn't have «
timer function or command.
However, itis not difficult to pro-
duce one using DEEK and
DOKE (16-bit versions of PEEK
and POKE).

The amazing AY-3-83912
sound generator chip is used to
good effect in the Atmos, which
can claim to be one of the

Is it a bird, is it a plane? o, it's the Oric-1 Issue 4!

computers on the
N Although the sound
specification on the Atmos is
superficially similar to the BBC
Micro, that is, three tone chan-
nels and one noise channel, itis
interesting to notice the dif-
ferent ways that it is achieved.
The BBC Micro uses a fairly sim-
ple sound effects chip and a
great deal of software to make it
into a superb sound effects sys-
tem. The Atmos uses acomplex
sound effects chip and a very
simple software driver. The dif-
ference from the user's point of
view is that the software-based
sound generator is more flex-
ible but of course the hardware
intensive system is simpler. The
final components of the Atmos
are eight 64K dynamic RAM
chips and the 16K ROM that
holds the system routines and

Atmos BASIC.

WORDS ABOUT
WORDS

Before we leave the subject of
the new packaging it is cer
tainly worthwhile taking a good
look at the new Atmos Manual.
This is a hefty volume of around
300 pages. The main part of the
manual is a guide to the action
of each of the BASIC keywords
along with one or two short
examples. What is remarkable
about this new manual is that it
includes the sort of information
that normally takes a great deal
of experimentation to discover.
For example, for assembly
language programmers it in-
cludes details of the /O rout-

ines that Oric have had to add
tothe core of Microsoft BASIC to
produce Atmos BASIC. Thereis
afull list of all memory locations
used to hold system values and
constants. For the hardware
enthusiastthere is plenty ofhelp
on how to go about connecting
special equipment using the
expansion interface.

BEATING THE
BUGS — ATMOS
BASIC

Probably the main rationale for
launching the Atmos as a micro
with anew identity wasto putas
much emphasis as possible on
the fact that it had got rid of the
bugs in the Oric 1's ROM. For
those readers who have not
paid attention to the details of
these bugs, sulfice it to say that
the STR$ function no longer
adds an odd control code tothe
front of its results, the TAB func-
tion now works, and the printer
no longer adds spurious
characters to listings etc.
Probably the most important
omission rectified by the Atmos
is achieved by the PRINT @
command. This allows the text
cursor to be positioned at any
point on the screen, and so not
only provides a way of setting
the position that data will be
printed, it also allows control
over where input will appear on
thescreen. Forexample, PRINT
@x,y;:INPUT A will move the
text cursor to X,y and then allow
the user to type the digits of the
value of A. Previously this sort of
input positioninghad onlybeen

possible by direct modification
of the system variables using
POKE. (It is worth mentioning
that this older method of cursor
position still seems to work on
the Atmos.)

There has been some criti-
cism that the Atmos's TAB func-
tion still doesn't work because it
overwrites anything on the line
thatisbeing'tabbed along’ with
blanks. However this is NOT a
bug and in most versions of
BASIC (eg ZX BASIC) this is
exactly how the TAB function is
supposed to work!) (Matter of
opinion: [ say it is a bug! —
Ed).

The only other brand new
Atmos command is EDIT. All
this command does is to list a
line and then position the cursor
at its start so that it can be
edited. This is such a simple
command it hardly seems worth
mentioning as an addition to
Atmos BASIC, but in practice it
is extremely useful.

Apart fromits own unique /O
commands, Atmos BASIC is a
fairly standard variety of Mic-
rosoft BASIC. Thatis, ithasIF . .
THEN S HI SE end REPELT S
UNTIL, but the only method it
offers for forming modules is by
the traditional BASIC keywords
GOSUB and RETURN. The spe-
cial /O commands for han-
dling the graphics and sound
are generally easy to use,
although if you are familiar with
another computer it might take
alittle time to come to terms with
the Atmos's set of commands.
They are very logical but it just
takes a little thinking about to
decide what each one is for

For example, ‘PLOT x,y,
string’ will print a string of char-
acters at %,y on the text screen
in the same way as ‘PRINT @
x,y,string’. The questionis, which
instruction should you use
when? The answer is that the
PLOT command doesn't dis-
turb the text cursor but PRINT @
does. The high resolution com-
mands also take a little time to
organise into a cocherent set
suitable for programming — but
they are dll there.

THE TAPE SYSTEM
One ofthe features of the Atmos
that I was keen to test was its
cassette filing system. While
there has certainly been an
improvement on the original
Oric 1's performance, my own
experience certainly suggests
that the Atmos has not yet over-
come all the problems. l have to
admit to disliking cassette
storage at the best of times —
I've been spoilt by disc systems
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REVIEW : Atmos

over too long a period and I am
not prepared to come to my
final conclusions  about the
Atmosuntill've had achance to
test it with its disc drives. So we
will all have to wait until the
second part of the review which
locks at”The Atmos for Applica-
tions” and covers its use in con-
junction with its 3" drives and
four-colour printer.

The Atmos claims to have
improved error checking over
the Oric | and certainly it did
seem to generate more ‘errors
found’ messages than the Oric
1! Most of these errors had no
effect onthe programloaded —
in other words the errors must
have beeninthe tape headeror
somewhere unimportant — but
the fact that the error message
appeared generated asense of
untrustworthiness. Additional
commands have been added
to enable entire arrays to be
saved and there is also a non-
destructive verity option to
make sure that the data has
been correctly saved. Even so, I
had many of the troubles that I
encountered when
load tapes on the Oric 1.

For example, I occasionally
lostcontrol ofthe machine inthe
middle of loading and often a
program would have spurious
lines appended on it. It is true
thatif a program loaded without
an “errors found” message it
was OK, but then m of the
programs that load
errors found” messag
alse OK — very puzzl

speed and to make
copies of programs you
0 keep.

COMPATIBILITY

As part of my testing of the
Atmos [ spent quite a lot of time
loading old Oric 1 programs t
see if they still worked. This is
alsosomething thatis important
10 those intending to purchase
an Atmos — thereis quite alot of
Cric software about and it's a
shame notto take advantage of
it. I chose as my source material
The Oric Book of Games, a

collection of 21 full colour
graphics games by Mike James,
SM. Gee and Kay Ewbank,
published by Granada(whichl
just happened tc have the
cassette tapes forl!). Eventu-
ally, with lots of patience (and
some undeniable frustration) I
did get every single program to
load and havingloadedtheyall
ran propeily without modifica-
tion. As a result [ can assure
readers that software originally
written for the Oric | does work
on the Atmos. However, given
that such software had to
employ some crafty techniques
to get round the Oric’s bugs it
cannot be regarded as being
written in best Atmos BASIC.
Hence it is all the more surpris-
ing that the programs worked
without modification! (A new
version of the book, written

and lower case characters and
the familiar teletext block
graphics characters. With both
upper and lower case charac-
ters the Atmos is suitable for
serious applications, but the
40-column screen is something
ofalimitation. However, the dis-
play is fairly clear even on a
standard UHF TV set and this
would not be the case with an
80-column display!

The Atmos can display eight
different colours, using no more
memory than for a black and
white display, but there are res-
trictions. The colour is con-
trolled by storing ‘attribute
codes’ in memory locations that
would otherwise be used to
store character codes: ie serial
attributes are used. An attribute
code effects the colour of all the
characters on the same line and
to its right unless it is ‘over-
ridden’ by another attribute
code on the same line. Soto dis-
play the word BLUE in blue and
the word RED in red the screen
would have to contain data as
shown in Fig. 2.

Notice that the attribute
codes take up ascreen location
that would otherwise hold a
character. As attribute codes
are displayed as blanks or
spaces in the cumrent back-

CODE
FOR
BLUE

B

L

U

E

CODE
FOR
RED

R|E

D

blue and RED in red.

Fig. 2 Screen location contents to display the word BLUE in

GRAPHICS AND
SOUND

The most important thing to say
about the Atmos is that it uses a
system of ‘serial attribute
graphics based on the teletext
system. This is also the feature
that sets it apart from other com-
puters in its price range. In its
lowresclution text and graphics
mode the Atmos can display 27
lines 0f40 characters. There are
two character sets provided
and as both are stored in RAM
they are completely user
definable. They are initialised
to the standard ASCII upper

ground colour, the two words'

“BLUE" and “BED’ are dis-
played with a space between
them, and there is no way to
remove this space and still
change the colour. Hence the
main restriction of serial at-
tributes is that whenever the
colour changes there has to be
a space. It is worth mentioning
that this restriction doesn’t seem
to stop the teletext graphics
artists employed by Ceefax,
Oracle and Prestel from pro-
ducing some excellent dis-
plays! Attribute codes can also
produce double height and
flashing characters.

The high resolution display is
240 by 200 pixels with two text
lines at the bottom in the style of

the Apple [l orthe Atari. The dis-
play is easy to control using
Atmos BASIC as long as you
restrict yourself to two colours.
Unfortunately the serial at-
tributes method of controlling
the colour has been extended
to the high resolution mode and
here it seems less natural. The
trouble is that, just as in text
mode, to change the colour of
the pixels you have to store an
attribute code into a screen
memory location that would
normally control six pixels on
the screen. Once again an
attribute effects all of the pixels
toits right and on the same line.
The screen location where it is
stored is displayed as a row of
six pixels in the background.
colour and hence high resolu-
tion graphics are subject to the
same colour restrictions that
apply to low resolution
graphics.

Afterusing serial attributes for
some time [ have to say that
occasionally they actually
make graphics easier. On
balance, however, apart from
limited text and low resclution
graphics [ would rather have a
method of colour control that
was not so restricting. Of
course, [ would also rather have
the extra memory that the
space-saving serial attribute
method frees!

THE CONSUMER'S
CHOICE

The real question is where does
the Atmos fit into the cument
range of micro? It is undeniably
a low-cost machine with the
possibility of expansion to 3"
disc and printer making it an
attractive  proposition. The
unexpanded machine com-
pares favourably with the Spec-
trum — it has a real keyboard
and better sound although in
my opinion its graphics are
moredifficult to use. Againstthe
Electronits only real advantage
is that it has a built-in printer
port. The Atmos certainly fills a
gap in the market but for real
applicationsithastobe seenas
one component in a system.
This is what | intend to do more
fully in the second part of my
review when we will look at how
the Atmos plus its peripherals
can be expected to perform.

ATMOS

SPECTRUM

ATMOS

(with keyboard inhibited)

BM1 BM2 BM3 BM4 BM5 BM6 BM7 BMS
SO S 2080 1 R 50 S S oS 6
4.9 908D O DONTREOE 5 S BAEINE G o5
1RO 48 05 5 S 25 I S0 N IS e e 815

Table 1. The results of Benchmark tests.
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AND NOW - FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT

BYTE DRIVE 500
BOOSTS THE BEEB!

ITLs Byte Drive 500 3"ED.D. has
already done wonders for Oric. Now
for BBC Model B (with D.FS.) we can
offer a proven system consisting of:
3 DRIVE UNIT > INTERFACE CABLE

> ZAP SOFTWARE PACKAGE > MANUAL

Allatan introductory price of

After 30 Hour BASIC —

Structured BASIC

Advanced BASIC programming course containing two
types of material: first, on program style, design and
structure and second, techniques of programming. Uses
BBC BASIC but includes a special appendix on how to
write structured programs in BASICs without structured
features.

Book £7.50
Software £11.50 inc VAT

Beyond BASIC

6502 Assembly language on the BBC micro — how to
make the most of the 6502 instruction set and write
programs to perform arithmetic calculations, use loops
and decisions, create lists and tables and perform complex
operations on BASIC variables. Includes assembly
language routine for graphics and sound.

Book £7.50
Software £11.50 inc VAT

NATIONAL EXTENSION COLLEGE

18 Brooklands Avenue,
Cambridge CB2 2ZHN

£190 ¢+ van

CONTACT YOUR LOCAL PERSONAL COMPUTER
RETAILER. SUPPLIES NOW BEING DELIVERED TO
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT:

ITL Kathmill Ltd

The Old Courthouse, New Road,
Chatham, Kent ME4 4QJ.
Tel: 0634 409433

TRANSFORMS THE COMMODORE 64
& INTO A FULL-FEATURED AND
PROFESSIONAL DATABASE

sysTem! wITH UP To 1000

CHARACTERS PER RECORD ON UP

TO 4 SCREENS... AND UP TO

128 ITEMS PER RECORD,

DEFINABLE AS KEY, TEXT,

NUMERIC, CONSTANT, RESULT OR DATE... IN FILES OF UP TO 16M CHARACTERS!
SUPERBASE EVEN HAS SPREADSHEET AND CALCULATOR CAPABILITY, CALENDAR
FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENU-DRIVEN AND
PROGRAM OPTIONS, SORTING/SEARCHING, FULLY DEFINABLE OUTPUTS... SUPERBASE 64
IS ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! SUPPLIED ON CBM 1541 pIsK
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL. EX-STOCK NOW!

@ OUR PRICE ONLY X99<%5 188!

NOW AVAILABLE ON CARTRIDGE,

VIZAWRITE 64 IS A HIGH-
PERFORMANCE, LOW-COST WORD

PROCESSOR, WITH ON-SCREEN
FORMATTING, THAT TAKES FULL ADVANTAGE OF THE 64'S COLOUR, GRAPHICS AND
MEMORY FEATURES... AND SUPPORTS VIRTUALLY ANY PRINTER! WITH A COMPREHENSIVE
AND EASY-TO-FOLLOW USER MANUAL, VIZAWRITE OFFERS THE ULTIMATE IN PERSONAL
COMPUTER WORD PROCESSING! ALSO AVAILABLE ON DISK (OUR PRICE L3985 [£8!),
DR COMBINED WITH VIZASPELL (OUR PRICE L3563 [85!1).

@ O0UR PRICE ONLY IB$—9& £75!

MASTER 64 IS A TOTALLY NEW

CONCEPT... A COMPLETE PROGRAM

aSte DEVELOPMENT PACKAGE, THAT'S

AVAILABLE NOW FOR THE CBM 64,

MASTER Has 85 NEW COMMANDS... AND BASIC IV 700! PLUS PROGRAMMER'S TOOLKIT,
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED DISK ACCESS, SCREEN MANAGEMENT,
USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 22-PLACE ARITHMETIC, DATE
CONTROL, STRING FUNCTIONS, DISK DATA COMPRESSION, SCREEN PLOTTING, SCREEN
DUMP, AND MORE... IN FACT EVERYTHING YOU NEED TO PROGRAM YOUR 64 TO TOP
PROFESSIONAL STANDARDS! (SCREEN MANAGEMENT, TOOLKIT, HI-RES GRAPHICS AND
DOS SUPPORT ARE AVAILABLE SEPARATELY ON CARTRIDGE - £49,50). MASTER IS ALSO
AVAILABLE FOR CBM 700 (£339.25) ano CBM 4032/8032/809¢ (£339=25 £225!),

@ SPECIAL OFFER PRICE IH3s1% £l15!

THESE ARE JUST SOME OF OUR FINE SOFTWARE PRODUCTS FOR COMMODORE COMPUTERS...
PLEASE TELEPHONE OR WRITE FOR FREE DATA SHEETS! PRICES SHOWN INCLUDE 15% VAT
AND ARE CORRECT AT TIME OF GOING TO PRESS. ORDER BY POST/TELEPHONE/PRESTEL,
USING CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL ORDER. TELEPHONE 01-546-7256
FOR SAME-DAY DESPATCH! POST FREE EXCEPT ON CREDIT/OVERSEAS ORDERS. (REF A25)

Lalco Soffware

LAKESIDE HOUSE, KINGSTON HILL, SURREY KT2 7QT TEL 01-546-7256




SOFTWARE : Word processing

ASPEN is the name of
the Nascom/Lucas
computer's word pro-

cessor, and although pro-
duced in 1980, it remains «a
remarkably sturdy utility, and
very “userfriendly’ as the
cliche goes. In 1980 computer
memory was extremely
expensive and the fact that
NASPEN was only 2K in size
was a distinct advantage — it
left plenty of room for the text
file. However, you cannot get
everything into 2K of memory,
and so NASPEN does not
have a REPLACE command.
Furthermore, the file will not
accept graphic character
codes, even though the Nas-
com keyboard produces them,
and the number of words in a
file cannot be automatically
counted. It is all too easy to
think of things that could be
added to a word processor
but the manufacturers cannot
satisty the requirements of
every potential user, and so
there comes a time when you
may have to add a utility
yourself.

There are redlly two sets of
utilities in this package. The
first set are the extensions to
the NASPEN word processor,
and will only work with that
processor. | have taken into
account that the user might
have a modified version of
NASPEN — it might, for exam-
ple, have been moved to RAM
at 1000 hex with a file starting
at 2020 hex — and if this is the
case the utilities will still work.
The second set of utilities work
independently of NASPEN,
and thus may be used with
different processors. All word
processors must be instructed
on the address of the printer
driver and in a Nascom system
it is commonly OECO hex. To

Richard Sargent

UPGR ADING
YOUR WP

Our text, my brethren, concerns an add-on utility for the
Nascom NASPEN, with some “Print-Time" routines
which are applicable to other word processors.

run the utilities which operate
at print-time, all that is
necessary is to make sure that
the character to be printed is
sent to the routine NEWPRINT.
From within NEWPRINT, the
character (changed or
unchanged) will eventually be
sent to the real printer driver at
OEQO hex or wherever.

THE NASPEN
UPGRADE

The Nascom memory map
decrees that NASPEN be in a
ROM at B80O hex. (An assem-
bler is at CO00 hex and «

BASIC at EOOOhex). It has
workspace ot 1000-1010F
hex and at ODOO-ODFF
hex. The text file begins

at 1020 hex. The upgrade is
placed in RAM at BOOO hex.
Since NASPEN is in ROM it
cannot be altered, but for-
tunately this doesn't matter.
NASPEN can be safely left at
any time by pressing the Nas-
com reset button. All the extra
utility routines returnacontrol to

the NASPEN warm start at
B806 hex.

The upgrade routines are:
® A global replace facility
with counter.
@® Creation of
letter-headings.
® Automatic insertion of “dif-
ficult’ code 1B hex.
@ A word counter.

three instant

and the print-time routines
which are:
® Hexadecimal numbers

converted to decimal.
® CGraphic symbols printed
from simple on-screen code.

REPLACE

NASPEN's FIND command is
used once, the string specified
being the 'target’ strong. Allow
NASPEN to find this string,
then press RESET, followed by
the monitor command EBQOO.
The FIND command is now
used again, but this time the
string specified is the sub-
stitute  sting. Entering a
reversed question mark
(control/shift/z) is taken to
mean that the target string
should be removed without
any replacement. Whether

BOOO C3 EB
BO10 28 BO C3 2E BO C3 95 BO OC
BO20 00 10 06 B8 2A 22 BU E9 CD
BO30 BO 18 FB DS 3A 19 BO 57 3A
BO40 18 BO S7 3A 19 BO SF ES CS
BOSO FF CA 00 B& BA 20 F& 7B 77
BO&0 BO CD 73 BO 18 FB CD &B BO
BO70 BI 18 OE DS ES CS 21 IF B3
BOBO B2 ED SB 20 BO 01 20 0O ED
BOS0 CA 00 B4 18 FS CD 96 BO C3
BOAO ES 2A 1C Bo SE 23 S& DD 21
BOBO 00 00 13 1A FE FF CA FD BS
BOCO F1 FE 22 38 OD 3E 01 DD BE
BODO 18 EO AF 18 F2 11 A0 OB ED
BOEO DF 44 CF C3 FD BS 00 00 21
BOFO 23 03 BE 20 FB ED 43 Eé BO
B100 ED BO C3 24 BO 00 00 21 0S
B110 03
B120 BO 2
B130 FC
B140 DD 2
B150 BE
B160 20
B170 1A
B18O OE
B190 E1
B1AO ES
B1BO El
B1CO ED
B1DO BO
BIEO FE
B1FO 2A
B200 2A
B210 DF

0 C3

1B
3E
18
2A
18
18
18

03

oD 0

&1 BO C3 &6 BO C3 BS1F 3E 3D CD
BS2F &7 3A A0
BS3F 27 &6F 3A
BS4F BS 7A CD
BSSF BS C3 B3
BS&F CB 2B OC
BS7F ED 3E 30
BSBF A 20 DB
BS9F 00 00 00
BSAF 46 C2 C3
BSBF BS C3 FD
B5SCF 9B BS FE
BSDF 30 04 D&
BSEF 77 23 22
BSFF F1 C1 E1
B6OF DD 21 99
B&61F 28 688 FE
B&2F 38 CC CB

A3
BS

[
BS
79
a7
3E
00
BS
BS
04
30
9D
D1
BS
30
FF

BS 3A 9F BS CB 27 CB 27 CB 27 CB 27
B4 &7 3A Al BS CB 27 CP 27 CP 27 CB

2 BS BS 6F CD &3 BS DD ES E1 7D CD A3

BS 7B CD A3 BS 78 CD A3 BS 79 CD A3
11 30 30 01 30 30 DD 21 30 00 7C BS
FE 3A 20 F& 3E 30 4F 04 78 FE 3A 20
1C 7B FE 3A 20 E4 3ZE 30 5F 14 7A FE
30 57 DD 23 18 D4 00 00 00 00 9F BS
F5 CD 00 OE F1 C? CD AS BS DD CB 00
21 9F BS 22 9D B3 AF 32 99 BS 32 9B
FE 48 CA IF BS FE &8 CA 1IF BS 4F 3A
28 DE 79 2A 9D BS FE 30 38 08 FE Za
18 OA FE 41 38 CA FE 47 30 Cé D& 37
BES DD 34 02 18 04 DD CPB 00 Cé DD %1
C? DD 34 01 18 F4 DS ES5 CS F5 DD ES
FE OB 28 E2 FE 5C 28 E? DD CB 0. 4&
28 08 FE 50 30 04 C& S0 18 06 FE 20
CD A3 BS 18 CS 00 00 00 00 00 00 00

Listing 1. (Left) Hex dump of the four
NASPEN-specific utilities.

Listing 2. (Above) Hex dump of the two
“print-time"’ utilities.

this. latest string is
found is irrelevant.
The next step is to set the
text cursor to the start of the
file or the position where you
wish the REPLACE to begin.
RESET is pressed followed by
EBOO3 and a global replace
will occur automatically, start-
ing at the cursor position and
continuing until the end of the
file is reached. The number of
replacements (or removals)
made will be recorded in HEX
upon the screen and pressing
any key will wamm-start

NASPEN.

HEADER

The monitor command EBOOG
will create a small NASPEN
file, which, typically, could be
a company logo or letter-head
or any such heading that is
used frequently. Such a head-
ing might include complicated
printer control commands
which are difficult to remem-
ber and tedious to type in. As
many as three such files may
be created and this is how it is
done.

NASPEN is cold-started,
and a small amount of text is
typed in, complete with printer
controls and with all the line
width information, page size
and so on which NASPEN
allows you to set up. Next the
Nascom monitor is entered
and the test and file informa-
tion that you typed in is block-
moved to one of three storage
areas inside the utility pro-
gram: C(opy) 1000 B2I1F
0100. The heading overwrites
a NASPEN file, so the com-
mand EBOO6 is lethall Instead
of having three separate
headings resting at B21F hex,

actually

B31F hex and B41F hex g e

single large heading could be

stored at B21F hex, since the =
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EBOO6 command is intelligent
enough to move the complete
NASPEN header into place,
not merely the first 256 bytes
of it.

SYMBOL
EXCHANGE

The writing of this routine was
prompted by the fact that you
cannot easily type the code
1B hex into a NASPEN file. 1B
is the escape code and is
seen by NASPEN as a desire
to break out of a NASPEN
routine! Unfortunately it hap-
pens also to be a very impor-
tant control code for Epson
and other makes of printer,
and it needs to be typed into
the text quite frequently. So,
whenever an escape-code is
required a different code is
typed in, for example OC hex,
and this is changed to 1B hex
just prior to printing by RESET,
EBOOF hex. The bytes
BO18 hex and BO1S hex hold

\ 7555555555558\
\&\ text &7BF \6\
\6 6\
A& 3<=2>7LMNO &\
\955555555555: \

e
| text 4789 |
1

| S @i >t |
el

Fig. 1. The graphics printer
utility in action.

Listing 3. Here is a listing of the sections of this utility which
you may wish to change. Note! This is not a complete source

code listing — refer to the hex dumps for the entire code.

Bbbb ;NASPEN REVISITED -- INCORPORATING PRINT-TIME

Bbbs ;CONVERSION ROUTINES : R SARGENT 1983

Bbbs ISTING OF SECTIONS WHICH THE USER MAY WISH TO

Bbé&b ;CHANGE —— REFER TO HEX DUMP FOR ENTIRE CODE

Bbés

BOOO ORG OBOOOH

BOOO LOAD OBOOOH

BOOO

0D0& FBUF EQU ODOOH+6&

oceo NF BUF EQU OCBOH

OCAO RBUF EQU OCAOH

OOFF FSYM EQU OFFH

0OSF ENDW EQU SFH

00SF

0OSF ;8 ENTRY POINTS

00SF

BOOO CIEBBO JP GET_TARG

BOO3 C307B1 JP INJ_SUB

BOO& C3ISBBO JP $HEAD1

BOO9 C361B0 JP $HEADZ2

BOOC C3&6BO JP $HEAD3

BOOF C328BO JP $FLIP

BO12 C32EBO JP $FLOP

BO15S C3I9SBO JP $COUNT

BO1S

BO18 OC SYM7 DB OCH  ;User s choice

BO19 1B SYM8 DB 1BH  jUser ‘s choice —- normally 1BH

BO1A 1A10 $EOF DW 101AH ;Standard end of file location

BOIC 1810 $CUR DW 1018H ;Standard cursor in text location

BO1E 2010 STFILE DW 1020H ;Standard start of file-TEXT

BO20 0010 PREFILE DW 1000H ;Standard start of file-RAM

BO2Z 04B8 $WARM DW OBBO&H;Standard warm start

BOZ2

BO22

BO22 ;PART A

BO22 ;NASPEN SUPPORT ROUTINES

B0O22 $NOT LISTED

B21F LIST 1

B21F FINS EQU §

B21F

B21F IMAG1 DS 100M ;Space for

B31F IMAGZ DS 100H jpre-written

Ba1F IMAG3 DS 100H ;letter headings etc

BALF 3End of Part A

BALF

B41F ;

B41F :PART B

B41F sBRAPHICS PRINTER, INCORFPORATING BASE

BA41F ;CONVERSION HEX TO DEC

BA1F 3SET FOR EPSON RX80

BSI1F LIST 1 ;The purpose of the routine PROCESS
BS1F 3E3D PROCESS LD A,"= ;is to print out the = sign

BS521 CDA3ES CALL PRINT  jand then take the 4 digit binary
BS24 3A9FBS LD A,(RAM1) jnumber out of its 4 storage

BS27 CB27 SLA A jlocations, convert it to a 16 bit
B529 CB27 SLA A ;binary number and then to a decimal
BSZB CB27 SLA A ;number which gets printed out
BS2D CB27 SLA A ;The time taken to do the conversion
BS2F &7 LD H,A jis in direct proportion te the size
BS30 3AAOBS LD A, (RAM2) ;of the HEX number

B530 setc etc The rest of the routine is

BS99 LIST 1 jlong and irrelevant

BS99 00 SW DB © ;Switchl :if ON do number conversion
BS9A 00 SW2 DB 0 3Switch2 :if ON do graphic conversion
BS9B 00 cc DB O ;Counter checking for 4 hex digits
BS9C 00 TYPE DB ©

BS9D 9FBS STORE DW RAM1 jPointer into RAML-RAM4 area

BS9F 00 RAM1 DB © jHex digits stored here

BSA0 00 RAMZ DB ©

BSA1 00 RAM3 DB O

BSAZ 00 RAM4 DB O

000B SYM EQU OBH 3 (downarrow)

00SC SYM2 EQU SCH ; (backslash)

005C

BSA3 FS PRINT PUSH AF sPUT THE

BSA4 CDOOCE  USER2 CALL OEOOH  ;ADDRESS OF YOUR

BSA7 F1 POF AF sPRINTER DRIVER

BSAB C? RET SHERE AS CD 11 hh

CDAZBS
DDCEBOOA&
C2C3BS
219FBS
229DBS
AF
3299B5
329BBS
C3FDBES
FE4B

DDCBOOCS
DDE1

F1

(=1

E1l

D1

ce

DD3401
18F4

DS

)

CcS

FS5

DDES
DD2199ES
FEOB
28BE2
FESC
2BE9
DDCBO14&
2888

FE3O
3808
FESO
3004
€650
180&
FE20
38CC
CBFF

. CDA3BS

1BCS

CONTZ3

EXITX

CONT2

NOTNUM

VALID

S1G_EX
BYE

EXIT4

INCBYE

NEWPRINT

CONT

USER1

OuUTR

EXITG

ROUTEND

CALL PRINT ;Print a text character

BIT 0, (IX+0) ;Consider switch 1 and if ON

JP NZ CONTZ ;jump to CONT2

LD HL,RAM1 jelse

LD (STORE) ,HL;reset some

XOR A jpointers

LD (SW),A jand switches

LD (CC),A jand exit

JFP BYE jvia BYE

CP “"H®" 31¢f H for HEX detected in the

JP 7 PROCESS ;text then we are ready

CF "h" ;to process the HEX number

JP Z PROCESS jinto DECIMAL, but if H/h not

LD C,A ;jread, then routine is still reading
LD A, (CC) ;the hex digits and unless 4 of

CP 4 sthem are found an exit will be made
JR Z EXITX sand the conversion will not occur
LD N

LD HL, (STORE) ;Set up pointer into RAM area

cP "o ;and begin to check hex digits for
JR C NOTNUM ;validity

CP "9"+1 H

JR NC NOTNUM ;

SUB 30H 30-9 if valid change from ASCII

JR VALID 3HEX to BINARY

cP "aA" ore checks

JR C EXITX jInvalid digits will abort the

CP “F"+1 onversion

JR NC EXITX

SUB 37H ;A-F valid, so change ASCII to BINARY
LD (HL),A jand store the binary

INC HL sAdvance pointer

LD (STORE),HL;and store pointer

INC (IX+2) s Increment hex-digit counter

JR BYE jand exit

SET 0, (1X+0) ;Turn ON switch 1 to show

FOP 1X sthat a number conversion will

POF AF sapply on the next few passes through
POP BC ;the NEWPRINT routine

POP HL YE and EXIT4 are various

POP DE jexits from this and other

RET sroutines

INC (IX+1) 3Switch 2 is toggled to

JR BYE sindicate that following text should

jbe treated either as text if BITO(IX+1)=0
jor should be converted to graphics if
sBITO(IX+1)=1

PUSH DE;<--—— THIS ADDRESS INTO YOUR

PUSH HL sWORD PROCESSOR'S PRINTER VECTOR
PUSH BC 3 (101EH for the Naspen)

PUSH AF

PUSH IX

LD I1X,SW jPoint IX to switch area

CF SYM jLook for number-conversion code
JR Z SIG_EX j;Jump if detected, 1f not

CP SYM2 3;look for graphics-conversion code
JR Z INCBYE ;Jump if detected, 1f not

BIT 0,(IX+1) ;jconsider switch 2 and if it

JR 7 CONT3 jis OFF continue,else we are
jconsidering text which must be converted to

2P
JR
cP
JR
ADD
JR
cp
JR
SET
CAL
JR
LIS
EQU

ugn
C OUTR
R ERSY
NC OUTR
A, S0H
EXITG
20H
C BYE
7,A
L PRINT
BYE
P ¥
T

sgraphics and if the text i1s in the
jrange 30H to 4FH then convert to
;RX80 graphic codes by adding S0H
;For other printers a value other
;than S0H might be appropriate,

;and get it printed via EXITG
sWasn’'t 30H-4FH so is it a control
jcharacter O-1FH ? If so don’'t print
selse convert to graphic by adding 80H
sand print it

zand exit via BYE
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SOFTWARE : Word processing

0 1 Z 3 4 9. & 7 B 9 1 3 f = 9
B0 81 82 83 B84 85 B84 B7 88 89 B8A BB BC BD B8E 8F < Code produced at print-time
+ + 4 F - 1 el < Symbol printed by RXBO

< Character in text

Ptk

& A B EDE F B HI J KL MNGID

F0 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D YE 9F < Code produced at print—time
< Symbol printed by RX80

< Character in text

2% e ¥ P oE s EY R T xS

Characters outside the range indicated above are converted
directly to a graphic code by having their BIT 7 set.

Fig. 2 Epson RX 80 conversion table for the graphics routine.

the symbols involved, so any
two may be used. EBOOF
swaps them round throughout
the whole file (FLIP), and
EBO12 swops them back
again (FLOP), should that be
required.

WORD COUNTER

though, to put your printer into
graphics mode otherwise you
will get some very peculiar
results.

NUMBER
BASE
CONVERSION

Indays gone by, falconry was the sport of gentlemen and
kings — this noble and time-honoured tradition is not so
prevalent in these technological times, and it is quite a
pity, too. Justimagine the pride you'd feel standing in your
own back yard while your very own hunting falcon

This is another automatic swooped down upon unsuspecting dogs, cats and
The word count starts at the routine, and it prints the Ford Sierras.
current cursor position, and decimal equivalent of any For a limited time only, Computing Today is offering
continues until either a marker hexadecimal number. If « you the chance to experience the thrill of commanding
is found or the end of file is conversion is required, the your own bird of prey, with the new CT Hunting Falcon/

reached. A suitable marker is
code 05 hex (a cross in a
square). The monitor com-
mand EBO15 starts the count,
and the result is displayed in
HEX on the screen. Pressing
any key then returns control to

NASPEN.

GRAPHICS
PRINTER

This utility requires nothing as
drastic as the pressing of the
reset button, but it does
require a suitable printer! The
software that controls this
routine is shown in the source
listing and it may be modified
to suit printers other than the
Epson RX80, for which the
routine has been written. The
instruction ‘to change would
be the one at label USERI,

hex number is preceeded by
a down amrow (|), code

OB hex. So 1BO12 hex prints

AS BO12 hex = 45074. Any
number of conversions can be
made, but unless the numbers
are in a list, one beneath the
other, the format of the lines
will be spoilt, as extra charac-
ters are put into the line.

OTHER SYSTEMS

1) Put the address of your
printer-driving software in at
label USER2, location BSAS/
B5A6 hex, and put the address
of NEWPRINT intc your word
processor's printer vector.

2) If you are running a non-
standard NASPEN change the
addresses in locations BO1 A-
BO23 hex.

3) The code dedling with
graphics-conversion has been

Magazine Binder. Swift of wing, sure of eye and made of
genuine vinyl and cardboard, the Computing Today
Hunting Falcon/Magazine Binder is the spitting image of
the hunting birds of old to anybody suffering from
cataracts. Release it from your arm, and it dives just like a
traditional hawk. If it lands on a small animal, it will pro-
bably stun it. Also, when you tire of the sport, and would
rather hunt hedgehogs with your Ford Sierra, your CT
Hunting Falcon converts into a useful magazine binder
that holds a full year's supply of Computing Today. The
new CT Hunting Falcon/Magazine Binder will cost you
not a farthing more than the old binder alone used to: just
£5.00. This includes postage and packing, so your falcon
won't have to tire itself out flying to your abode.

Cut out and send to:

COMPUTING TODAY HUNTING
FALCON/MAGAZINE BINDER,
INFONET LTD,

TIMES HOUSE,

179 THE MARLOWES,

address B629 hex, which con- deliberately placed at the end HEMEL HEMPSTEAD,
verts a text code comirg from o system, so that it may be HERTS HPI 1BB,
the word processor .nto A  gytended. Try not to alter the ENGLAND
grf’ﬁ?hic code going to the addresses of BYE or EXIT4 il :utg:g\y -‘-j.b'l_r"t?:‘ as ne
printer. ; ; Cheque/Postal Order/Internatic C

It works like this: when the ZIE;;? rg]‘ifﬁei!XItS e . O,”*”__fc:' : Ly
printer software encounters a (made payable to ASP Ltd

reversed slash symbol (\) it
converts the characters follow-
ing into graphic codes and
prints them. When the next
slash is encountered, every-
thing reverts to normal The
slash thus has a toggle action.

) reader wants a complete elole & |
Figure 1 shows, first, what the source listing badly, send us a Addressitineew i iliene N Lt sl aEal S el s ate s ahuie s
screen displays, and second, stamped Sl Al l |
What the prlnter pl’lnfs Oth envelope ............................................................ l
Figure 2 shows the conversion St e N s i N
table which applies to the E | |
Epson RX80. Remember, | St Gt e S Lo R DR R B e |

L Bati_ e e A ey e S O S e e R Ol |

4) The entire system is given
as two hex dumps. NASPEN
users must use both, and save
the code to tape as one entire
block, while other word pro-
cessor users should use the
second hex dump only. If any
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FEATURE : Your Questions Answered

YOUR QUESTIONS

ANSWERED

|
L

I am interested in putting
electronic mail on my micro
— what sort of modem do I
need to buy?

The short answer is that you
ieed to ask the supplier of the
clectronic mail system you wish
to subscribe to. Telecom Gold,
lor example, will advise you on
21-403 6777. However, here is
some general advice.
The operation of a modem (or
acoustic coupler — which
{oesn’'thave to be permanently
nstalled next to one phone) is
specified by four parameters:
® Baud Rate. A 300 baud
modem transmits data at a rate
o 300 bits per second, which
ranslates to just over 30
characters of information or
about five words. The faster the
oaud rate, the lower your tele-
ohone charges will be — al-
though faster modems cost
more money and may be more
susceptible to occasional trans-
ion erors. However, the
letermining factor is that com-
outers at both ends of the tele-
ohone line must communicate
1t the same speed: it's no use
ransmitting at 1200 baud if the
receiving machine is expecting
:00. Some modems feature a
switch to select different
=ds, which is very useful for
ommunicating with a variety of
ystems.
® Duplex For electronic mail
1pplications, where you will be
>oth sending and receiving
iata, you need a full-duplex
odem.
® Originate/answer. This is
1 confusing term, since it has
nothing whatsoever to do with
ne ability of the modem either
0 send and receive data. An
originate only modem is suit-
ble for communicating with a
arge central mainframe com-
ater such as Telecom Gold. If
ou wish to send documents
lirect from a microcomputer in
our office to another micro-
omputer  without going

through a central machine (of
course you'll need special soft-
ware), then both microcom-
puters require an originate
and answer modem.

The latter features a two-
position switch on the front of
the device, and one office must
have it switched to 'originate’
and the other to ‘answer. By
convention, the person who
makes the call(ie dials the num-
ber) uses ‘originate’. This, how-
ever, is pure convention — it
would work perfectly well the
other way round. The originate/
answer label merely has to do
with the means by which the
connection is established —
the originate device sends outa
tone which the other ack-
nowledges, and then data can
be sent in either direction.
® Autodial/auto-answer.
An auto-dial modem cuts out
the need to physically dial the
number of your other office or
the central computer. It permits
the computer to store all com-
monly used numbers, which
can then be dialled up by the
applications program.

Having an auto-answer

the computeris switched on, an
operator doesn't need to be
present to receive the trans-
missions.

You say that an operating
systemisinvisible tothe end
user. Does this mean it
doesn’'t matter what operat-
ing system comes with my
micro?

The operating system is a piece
of software, a collection of
routines, which looks after the
internal operation of the com-
puter, and which provides all
the simple functions (such as
getting a character from the
keyboard) which will be
needed by an applications
package. So when your appli-
cations programis running(be it
a word processor, database or
whatever), the operating is ‘in-
visible' (transparent is the
conventional phrase) — even
though the application de-
pends heavily on it.

Some microcomputers, for
example the Commodore
range, use their own unique
operating system, while other

don WI1R 3AB.

YOURQUESTIONS ANSWERED is
our practical help page — in which
we try to deal with the most common
misunderstandings that arise when
buying or using a business micro. If
vou have any queries either as a
complete beginner or as an ex-
perienced user, please feel free to
throw them at our panel of experts.
We'll answer as many as we can
each month. (We regret, however,
that we can’t guarantee to send per-
sonal answers). Please write to: Your
Questions Answered, Computing
Today, No. 1 Golden Square, Lon-

machines go for proprietry
operating systems available on
several computers, and usually
written by an independent
software house. The advantage
of the latter approach is that the
hardware manufacturer en-
sures that more software pack-
ages will run on his machine
(applications software either
hastobe written torun onone or
more specific computers, orone
or more specilic operating
systems).

Ifyou're buying yourfirst com-
puter or application, then as
you know, we recommend
choosing the software first —
which may then dictate your
choice of hardware. What,
however, if you are still left
withachoice: acommon exam-
ple would be between CP/M-
36 and MS-DOS running on the
Sirius? Well, to be honest, pro-
viding you stick to the common
operating systems it doesn't
make agreatdeal of difference!
The software authors may
advise you that the package
runs faster on one system than
on another.

There are differences, of
course, and these are most
noticeable on the occasions
when the user does deal direc-
tly with the operating system —
ie when he isn't running an
applications program. This is
usucally for housekeeping
tasks such as preparing a new
floppy disc (formatting), call-
ing up the directory to see
what files you have on a disc,
erasing old or unwanted files,
and making backup copies of
files or whole discs. All operat-
ing systems feature these com-
mands, though some are a
good deal more logical and
user-friendly in operation than
others.

To repeat our advice: not a
subject to lose sleep over, but if
yougetthe chance to view more
than one system, or talk to
someone who knows them all
intimately, so much the better.
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ANIROG SOFTWARE LTD.,

Trade Enquiries.
29 WEST HILL DARTFORD KENT (0322)92513/8
Mail Order:

1€ 8 HIGH STREET HORLEY SURREY

24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE P.O. ACCESS/VISA

50p POST & PACKAGING

Fight your way to become
The Master of the Skies
travel through time to over-
come the enemies of the
past and future. Engage in
dog fights with the squad-
rons of world war one to
the fighters of the year 2084.
Five Screens of Breathtak-
ing Scenic Graphics.

J.S. £7.95
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Choosing a home computer is a bit like “Every home computer coming on the
playing a video game. The more you play, the  market tends fo be hailed as revolutionary,
befter you get. So you'd expect people who For once this really has to be true with the
spend their working life choosing computers  Spectravideo SV 318.”
to be pretty good af the game. Quick fo shoot

down a fault. Pleased when they find an “Thefirst cheap, high performance

improvemem" CompUTer. e

Recently Which Micro? and What Micro? “Double precision numbers .. . are ideal
tested the Spectravideo SV 318. Here'swhat ~ for companies with turnovers under
they had to say: £999,999,999,999.99.”

Spectravideo SV 318: Memory — 32K ROM expandable fo 96K, 32K RAM expandable to 144K: Keyboard — calculator type, 71 keys,
10functionkeys, builtin joystick/cursorcontrol: Graphics — 16 colours, 256 x192 highresolution graphics, 32 sprites: Sound — 3 channels,
8octaves perchannel: CP/M* compatibility — over3000 exisfing software packages: Storage — cassettedrive, 266K disc drive capacity:
Suggested retail price — £186.

Spectravideo SV 328: Memory — 32K ROM expandable to 96K, 80K RAM expandable to 144K: Keyboard — full word processor fype,
87 keys, 10 function keys, builtin cursor control: Graphics — 16 colours, 256 x 192 high resolution graphics, 32 sprites: Sound — 3 channels,
8octaves perchannel: CP/M* compatibility — over3000 existing soffware packages: Storage — cassettedrive, 256K disc drive capacity:
Suggested retail price — £262.

A fLI” fﬂnge 0f periphe!'0|s lee CHSO GVOiIlee **\Which Micro Hardwore Revue - Spectravideo Sv-318 *® CP/Mis o registered trade mark of Digital Research inc



gon, Commodore 64
for dead.’.........

"...a far befter job with its keyboard than Obviously, they had more fo say. And we
anybody else using soft keys.” think you should have a look af the reports for
yourself fo prove that we haven't exaggerated
their independent opinions.

Fill in the coupon today and we’ll mail

"...mosf people will notice how easy it is
fo produce graphics with the Basic.”

This is a BBC class machine. you the reports as well as a full technical
“As a computer for the enthusiast it is well ~ SPecification brochure in colour of this
nigh perfect.” amazing new personal computer or see the
Spectravideo for yourself at most leading
“A good micro for tomorrow.” computer stockists.

““ ‘ “HV/DEJ M I-_To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM
W A R R

| am interested in Spectravideo computers and peripherals. Please
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Rex Malik

COMPUTERS AND
THE COMMONS

Big Brother would be watching you — if only he could find his glasses. We
look at the technology-poor mess that constitutes the Mother of Parliaments.

e were this month

going to be discuss-

ing politicians, the
practice of politics, and all with
particular reference to the use
they make of microcomputers.
Not whether they approve of
them or not, or what they are
doing to support either the
industry or usage, but what use
they make of them in running
their own affairs

Instead, we are going to be
discussing computing and the
practice of poli tlw, a broader
subject: what politicians could
do with computers wh :h could
be in their and hopefully our
interest if they nad access to
them in any listic fashion.
MPs using micros will, the editor
willing, be d‘.sc;s:eu later in
the year.

The reason for the delay is
called Christmas, 1983 Christ-
mas, which for politicians this

asttime around had both areal
CJW.(J a symbolic appeal.

STOCKING THE
STOCKINGS

It is the latter which is of
interest. 1 could give you the
LTO'" fuh boring detail, but let
us instead settle for the short
version which is just as IJQPiUI.
MPs get a £13,000 or so sec
retarial allowance, which they
were till recently allowed tc
spend on running expenses

nd the wages of secretaries
and research assistants. This
meant that if they bought any
capital equipment, they had to
pay for it themselves out of

come and go through the
same process as other people
in business, claiming a bapﬁcl
allowance against tax and so
on.

Last summer, it was decided
as aresult of complaints by MPs
stretching back over a long
period thatthey could make use

O ~<

of some or indeed all of that
annual sum to buy office equip-
ment, including computers. So
when Christmas came around,
a substantial number of them
were behaving like many of the
rest of us. One informed source
in Westmi did a quick
calculation ch me
said that he though
MPs who « i
men ne kind
intending to buy

something

about 10% of them would ha
computer puwr,-r within «a
reasonable

be"”mD it is Christmas? Even|
have been '1@”1%’10]6-?1 by one
ss thr— merits of t"- PC
over the Rainbow, or s vers
O*khcu ”Tb doing somethin

group of MPs who alre
stems, everj*hm from
to a BBC B machine Bur they
are in a minority. \v“cﬁ
APpeC @a'cm

why [ have
not to write about the
handful of MPs who have com-
puter power available is that
they are as yet unrepresenta-
tive. However, possibly by the

late summer enough should
have experience for some

operational co
drawn.

IN-CONCLUSION

[ had better state straight
away that [ already doubt tha
the conclusions tell

about anything except the

practice of politics: MPs believe
that they are in a unique busi-
, and everything one sees
indicates that they are right.
Foritis nota question of how
1 Tun a small organisation —
'ne Cf\ 1mons including all
‘}ﬂ an 2000 people
at 650 of
them skew the :ic-micl organ-
ibution by having
— it is rather that
s around

= 0
—

ing the others at ‘e st some of
the time.

PROBLEMS

There is first that organisation
Parliament, the system
commanded by the Speaker
through the Sergeant at Arms.
There are next the various
tries which, though sup-

we call

elsewhere, are rep-
o are Min-

ed by MPs wi
departments/

‘;cr\«'e their own sts
[J_’m forward or defend and for
whom part of the time some MPs
ha'-:%'c"{““-' And hﬁre‘ relhe

‘,Ilt'_«" i

own business

ote that [ have
ything about that
other ho a few yards away
across the central lobby, the
House of Lcrd- They behave
Sil‘lﬁ-:lr‘.'j to MPs in many res-
ugh there is the criti-
erence that they do not
nstituents to whomfhﬂv

are hscr@Ucal y responsible.
So when one writes about
1 computers
information
C y, we are really fac-
1g two separate problems.
the problem which
those 10% of MPs who are
systems are con-
cemed with, the representation

of their constituents, usually
against the executive, and
there is the collective problem.
Asthe second is by far the most
interesting, let us get the other
out of the way first.

As an individual, an MP is
really a 'small business. Most
will have supportinthe formofa
secretary (did you know that a
recent study showed that there
is at least one MP who still writes
most of his mail by hand?).
Occasionally an MP will have a
.'E‘SEGICTZ assist T‘t sometimes
the secretary will fill both roles.
There are said to be MPs who
have two secretaries plus a
research assistant, one of those
secretaries being in their con-
stituency, butl have not met this
mythological beast. However,
the two-secretaries politician is
not unusual, particularly when
the constituency is, say, in the
north, in Sautiand, or in
Wales.

WORKING HABITS
So what do they actudlly do,
with or without secretarial assis-
tance? We know much of that
from studies mounted to try to
work out what they are equiv-
alent to, so that it could then be
established what the going rate
for the job was, and from a sur-
vey mounted by the Computer
sub-committee of the Select
Committee on House of Com-
moens (Services). Summaries of
material from a survey they had
carried out of MPs and their
work, habits, and thoughts were
published just before Christ-
mcs.

"Each member adopts a dif-
ferent and  individualistic
approach to his work,” stated
the report. To which one can
only say "You can say that
again.” The work they do is
covered by the following broad
categories. Constituency-
related, much of which is fight-
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tains that the reason he wanted
to become a Minister was that
he would have somewhere
private to put his feet up and
have a -:*up of coif@e').

So t} e most attun »AJ to
the 20th century are lowmen
gotiated: for the *“tﬁm po le as the phrase
oe a tcuchy lot. And has it. Many MPs share offices
with other MPs. Most, however,
do not share them even with
their secretaries: indeed many
find thattheirsecretaries are not
in the same building. And
it seems, have q‘”@‘.i up

her: their secretari
ir constituencies

ORGANISATION

You might well say that what
MPs need is to get collectiv
organised. You would be ri
Unfortunately the prese
govemment, in the shape of ‘[}w
Prime Minister amongst others,
saton that. There were movesto
e I\/ Ps prcpm offices ir
s, butMrs Thatcher
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iblic expenditure. We
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erage MP at leastin
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We must for a paragraph or two
more consider MPs as indi-
vidual representatives.

As organised, computing
even in terms of word process-
ing and nothing else is not high
on their list of priorities. The
study done for the committee
showed that the office question
loomed largest; solve that and
then you would get MPs worry-
ing about what to do next. And
whatto donextwo ‘1d probably
involve an improvement in the
internal communications within
Parliament. They are to have a
new telephone exchange
which should help, but that is
onlyapartof the problem. What
sort of business is it that .

Well, let the report (5.18) teH
it.

“In terms of face-to-face con-
tact about 70% of those mem-
bers whose secretaries are
based in Westminster, see them
at least once a day.” Any com-
ment from me would be super-
fluous.

And just in case you should
think that what we are faced
with here is solely the result of
the intransigence of Ministers
and Govemments, it needs to
be pointed out that much of the
Palace of Westminster is old,
and thatsupposing it wereto be
organised, that MPs all had
offices, and that rationality pre-
vailed (which I know is a large
hope) there are also some other
problems to be faced. You want
to build a local area network?
Then the dignity of the house
will probably insist that the wir-
ing be hidden. But what hap-
pens when youcannotliftupthe
flagstones? I did not make this
up: the problem exists and has
been cited as one of the dif-
ficulties faced.

‘NO PROGRESS

All this conspires to ensure
that progress, whatever and
wheneveritoccurs, willbe slow.
Meanwhile the reportalsc notes
a new problem arising. The
Computer sub-committee re-
commend the field trial of asys-
tembased on distributed micro-
computers (and promptly got
themselves into frouble by
short-listingonly DEC, IBM, and
Wang, all American-owned
companies) which at the end of
the third year — so we are pro-
bably talking about 1987/88 —
should support between 15 and
25 members and their staff.

It is doubtful, however, it MPs
will all be prepared to wait for
the results of that. That 10% of

MPs who have or are about to
take the plunge will do so pro-
bably independently. Which
meansthatthereisgoingtobea
lack of compatibility. Indeed,
that exists already. Some MPs
told the sub-committee that
whatever systems are imple-
mented in the House, they
should be compatible with the
filesthatthey have already built
in their constituency offices.
What the sub-committee were
too tactful to write is that most of
those few systems are incom-
patible with each other
already.

COLLECTIVE
RESPONSIBILITY

It is with relief that we must now
consider MPs collectively. And
that is a question of consider-
able public importance. It has
been wellnoted that allMPs are
in favour of a powerful Com-
mons until they themselves
become Ministers, when their
enthusiasm becomes much
muted. It would not be fair to
castigate solely politicians in
this country — this is a well-
observed phenomenon in
democratic countries in which
the executive are selected from
members of parliament.

Where they are not, as in the
United States, they are pre-
pared to do something about it.
Thus the US Congress has long
taken the view that members
should be well served by
whatever aids they require to
enable them to tackle the
executive. Literally hundreds of
speeches have been made on
this in Congress over the last 20
years, and then they have gone
on to vote themselves the funds
to enable somethingtobe done
(by contrast the vote for com-
puting, both capital and run-
ning expenditure for both UK
Houses of Parliament for the
year 1983/84 is not much more
than £1 million).

Something has been done,
and itis not simply to give mem-
bers proper offices and stait
allowances with support from
the best that technology can
offer, but also to give members

superb research facilities
based on the Library of Con-
gress. (And interestingly

enough, it was a senior figure in
that library, Robert Chartrand,
who did more to educate mem-
bers of Congress about what
the computer makes possible
than probably anyone else
anywhere.)

The line taken by Con-
gressmen is a simple one: they
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face an executive which can
call on a massive bureaucracy

and literally tens of thousands of
computer systems. They ob-
viously cannotface like with like
in volume, but they can in skills.
Hence Congress has access to
hosts of computer models. So
people might retort to our MIP
they have access to the Treas-
ury model. Unfortunately, our
MPs do not have the large
administrative and research
staffs which are the nom in
Congress, staff who can devote
days if not weeks to operate the
systemsindepth. OurMPshave
in the main to rely on the stalf of
the Commons Library, around
100 people in all, to handle
both conventional library en-
quiries and to access whatever
computerised  services are
available.

OF SHARES AND
SHEEP

The problem they face is one
common to politics, but uncom-
mon elsewhere. Politics is apro-
fession full of figurative lan-
guage and so are its records.
What the policy is as discussed
by Parliament — well, consider
the following. It was a question
asked by Mr Alfred Morris MP of

\Jhu, ne "“ﬁ

e

’7"li'lulz/c1r;f

o
Ule, f)\l_ul\‘_—\_”r
Sln

Catrier netw.

s for re

cording of

s1on (with Floar. English

n, iIFTJ ling g.

beard,

orks, con

1stit u-’—r;rv

the Attorney General about the
Lord Chief ]uah
..... ifhe wil mtroduce egislo-
tion to divest the Lord Chiel Jus-
tice of his responsibilities under
specific deeds of trust: and ifhe
will make a statement.”
The Solicitor General: “"No”.
What, you may well ask, was
that all about; what does it con-
tribute to anything? And where
are you going to file it? How
about under Lord Chief Justice
with a cross reference to duties,
powers, responsibilities. If you
did that, you would be wrong.
What was at issue was for some
weeks a cause celebre,
whether or not the Trustees of a
particular organisation had to
be consulted before its residual
owners could gettheirhands on
the best part of a billion pounds
or more. In other words this has
to do with the possible flotation
on the stock market of Reuters.
The problem with Parlia-
ment, and it is the same the
world over, is that there is no
vocabulary control. How can
there be when the nature of the
game is to make the point in the
mosttelling way sothatitwillget
as wide a coverage as possible
and force the other side to do
something even if only to res-
pond in kind.
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Acts of Parlioment EEC
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material as the result of the pro-
ceedings in the chamber.

Formost of thi ~~tum is still an
index serv 1ce‘ only: once you
have found the reference you
have to finc 1 the text and read
the papercopy. However, since
early December what happens
n the main chamber has been
Cl‘.-’c}li(lif}.‘(_‘: as a full text-on-
screen service. You approach
the material via your key words,
those key words generate an
index, and then you select the
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THE WHOLE
TRUTH

What diligent seekers after
truth really want, however, is
coverage of those proceedings
which usually take place up-
stairs — the reporting of com-
mittees — for that is where
detailed cross examination
takes place, where the execu-
tive comes into contact with the
political s of MPs. But
everybody thinks that is a long
oft. Yet it is the sort of
matenal which might well show
MPs at their best, trying to
extract straight answers from
the Civil Service, answers
which will tell people some-
thing they might not otherwise
be able to find out.

And the other restriction is
that, as matters stand, most of
the computerised search facili-
ties are in the hands of library

"1f MPs by past habit have
ng relied on that staff to do
mmx digging and devilling for

5K
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them, and this has carried over
into their use of computer sys-
tems. The notion thatthey might
want to browse themselves has
not yet occurred to more than a
handful, and there is no pres-
sure for it. The nature of the
material too and the search
methods, which are com-
prehensive, means that the
skills could take some time to
learn.

What ] have described might
lead you to suppose that British
politicians have not, as yet,
grasped the nature of infor-
mation technology, and you
would be right. That it could be
of considerable help in their
fight against the executive if
properly organised is under-
stood by few. Put against mem-
bers of Congress in the USA, it
would not be unfair to write that
most of them do not, in this
sense, inhabit even the same
century.

COMNET

However, it is not the same
throughout the rest of the world,
particularly the English-
speaking world. In Ccnadg,
which is a somewhat similar
institution in terms of buildings,
they may not be that old, but old
they are. They are nevertheless
setting out to create Comnet:
but then their legislators have
proper offices to enable them to
access services. And what a
range of services they are to
be offered, as Table | opposite
shows.

There is almost a club of
Parliamentary computerising
officers, who meet at least
annually and compare notes on
how they are progressing or not
as the case may be. What they
are all said to be watching, I am
told, is the case of Australia.

They are building a new
Parliament building in Can-
berra, a building scheduled to
be open in 1988, the bicenten-
nial of the founding of Australia.
The last Speaker of the Aus-
tralian Parliament, Billy
Snedon, was determined that it
should be as twentieth-century
as could be possible.

British consultants Logica
were called in and reported,
and the system started to grind
on its way. A lot of work still has
to be done on the design of the
facilities, but it has already
been agreed that the Parlio-
mentwillhave communications
faciliies on the Canadian
model commonto each depart-
ment. As Australians are
generally stroppy — it is part of

the national character it seems
— they will then be allowed to
follow their own computing
strategy.

Not, however, all: they have
aready issued contracts to
Honeywell to provide a pilot
word processing system, which
will in the end probably mean
that there will not be a com-
patibility problem among MPs
when it comes to inter
communication by the elec-
tronic word. Honeywell, too, will
also print Hansard during the
pilot phase.

ICL is creating a pilot data-
base on POLIS lines which will
cover both the Houses: Rep-
resentatives and the Senate.

THE SHAME OF IT

It is going to be some time in
either case before one can tell
whether or not these systems
helpMPsto question the execu-
tive more closely. However
there are MPs, who prefer to be
nameless, who believe that the
developmentsin both countries
whose Parliaments, after all,
sprang from and are in large
part modelled on our own,
might shame the powers in our
Parliament into moving more
rapidly.

Personally I have hopes of
Australia, and not because of
MPs fighting the executive, but
because of an unexpected
member of it. His name is Barry
Jones, and the last expectation
he had was to become a Minis-
ter. But he is, and what is more
he is Minister of Science and
Technology.

But in his previous life, he is
best known as the Alvin Toffler
of Australia. He wrote that coun-
try's equivalent of Future
Shock, and argues strongly in
favour of the wide use of com-
puting equipment and skills.
You have then the unusual
alliance of powerful people on
both sides determined to do
something.

I, of course, they can extract
the funds to do so: the Aus-
tralian Treasury is as mean as
our own, or at least that is what
my Australian friends tell me.
Meanwhile | am afraid that the
executive is likely to continue to
get away with it. The attitude of
Parliamentarians generally
seems to be similartothatof. . ..
Well, to paraphrase St Augus-
tine, "Oh Lord, please provide
me with the help of computing,

but not yet.”
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TURBO CHARGE
YOUR SPECTRUM

&
Outperforms any Spectrum interface
The unique Turbo interface from Ram gives you all these Or call our credit card hot line on 02514 25252, (Access and
features —and more —in one unit: Visa welcome).

& Avariety of interfaces including: Rom cartridges, two 9-way D plugs GUI3 S%E Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire
for standard joysticks, PLUS full expansion bus at rear.

# Compatible with Kempston and Protek protocols. Please send me:

+ Works with latest Quickshot Mk Il auto rapid-fire joysticks! Spectrum Turbo Interface(s) at £22.95
+ £1 p+p (overseas orders £3p+p)

— Quickshot Il Joystick(s) at £9.95
“t Instant program loading with cartridge software. (Only when purchased with Turbo — normally £12.95 + £1 p+p)

% Buitt-in power safety device — unique to Ram Turbo. I enclose cheque/postal order or charge my Access/Visafor: £

## Full one year guarantee. N= ED:]IED]:DHID:‘H

“ Immediate availability — orders will be despatched within 28 days Name
of receipt of order. Address

# Incredible value — only £22.95. / _
So don't wait around —simply complete & ‘ e —
the coupon and send it to us today. 1 To: Ram Electronics {Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire GU13 8PA

Trade and export enquiries we!come‘

%= Choice of Rom cartridge or tape cassette software.




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 £2,500!

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 Sindlair QL has
a 32-bit processor.
Who else?

Under £2,700, nobody. Even the 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
the 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

No 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
Sinclairs 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
‘ 2 x Joystick ports 2 x RS-23
| [
I L 1
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— Expansion slot

New professional
keyboard

The QL keyboard is designed for fast
input of data and programs.

Itis 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 coffeel), and for users who
find an angled keyboard more
comfortable, the computer can be
raised slightly at the back by small
detachable feet.

T Sinclair, QL, QDOS. QLUB and ZX Microdrive
are trade marks of Sinclair Research Ltd.



£399

ecause there's no comparison!

Advanced new friendly
language - Sinclair
SuperBASIC

The new Sinclair SuperBASIC

combines the familiarity of BASIC with

z number of major developments
~hich allow the QL full power to be
=xploited.

Unlike conventional BASIC, its
orocedure facility allows code to be
written in clearly-defined blocks; ex-
zendability allows new procedures to
oe added which will work in exactly
“ne same way as the command pro-
-=dures built into the ROM; and its
-onstant execution speed means that
superBASIC does not get slower as
orograms get larger.

2 x Local area network
TV (UHF)  Monitor
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Microdrive extension slot £

Two 100K microdrives
built in
Tne Microdrives for the Sinclair QL
:re identical in principle to the
copular and proven ZX Microdrives,
out give increased capacity (at least
‘00K bytes each) and a faster data-
ransfer rate. Typical access speed is
= 5 seconds, and loading is at up to
5K bytes per second. The Sinclair QL
~as two built-in Microdrives. If
r=quired, a further six units can be
-onnected.

Four blank cartridges are
supplied with the machine.

@0Quill, Easel, Archive and Abacus

are trade marks of Psion Ltd.

Included - superb professional software

The suite of four programs is written by Psion specially for the QL and
incorporates many major developments. All programs use full colour, and
data is transportable from one to another. (For example, figures can be

transferred from spreadsheet to graphics for an instant visual presentation.)

Word-processing Business graphics

Certain to set a new standard of
excellence, QL Quill uses the power of
the QL to show on the screen exactly
what you key in, and to print out
exactly what you see on the screen.

QL Easel is a high-resolution colour
program so easy to use you probab

ly

won't refer to the manual! It handles
anything from lines, shaded curves or
histograms to overlapping or stacked

A beginner can be using QL bars or pie charts. QL Easel does not
Quill for word-processing within require you to format your display
minutes. before entering data; it handles des

QL Quill brings you all the
facilities of a very advanced word-
processing package.

and scaling automatically or under

altered as simply as data.

Spreadsheet Database management

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 names, 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.

QL Archive is a very powerful filing

It combines ease of use for simple

processor.

are enough.

ign

your control. Text can be added and

system which sets new standards, using
a language even simpler than BASIC.

applications - such as card indices -
with huge power as a multi-file data

An easy-to-use labelling facility
means that you don't have to ask for
your file by its full name - a few letters

New - the Sinclair QLUB

The QLUB is the QL Users Bureau,
Membership is open to all QL owners.
For an annual subscription of £35,
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 for a
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 coupon and send
it to the FREEPOST address below.
For credit card holders it may be
possible to extend your credit limit
Full details will be sent when we
acknowledge your order.

To order by telephone

- phone Camberley (0276) 685311,
- have your credit card (Access,
Barclaycard, Trustcard) number ready.
It may be possible to extend your
existing credit limit. Please ask our
telephone staff for more details.
Please do not use this number for
other enquiries.

For more information

Phone Camberley (06276) 686100, or
use the coupon to geta QL brochure.
Due to demand, delivery may take
more than 28 days. Your order will be
acknowledged immediately with an
expected shipment date. Remember
that Sinclair offers a 14-day money-
back undertaking,

Send to: Sinclair Research Ltd, Computer Division, FREEPOST Camberley, Surrey, GU15 3BR

| |

Qty Item Code Item Price £ Total £
Sinclair QL Computer 6000 399.00
QLUB membership (one year) 6100 35.00
Postage & packing (any order over £390) 6999 795
Please tick the appropriate box-
I enclose a cheque made payable to Sinclair Research Ltd for £ £
I Please charge my Access/Barclaycard Trustcard Account No. | el e e B I
Signature
Mr/Mrs/Miss | | | £id) §5 125t i S S [ e ] Ol \ Lo )
Address | | | | [ i i DB S ) O e Tl W L R S L Sl e
(IS s ] fees S Nl { 30 | | | | [COT405;

[ Please send me a chart comparing the Sinclair QL computer with a

[ Please send me a Sinclair QL brochure

I Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS.

[— | | — ||




his month's books are all

for the Commodore 64.

There are halfadozen of
them chosen from the absclute
deluge that this computer has
encouraged. The topics that
they cover range from how to
program the 64 and what it can
do, to writing adventure games
for it and doing mathematics
with it.

The Commodore 64 is the
cheapest of the currently avail-
able computers, with 64K of
memory and it alse has a
reasonably priced disc drive.
Since it can support a wide
rarige of business and other
substantial applications, there
is a good deal of serious soft-
ware being written for it, as well
as all the games. For these, and
other, reasons the computer is
selling in large quantities. The
imminent availability of the
executive, and portable, ver-

sion adds to the generdl
appeal.
Given that the 64 is a power-

ful and popular computer, it
might be expected to have a
decent manual, except that as
soon as we recall thatitis called
the Commodore 64, this
expectation immediately shriv-
els. But, in a sense, Com-
modore is a valuable asset to
the publishers and authors of
computer books, because,
more than most computer
manufacturers, every one of
their computers sets off a new
round of ‘'manual replacement
publishing

The 64 needs these sub-
stitutes for the manuals more
than its predecessor, the PET,
did. Athough it is burdened
withthe PET'sBASIC, theb4 isa
much more powerful machine
altogether. All those people
dying to get at the sound and
graphics chips to make themdo
their stuff not only have to find
the addresses of the memory
locations concerned but also
have to discover exactly what it
is that each location controls.
The manual seems to think that
this should be a big secret, but
the books are disposed to
reveal all.

It has to be said that none of
the books examined here does
for the 64 what The PET
Revealed or Donahue and
Enger's PET Personal Com-
puter Guide did for the PET.
Since the 64 is altogether more
sophisticated than the PET, this
is not surprising but, atthe same
time, it means that the need forit
is more urgent. There are so
many things of which the 64 is

Garry Marshall

BOOK PAGE

Commodore won't write any decent literature about their
machines, which makes it open season for everyone else. Here's a
selection of the books on offer concerning the Commodore 64.

User’s Handbook

1ST EDITION

i wEBEN
5V STERS
IHCORPORATED

capable that the unsuspect
owner of one may not recli
Quite unknowingly, the
tions to all his rooler s may
within the computer's range.

To illustrate this, Th» co
puter has a genuine 64K o
RAM, with all the PO
shadowed by RAM, wh
ready to be b!’O\.l\_jh: into act
wh a ROM is switched out.

Also, *“e k%}'bo#ﬁ is ‘soft,

v be

Il"

M~

hCIt you can design an j
your own letter font shoulc
be so !

graphics
sociate with every
you can type out '31:%
the great e;t Cf e
pamarap
facilitie

lease *m:'“ have to be d

at home for th' last couple of
months, and this has enablec
me tc test the bom(s against M.-
=, and I can report that
the programs that have
n the books actually
ldn’t want to give
nthatlhave typed
v program in every book,
h LMH But, more important
1an this, [ have found that you
e to grips quite quickly
graphics and sound
7 information
don ‘tthink thaty you
like Simons'
although it is
considerable

essary

intheB64's cwn BASIC forgener-
ating graphics, sprites and
soundsare justmasses of PEEKs
and POKEs, but there are cer
tain patterns to the numbers
thatyou have toremember. The
bad news is that in obtaining
this information, [ found a bit in
one book and a bit in another,
but very rarely a complete pre-
sentation and explanation in
.

As to the books themselves
Commodore 64 User s
Handbook from Weber Sys-
tems Inc is the nearest to what a
manual should be, and th
least pretentious — it makesn
bones at all about being writte
as a manual. [t is a bit dry anc
dull, but then any manual
would be, wouldn't it? It is o
good source of reference, but is
inclined to stop short just as you
get to the stage of delving
deeply into something. When
dealing with sound generation,
for example, it resorts to pre-
senting progrums (full  of
POKEs, of course), but the sig-
nificance of some of the loca-
tions being POKEd is not
explained. This can be very
frustrating, since my ears can-
not distinguish between the
sounds of triangular and ramp
waveforms when they have
been filtered so as to pass only
certain frequency components
from the original signal. But the
only way to deduce what is
going onin the program is to lis-
ten to the sounds it produces.
However, this book gives a
good treatment of “vervthmg
the computer can do up to and
including the foothills of its more
sophisticated features.

The Sensible 64 — Pro-
gramming With The Com-
modore 64 by David High-
more and Liz Page is full of valu-
able information, program seg-
ments and, indeed, programs.
As a book it is a very amateur
affair. The authors do not seem
to know that one paragraph
should lead into the next, that
chapters should have chapter
headings, and that a book

0]

1= 0

e
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REVIEW : Books on the CBM64

TRy e

vho know how to
program their 64 and have a
goodideaotits capabilit
other three books we are
1ing may help to provide
ideas. Explor-
mg Adventures On The
Ccmmodore 64 by Peter Ger-

books, butify
r studenf's report on a one boock for fh 1 li(e
U"J 10t abockin its pre- “ommend this as the one.
Commodore 64 — Get-
ting The Most From It by Tim
Onoskoreally i
Itis well :if

f{l]c’ as rea

t a useful con xp,—w ent to other

exam

/ ::!'; ls'a AT covers much

lef_l\_..f'“‘; CIsS ‘[hr:" PIEs game and

¥ " 1.1 1 ) -
wo  books, although program for it =
v -

ot giving a owing the 1the book =
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REVIEW : Books on the CBM64

has chapters on top
trigonometry, 1 umber
and matrices.

would be an instructive, and
also enjoyable, way to leam
how to design and write long
programs of any kind.

The bookis not a collection of
cdw—r ture game | s, foritis
much more \aluab than tha
could be. It containsroutines!:
particular purposes that can be
put together to make programs.
Italso presents the ideasfor put-
ting them together. The routines
incorporate programming tec
niques drawn from ma
cation areas which can,
larly, be borrowed
other purpos
not just fo
enthusiasts.

Mathematics On The

COMPUTER ROBOTICS
TRAINING

FULL TIME COLLEGE COURSE

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

15 MONTHS
B TEC Certificate in Computing Technology

nan
aptured y 1
t ould be the place to follow
up that interest.
Finally, Sixty Programs Subjects:  Foundation Electronics, Digital
For The Commodore 64 from Technigues, Microelectronics, Microprocessors,
Par/PCN computer library is Microcomputer Based Systems, Industrial

{ane collection ot ; .
mundane collection of program Robotics, Machine Code & High Level Pro-
listings, mai gramming

amiiar
anc
Shortened courses can be arranged for applicants
with previous knowledge.

9 MONTHS
B TEC Higher Certificate in Computing Technology

niowski is just what its title sug-

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 -

ROBERT ERSKy
e o

- compatible cassette recorder £37
(£38) £44. Commodore cassette
recorder £43 (£44) £50. Centronics
printer interfaces for Vic 20 and
Commodore 64 £45 (£44) £50. 1541
Disc drive £233 (£209) £234. 1525
Printer £235 (£220) £245. 1526 Printer
£350 (£330) £360

ACORN COMPUTERS

ORIC AND SINCLAIR COMPUTERS

Electron £203 (£209) £229. BBC Model

This month's books we
Commodore 64 User's Handbook by WSl staff,
tems Inc, 307 pages, $14.95

The Sensible 64 — Programming The Commodore 64 by
David Highmore and Liz Page, Micro Books, 117 pages,
EBI05

Commodore 64 — Getting The Most From It by Tim Ornos-
ko, Prentice-Hal! Intemational, 303 pages, £7.95
Exploring Adventures On The Commodore 64 by Pe
Gerrard, Duckworth, 242 pages, £6.95

Mathematics On The Commodore 64 by Czes Kosniowski,
Sunshine Books, 155 pages, £5.95

Sixty Programs For The Commodore 64 by R. Erski
H. Walwyn, Pan/PCN computer library, 380 pages, £5.99

Oric 1 computer 48K £143 (£141) £151
Oric colour printer £134 (£123) £140
New Sinclair QL Computer £495 (£455)
£475. Sinclair Spectrum 48K £131
(£131) £143. Spectrum 16K £101 (£105)
£117. Microdrive £70 (£65) £75. RS232
interface £70 (£65) £75. Blank
microdrive cartridges £8 (£8) £9 32K
memory upgrade kit for 16K Spectrum
(issue 2 and 3 only) £31 (£28) £30
Fuller Master Unit for the Spectrum
including speech unit, sound synthe-
sizer, amplifier and joystick port £56
(£56) £62. Fuller full sized FDS
keyboard for the Spectrum with peoper
space bar £52 (£52) £62. Spectrum
printer interfaces with cables:-
Centronics £57 (£53) £58, RS232 £35
(£33) £38. ZX printer £41 (£40) £50. 5
printer rolls £13 (£16) £21. ZX81
computer £45 (£44) £54). ZX81 16K
ram packs £28 (£25) £30

COMMODORE COMPUTERS

Commodore 64 £204 (£184) £204. Vic
20 £104 (£97) £117. Convertor to allow
most ordinary mono cassette record-
ers to be used with the Vic 20 and
Commodore 64 £10.95 (£11) £13
Bargain package:- cassette convertor

B £404 (378) £408. 14" Colour monitor
£228 (£299) £319. Kenda double
density 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

Brother HR5 £185 (£171) £190 Epson
RX80 £306 (£271) £302 Epson
RXBOF/T £346 (£316) £346. Shinwa CTI
CP80 £225 (£218) £248. Epson FX80
£440 (£408) £438. Epson MX100/3 £494
(£465) £495. Oki Microline 80 £213
(£197) £238. Oki Microline 84 £831. The
Ultra 21 combined daisy wheel and
electric typewriter £438 (£415) £445
Combined matrix printer and electric
typerwriter:- Brother EP22 £173 (£166)
£186. Brother EP44 £258 (£235) £260
Juki 6100 proportional daisy wheel
printer £423 (£404) £434. MCP40
colour printer £134 (£123) £140. Start
STX80 thermal printer £158 (£143)
£163. Interfaces to run the above
printers from Vic and the Commodore
64 £45 (£44) £50. We can supply
interfaces to run the above printers
from Sharp computers £58 (£52) £55

SWANLEY ELECTRONICS

Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England.
TEL: Swanley (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.
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NO WAITING

P T et S ST b At B e e Ay "“——W“‘T*_—“‘%m“w%\

Mon-Fri
-am $5-30pm

Keep your micro mdtoring
with a printer buffer

When you've invested some serious money ina  value, bit for bit, than any other comparable buffer
micro system, why keep your system waiting while  on the market.

you print out your hard copy? We've made it simpler to get your hands on our

If you think about it, you must spend 1-2 hours ~ buffer too —and our dealer network is still growing.
every working day just waiting around — unless Simply contact any of our dealers listed, or phone
vou invest in a prjnter buffer from Interface us dll”t’Ct. for your nearest suppller, and start saving
Svstems. system time (and money) today.

Whatever micro you're using, our compact

-
buffers simply plug into your system. So you can : lnterface —l

dump pages of text straight into the buffer, leaving

our system free to carry on working for you — >
A - i L stems -
within seconds. :

Every Interface System printer buffer comes Interface House, 17 Eversley Road, Bexhill-on-Sea,
with a full 90 day warranty. Yet they're still better Sussex TNAO 1HA. Tel: 0424 725 683

Suitable for: Commodore - IBM - Digital Equipment Corp - Apple - Epson - Ricoh
Diablo - Anadex - ACT Sirius - TeleVideo - Torch - Superbrain - N.E.C. - Sharp
Corona - Morrow Designs - Osborne - Sage - Olivetti - Triumph Adler - Tandy and many more.



Martin Edwardes

If connecting a Centronics printer to your Atari computer has been gibbon
you problems, the Apeface provides a simple solution with no monkeying

around.

OING APE-~-FACE
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ne major problem with who are upgrading

the Atari, an otherwise | !

excellent machine,
the lack of standard ports t
add extra peripherals on t
the system. The only thing Atar, o standard 1t
has is the peculiar plughole a parallel interface printer, and
the side through which all the no way of allowing them to
information passes for all the I
peripherals. Ther a
joystick ports, but using
with any device more

n

a result many o

= O O
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2 are

plex than a light pen becomes

Many Ataris in this country
have been bought by people
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REVIEW : Atari Centronics interface

define a character follow one
after the other) while the input
signal to the Centro
parallel Ih" eight
lown e

nics 1s

bits go

wires

y conversion
and le you free to worry
about what you are printing

rather than ho
ing it. The device is a 'hard’
device, so there is no addi-
tional software to load, and
no extra memory is used up.

APES’'N EPSON

you are print-

Epson FX80
jood represent

standard  printer,
no serious probler

W use. One noticeable
ol i‘v'OIﬂC!Cflf that it hC1~ over
Atari's own 822 pr i
1se characters:

ana we

U

nverse text looks just like
ordinary text, on the FX80 it
omes out as italiesl Of

ourse, the special characters

the Atari Lhcracter set are
.Qt printable, but this is true

r any computer attached to
1 industry-standard printer.
The problem we

=d with thc Apeface
t that it is an ‘en 'i of
The Atari system
each device L)x—mq
:vu:—\,,hu‘::ed to the com-
puter. Any signals output by
computer are device
ded, so they pass from one
to another until they

find the device
coded for. This
e device in
chain, other than

puter at one
other device at the other er
must have two connec
for the - in pm s

ot h‘—‘ You also hme to press
1961 FL:‘b(': S0 H.uf an hTG‘
can recognise the new n
figuration. It is a small pro-

t

blem, and does not occur with
new 1010 tape deck
>h has two ports.

CONCLUSIONS

The Apeface e
ple \l.‘lu “\T"J[.‘“ t"C-i’\lﬁCnf]
to the problem of attaching
your non-standard Atari
standard printer. For
who already has a print
wants a \}vpu '.rxLI‘.,
anyocne whe wants
on-Atari printer l*' t i
of interf
recommend this device.
The Apeface Atari
interface costs £105 inc
VAT and postage and p«
i f Nestwood Di

=

ng Iirom

6/118 Te
Street, Ways
ningham, blw FEY

Bottom left: The Atari Peripheral Expander Interface (Apeface —
geddit?) is simple to use. It comes with a cable at each end, one for
the computer and one for the Centronics printer. And that's all!

Bottom right: Inside the Apeface construction is neat and compact.
The large chip on the left is actually a microprocessor, one of the
Z8 range from Zilog, which explains why no additional software
needs to be loaded into your computer. Effectively you're buying a
second small computer dedicated to just one job.

Eo a0 & 4
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THROUGH THE DIGITAL

SUPERKIT II

DIGITAL COMPUTER LOGIC (DCL) £7.00
DIGITAL COMPUTER DESIGN (DCD) £9.50
MICROPROCESSORS AND MICROELECTRONICS (MIC) £6.50

® 0 0 0 0 0 0 OO0 O e PP BEE SN e

9 0 0 00 0 000 0 B0 0 00 BB OSSO eE OO O PE O PR R BB OO

FIND YOUR WAY
ELECTRONICS MAZE

® © 0 0 0 8 0 0 0 80 S OO PSP S SO 8BS0 S e e e

® e 2 00 0000

First there was

SUPERKIT

and now ...

FuEis

This practical self-instruction kit has been developed to exterd the
original beginners’' SUPERKIT. SUPERKIT Il includes an instruction
manual and many more components, enabling you to design and use
adders, subtractors, counters (ripple, up/down, synchronous, decade
and Gray code), registers, pattern recognisers and 7-segment displays.
You need the board and components from SUPERKIT to enable you to
build the circuits in SUPERKIT Il. Together the two kits provide an
excellent introduction to digital electronics — what really goes on
inside a computer.

SUPERKIT (SUP} £22.00 SUPERKIT Il (SUP I1) £16.00
Special price £365.00 for both (SUP + II) (inc. VAT and p & p)
The SUPERKIT series is backed by our theory courses, DIGITAL
COMPUTER LOGIC (beginners’ course), which covers the design of
logical circuits, and DIGITALCOMPUTER DESIGN (more advanced),
which covers the design of digital computers. MICROPROCESSORS
AND MICROELECTRONICS teaches you what a microprocessor is
and what it can do.

Please send for full information on these and our other courses.
GUARANTEE If you are not completely satisfied. return the item to us within 28 days for a full
refund. All prices include worldwide surface postage (ask for prepayment invoice for airmail).
Allow 28 days for delivery in UK. Overseas payment by international credit card or by bank draft
drawn on a London bank.

CAMBRIDGE LEARNING LTD, Unit 58 Rivermill Site,
FREEPOST, St lves, Cambs PE17 4BR, England.
Tel: 0480-67446

VAT No 313026022 Tlansrash No 2799159 Reg Nu 1325752
L] L]
Please send me (mmal Ietters used)

® o 8 00 0060 00 0"

® & & & 0 0 s 00

-

________ Sup @ £22.00 e e DC IS GH BT 00
________ SUPII @ £16.00 e . DED @ EO.50)
________ SUP + Il @ £35.00 vraeense MIE @ FPE 5O
I enclose a cheque/PO payable to Cambridge Learning Ltdfor€ , ., ., . ...
Pleasecharge my ............ ... i, credit card,
Oz e PN e R e Expirydate .................

Telephone orders from credit card holders accepted on
0480 67446 (24 hrs)

........................ 0 A TIAE e PR

® ® 5 0 8 9 0 8 00 % S0 08 S0 0088 s s e

CAMBRIDGE :
LEARNING . .
e e e molL
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For home or bus ness the
M compatible /=

Advance

For the home user start with Model A
with its massive 144K RAM, 64K ROM and
outstanding typewriter style keyboard that
fits within the base unit for portability and storage.

Note the large return key and position of the numeric keyboard. Fast retrieval from
storage and fast action on games is achieved by the use of the Intel 8086 16 bit
micro-processor running at 4.77 MHz.

The Advance 86A runs IBM PC software.

Specification

CPU Type

RAM

ROM

ROM Contents
Languages Included
Type of Keyboard
Keyboard Facilities
Character Set
Method of Display
Display Facilities
Text

Graphics Resolution
Colours Available
Graphics Facilities
Cassette Recorder
Interfaces Included
Sound

Operating System
Printers

Comments

16-bit 8086 running at 4.77 MHz.

128K or 256K with parity plus 16K video

B4K.

Diagnostics, Basic, Cassette 0/S

Basic

Full 84 keys tactile

10 programmable keys

256in ROM

TV, RGB, Comp/Sync colour or monochrome monitor
Full screen handling, 4 screen paged

80 x 250r40 x 25

320 x 200 or 640 x 200

16

Scroll, reverse image

Audio

Cassette port, light pen, joystick, Centronics
Built-in speaker

Built-in ROM

Any using Centronics parallel interface

Hardware and software compatible with IBM PC User-upgradeable
to Model B Provision for 8087 Arithmetic Processor

The business user can upgrade to Model B by adding
the Advance Expansion box containing 2 x 5.25" disc
drives providing 720K storage at £852.80."

The Advance 86 Model B offers the business
micro-computer buyer an IBM compatible disk- based
system with twin drives, with Word Star, Mailmerge
and Calcstar software (MS/DOS) for only £1200 plus
VAT & Delivery.

*Ex VAT.

Advance 86 Models A & B are designed and marketed
by Advance Technology UK Ltd

Dealers are now being appointed.

Advance Technology UK Ltd.
8A Hornsey Street, London N7 8HB

01-609 0061

IN THE MEANTIME . . .

---------------------------—-
To Advance Technology UK Ltd., 8A Hornsey Street, London N7 8HB

o Please send Model 86A, Micro-Computer & Keyboard | enclose £404.99 including VAT & Delivery.
o Please send Model 868 which includes Model 86A plus Expansion Box & Software.

o | enclose £1200 plus £180 VAT plus £10 Delivery

Name
Address

____Address

Cheque/Barclaycard/AccessNo. .
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SOFTWARE : Text Compactor

hen a large amount
of text is stored in a
microcomputer it is

generally the case that the user
is left wishing for more memory
within his machine, and «
speedy means of stering and
retrieving that information. The
popular and affordable micros
are not particularly suited to
text orientated applications —
their bit-mapped screens are
ideal for graphics and game
playing, but together with their
large monitor ROMs, they take
a generous slice from the 64K
memory map, leaving less for
the user. Add to this the fact that
cheap disc storage systems are
not quite with us (notwithstand-
ing the efforts of Sir Clive), end
the case for compacting text as
tightly as possible into RAM
pecomes increasingly attrac-
tive, and worth the overhead of
the encoding and decoding
software.

The micro is extremely effi-
cient when handling large
xmounts of text, and in the busi-
1ess world this is perhaps the
nostcommon application of all
not to mention many Adven-
wure games); but the data really
needs to be in internal RAM,
and it is here that the user of a
mall, cassette-based system
uns into  problems. To be
:pecific, how do you get a lib-
rary catalogue of 2000 titles into
+48K Spectrum? The key to the
oroblem of compaction lies in
‘ne nature of the ASCII code
self.

THE ASCII CODE

“ne ASCII code occupies a
sngle byte of memory, and
z.lows for 256 characters to be
represented. [tis the coding sys-
‘=m used by most micros today,
and although it professes a set
standard (American Standard

ode for Information Inter-
-hange) this only applies to 96
-naracters, These are the letters
o the alphabet, the numerals,
ocunctuation symbols, and afew
=xtras such as dollar and per

entage — in short, the charac-
=rs and symbols required for
=xtual work.

BIT
MANIPULATION

_ne solution to packing text
nore densely is to reduce the
-naracter set used to 64. Since
-4 differentsymbolscanbe rep-
=sented by six bits in binary,
nenitfollows that three bytes of
:emory can be made to hold
sur symbols (see Fig. 1). This
vill compact any data base

|
111111122 22223337 | 33444444 |
L e e e e R |

Fig. 1 Storing four characters
in three bytes.

down to 75% of its original size,
but it causes a few problems,
not so much in the unscram-
bling of the bits from the bytes,
but in deciding how many
screen and printer control
codes will need to be altered.
Their normal codes range from
0 to 31, but their new values
must lie somewhere in the six-
bit range from 32 to 127 and
when that new value is adop-
ted, an existing symbol will
have to be sacrificed.

Greater compaction is poss-
ible using this bit-shuffling sys-
tem. A five-bit ASCIl code
would consist of 32 symbols,
allowing just the upper case
alphabet and a few punctua-
tion symbols and control codes.
However, although eight sym-
bols would pack into five bytes,
representing compaction to
62.5% ot the original, the restric-
ted size of the character set is
likely to be unacceptable.
Other compaction methods
might produce better results.

TABLES AND

TOKENS
Leaving the standard ASCII set
severely alone, there are still

128 symbols available with
codes from 128 to 255. These
are not used by some com-
puters, while in others they
cause a whole range of exotic
graphic symbols to be dis-
played on the screen. When a
high-level language is being
used, codes in this range are
made to represent complete
werds. Thus in Sinclair BASIC
the single byte FO hex stands in
for the word RANDOMIZE, and
that's compaction to 11% of the
criginall The complete word is
known as the reserved word
and the byte representing it is
known as the token A dic-
tionary of all the reserved words
used is contained in a lock-up

18

Richard Sargent

TEXT
COMPACTOR

How do you get a quarter of a megabyte into a pint pot?
Here are encoding and decoding machine-code routines
which should prove suitable for any Z80-based micro.

Z
R
A R H T Y B X e H E A G S

P

e E"E D B S8 :%8 v 11
ONE ouTt FAT IGHT STaR
WAR AND ASS THE OoF
SHO TER ING BAR com
INS KEN MAD ATE EAR
DRA DRI NOW DAY D06
FOR ARY FAR BEA BEL
BLE MIS TAN TA 18
AS AR Ck DA AN
OR BU NO FO 8T
ER AL IN 1T LE
CH ER ON ES BO
WH TR BL EX vI
SH SFP FR ED EN
TO T1 1Y

Fig. 2 Useful short strings for any dictionary.

table and this is used in the
encoding and decoding pro-
cess.

BUILDING THE
DICTIONARY

In the case of the text com-
paction program it is necessary
toconstruct yourown dictionary
and thisis done bytwo tried and
trusted methods — common
sense and tricl and error
Frequently-occurringwords are
sought out, with priority givento
the longer words, since their
reduction to tokens will help
achieve a good overall com-
paction. Short groupings of let-
ters are also considered — they
are worth encodingifthey occur
frequently. Figure 2 shows some
of the short strings that [ found
useful. The choice of the longer
words will rather depend on the
application of the program: if a
file of computer magazine arti-
cles is being compiled, then
words like microprocessor,
program and joystick will cer-
tainly go into the dictionary.

It is essential to encode the
long reserved words first. For
example, if all occumrences of
the string micro are encoded
first, the word microprocessor

“OMPUTING TODAY MAY 1984
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7DOO ORG 7DOCH
LOAD 7DO0OH 7DBO 22C17D LD (COUNT) ,HL jused by test routine
7DBO 1=
FSYM EQU "™ 7DBZ 188D JR A3 ;Now search for next occurance
SYML EQU SFH 7DB3 ;of the same string
[E] EQU BOH 7DB3
ST_TOE EQU 7EBH 7DBS FOSTAB BEE
7DB7 FOSFIL DS 2
sa%w ENCODE #¥+ 7DE9 ENDF IL DS 2
7DEB LEN DS 1
:Before ENCODE 1s CAlLlLed location FILE must 7DBC 00O ka DB O :R4 must follow LEN
:be loaded with the address of the first 7DBD TOF Ds 1 s
icharacter of the non-compacted fi1le NCF 7DBE 0O RS DB O ;RS must follow TOK
7DBF FILE DS 2
:The NCF must be terminated with a unigue 7DCL QOO0 COUNT DW O
isymbol FSYM and the address of the location
safter FSYM must be loaded i1nto ENDFIL S e et EEE P
OO7HB ;Location COUNT must be loaded with zero s#%x DECODE #*#%
007 ;This short routine examines a
007 iUpon exit from the ENCODE routine the address ibyte picked from the file, and
0078 sheld 1n ENDFIL is valid not only as the end ;if it is a token, it 1s expanded
Ou7E ;of the Compacted File but also as the start ;inta 1ts true form and sent to
O07B saddress of RAM released for further use sthe screen and/or the printer
0078
7D00 FDES ENCODE FUSH 1Y DECODE F’Eg: :F
7D0O2 DDES FUSH 1IX F L
7D04 ES FUSH HL PUSH BC
7D05 DS PUSH DE FEFF CP OFFH 3
7D0& CS PUSH BC 2808 JR Z DEC1 ;First the testing
7D07 F5 FUSH AF FE7B CF ST_TOK ump forward to ORD
7008 Z1FC7D LD HL,TAB! :Initialise position 3820 JR C ORD ;if not a token
7DOB 22BS7D LD (FOSTAB) ,HL 31n reserved word table FEFF CP OFFH ]
7DOE 3E7A LD A,ST_TOK-1 ;Initialise token o1cC JR NC ORD H
7D10 32BD7D LD (TOK),A scounter 21FC7D  DEC1 LD HL,TABL iPoint to reserved words
7D10 SuUB ST_TOK :Reduce token to range 0-127
7D10 :Next caollect reserved word 2808 JR I DEC3 ;and use the value to count
7D13 EDSEBS7D LO LD DE, (POSTAB) ;Start of main loop LD B,A sinto the reserved word table
7D17 211A7E LD HL,SCRATCH ;A reserved word will CB7E DECZ2 BIT 7, (HL) H
7DLA ED4RBD7D LD BC, (TOK) ibe taken from TAB1 and INC HL sStep along and continue
7D1E 1A (& LD A, (DE) sput into SCRATCH memory FB JR 7 DECZ 3i4 BIT 7 low Even if high
7D1F FEAA CP FSYM+G iUnless all reserved words 1OF9 DJNZ DEC2 jcontinue until counted down
7D21 2842 JR 7 EXIT ;considered : If so exit i DECE ;?Tﬂ;‘zl-) H
7D23 77 LD (HL),A ; 7 | 5
7D24 CBBE RES 7, (HL) p 7DEA 2006 JR Nz DEC4 314 BIT 7 low
7D26 13 INC Dé 3 7DE& CDFS7D CALL OUTEBYTE sput the byte out
7027 23 INC HL i 7DE9 23 INC HL ;and go around again, but
7028 04 INC B s 7DEA 18FS JR DECZ swhen EBIT 7 high come to
7D29 CB7F BIT 7,A :When BIT 7 high, reserved 7DEC CBBF DEC4 RES 7,A ;DEC4, reset BIT 7
7D2B 28F1 JR I L1 sword is in SCRATCH and 1s 7DEE CDFS7D ORD CALL OUTBYTE ;and put the byte out
7D2D 345F LD (HL),SYM2 ;terminated with SYMZ 7DF1 C1 POF BC
7D2F EDS3BS7D LD (POSTAB),DE ;Progess through reserved /DF2 E1 POP HL
7D33 OC INC C ;word table is marked, the token 7DF3 F1 FOF AF
7D34 79 LD A,C ;counter 1s updated and saved 7DF4 €9 RET
7D35 32BD7D LD (TOK),A iin TOK 7DF 4 )
7D38 78 LD A,B has counted the length of the 7DFS F7 OUTBYTE RST 30OH ;Put here CALLs to
7D39 3I2BB7D LD (LEN),A eserved word & saved it 1n LEN 7DF& 0000 DB 0,0 ;a monitor routine to screen
7D3C 2ABF7D LD HL,(FILE) ;HL points to start-of-file 7DF8 000000 DB 0,0,0 sthe output and/or
7D3IF 22B77D LD (POSFIL) ,HL ;and the value is passed 7DFB C% RET ;print the output
7D3F sto POSFIL 7DFB
7D3F 7DFEB : SAMPLE DICTIONARY
7D3F ;Now search file for reserved word 7DFB
7D42 DD2AB77D A3 LD IX,(POSFIL) 3IX is a marker 7DFC TAB1 EQU %
7Da& DDES A4 PUSH IX shut 7DFC 6D6P6372
7Dag D1 POP DE sDE is used as fi1le pointer 7D00 &F70726F
7D4% 1A LD A, (DE) holds a file character 7D04 63657373
7D4A FEZA CP FSvr sand if it’'s the endfile 7DOB &FF2 DB "microprocesso","r"+6
7D4C 18CS JR LO scharacter an exit 1s made JEOA 62797465
7D4E 211A7E  AS LD HL,SCRATCH 3Else the character 7EOE A0 DB "byte"," "+G
7DS1 BE CP (HL) 115 compared with a character TEOF 626974A0 DE "bit"
7D52 2804 JR 2 A7 ;from the reserved word 7E13 746B465AQ DE “the",
7D54 DD23 AL INC IX :I1f "no match" increment IX marker 7E17 74EB DB "t",
7D56 18EE JR A4 sand continue trying 7E19 AA DB FSYM+G
7D58 7E A7 LD A, (HL) jAt this point a test is made 7E19
7D59 FESF CP SYM2 ;for the end of the reserved word FE1A FIN1 EQU ¥ ;SCRATCH needs to be as long as
7DSB 2811 JR Z AB sand 1¥ so jump forward 7E1A SCRATCH DS &5 :the longest reserved word
7D5D 1A LD A, (DE) ;Else continue 7ESH FIN2 EQU + iplus one byte
7DSE BE CP (HL) itesting
ol o INC istapinr soancdlans Listing 1. The text compaction routines. Note that OUTBYTE in
7D60 13 INC DE :but if "no match® a jump is q i
7D61 20F1 JR NZ A6 imade to A&, 1f successful the DECODE section needs to be tailored for your own
;g:; '1:??3 . ggpﬂz; sthen a jump is made to A7 operah.ng system
7D66 Ci POP BC
7D67 D1 FOP DE
R it will not be found, since partofit ~ poor speed performance of
Zoex RUEL A O has been changedtoatoken. It BASIC encoders and decoders
a ] 3 ’ . ;
706D 3The exchange is now made is also well worth allowing trail- is often an unimportant matter.
7D6D ithe reserved word being ] .
706D ireplaced by the token ing spaces to be part of the In machine code things move
7DLE EB A8 EX DE,HL :DE points to the end of the i 1 i
7D&F 22B77D LD (POSFIL) ,HL ireserved word in the file reserved word. You should along at a much faster pace.
- g i ” s ’ ] 5
oL e i therefore encode“the “before  Encoding time is measured in
0 7 ; ‘. ”
A S Lofa,l ITeartor Siiale cHRgActer encoding “the”. | found that  seconds even though the CPU
- ¥ . . e 1
7075 2834 IR Z L3 iJump past LDIR sequence with a good mix of long and is doing perhaps several thou-
7D75 iLDIR sequence
7077 €5 FOSH HL :Save the LDIR source short reserved words (and parts ~ sand separate block moves of
7D78 EDSBEE7D LD DE, (LEN) ;Recover length af string ] ! ; :
707C B7 OR A ; of words), compaction downto ~ memory, and decoding time
707 2 SEC HL,DE sand + co : : : .
e s L ey ek e s D 55% of the original is possible  appears to be instantaneocus.
7DBO DDE1 POP 1X s;and store it in IX it ] Sl o T i I nted as
L el AR il S wnhjongigxtuolflles, and thisis The progrom is presented c
e o il Fancioere after allowing for the fact that  aZ80 source listing, and is suit-
jin g :
/DB6 TABY 7D LD HL, (ENDFIL) ;Get end-of-file the reserved word table itself is able for any microcomputer
7089 D1 FOF DE :Get start-of-file (source) and so Y4 o .
7DBA EDSZ SBC HL,DE icalculate length to be moved nkely to be 500 bytes long. with a Z80 CPU. There are just
7D8C €S PUSH EC ;Save Token ]
7DD 44 LD B.H :Now use BC to hold T the two routines, ENCODE and
7D8BE 4D LD C,L ;length for the LDIR HOW HE
7DBF EB EX DE,HL :Source now in HL for the LDIR DECODEi g_nd these together
= sepealiihs LG L PROGRAM WORKS are about 256 bytes long. The
7092 D1 FOP DE 1into DE so now ready to
7D93 EDEO LDIR iclose up the file with LDIR Many text encoders and reserved word table should be
7boa 13 Ine D s i decoders h b itten in constructed by the user. It can
7096 13 INC DE sForm new e-o—f ecoders have peen wrillen 1 .
7D97 EDS3IB?7D LD (ENDFIL),DE j;and save it
7D9B TAR77D LD HL,(FOSFIL) ;Recover incorrect pointer BASIC but they Cre I’lCItl.lI’CIHY be das lOl’lg or as ShO['t ds you
7D9! EDS 7 H 1 t . ¢ 3 :
e B CoSis RIS TR e e rather slow, Typically, the pro-  wish provided each word in the
el e i e s cess of encoding is achieved  dictionary has bit 7 of its last
3322 E?EE :;EHHILX :E:tat:rl_get ::d;ess when text is typed n CII’ld ChC(IGCTeI’ set, Gnd that the list Of
/ 4 ERY 80 a u _ = o .
7DAE 71 Lz LD HL),C iTaken can be placed decoding is done at print time. words is terminated with a
7DAH 5o ! y Sl i
7DAC 2AC17D LD HL,(COUNT) :Update the count of Since typing and printing are unique character (such as an
7DAF 23 INC HL :exchanges made This value . -
2 themselves slow processes, the asterisk) also with bit 7 set
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SOFTWARE : Text Compactor
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e
7027 R e e T R Y
7027 s NUMBER ENCODING AND
€ = compacted text 7027 ; DECODING ROUTINES
n = non-compacted text 7027 R R T e T
x = free RAM 7027
7ESB ORG 7ESBH
FSYM
LoMem | e o 4 HiMem ;E:g HERTEEH
cceccccS8STRINGnNnNNNN ##x X x %% 7ESB 3 ENCODE
t T 1
X Iy EOF ;Egg e
(POSFIL) (ENDF IL) ;Egg iUpon entry HL should point
sto the first (ASCII) character
7ESB ;of the decimal number
i 5 7 N 7ESB ] i
Fig. 3 State—oi—pllcry in the memory just before the block-move in 7ESB ;Imefﬁ;::] HTE:”E'JZZ”QS e
the encode routine. e srange O-2cH
7ESB jUpon exit DE = BC = binary
;ESB ;Yalue The carry is set
There is a counter within the DECODE = e Daline b yte oheer e
program and it counts the num- The decode routine is very sim- 7e35 i s
berof occurrences of areserved ple, and very fast. Assuming sl penel WL | P
word within a piece of text and that a routine already exists to Ul Ll sl
displays or prints out the results. extractabyte from the mainfile, ECEIREDS cP 10
: & g ; 07 JR € D
It is useful if you need to deter- this little subroutine examines 7E46 D611 SUB 114
: X i E&8 D8 RE
mine wh.ether to use, for exam- the byte (it is assumed to be in 7E69 FEOS i
ple, mis or miss in your the A register), and expands it if TEir oo ReT
dictionary. You would use your necessary. The expanded 7EE oF i s
own monitor or a direct com- word is passed through OUT- 78R 2000 LD H,0
4 ADD HL,B
mand from BASIC to examine BYTE and the code at OUT- 7€72 DB ReTC
- e " W 7E73 13
the counter contents (Label: BYTE should be capable of 7E74 1A (D A, (0E)
COUNT). printing the contents of the A 7577 SE00 3R C DHe
register tothe screen and/orthe s o En eit
g 7E7B 3E09 LD ﬂ:?
ENCODE printer. The code is RST 30H for 7E7D 09 DH3 ADD HL,BC
Encode is a subroutine and you a Nascom, RST 10H for the L RETC
may use it more or less as you Spectrum. ZEDOgCLE R N2 DS
: % . 7EBZ 44 DH4 LD B,H
like, providing certain key ZEpzsan LD C,L
B EX DE,HL
values are cormrectly set before- 7EBS 18D7 IR DHL
hand. Part or all of the non- PROBLEMS WITH 7ems
compacted file (NCF) must be NUMBERS Tem et
L g : : 7E85
placed in RAM(NCF-RAM) qnd It is not p0551b1e to tOkem_Se 7E85 ;Upon entering this routine
on each CALL to the encoding numbers and this leaves us with uEs iHL holds the binary value
subroutine the entire portion of a problem if the file we wish to 7e8s jUpon exit the decimal value
. i ) EBS 3
the NCF is reduced to a small, compact contains rather a lot of 7E85 Dakii t Bate: W mGAT wuen
compacted file occupying  them. Stock numbers, tele- Jeas ey i
o0 : 7E8S
perhapsthefirsthalf of whatwas phone numbers, serial numbers 7687 E5 NDECODE  PUSH HL
the NCF-RAM. A pointer indi- — there could be a few thou- TR b8 PUSH DE
cates the new location into sand bytes tied up in this way. A o= FUSH 1X
: ; ; LD DE,RA
which subsequent NCF por- method of dealing with them 7EBF DD21CO7E LD I%.DATA
g P g 7E93 IEZF HD1 LD A,2FH
tions may be loaded and in this immediately comes to mind, 7E95 DDaEQO LD €, (Ix+0)
manner a large NCF may be since we know that in its binary 7e% Coor.  woz ap0 At
i s 7ESD ED4Z SB N
readlr}to memory and compac- form a number will geperally b Sy TR
ted down. The routine is take up less space than it does ZERIge7 fro B en
extremely fast, and will encode in its decimal/ASCIl form. If 7EAS DD23 NG IX
: : g Sy 7EAS DD23 INC IX
a 16K file in about one minute. there are sufficient large num- 7EA7 13 INC DE
q 7EA8 0D DEC C
Inthe source listingDS stands bers (value 1000 and over) in 7EAT 20EB JR NZ HDI1
for Define Space, DB stands for the text, it is probably worth e B s
2R 1 & ) 7EBO 23 HDZ INC HL
Deft_m Byte and DW st.cmds for doing prowdmgth@fe are only’a o oo BT ALl Eptit
Define Word. The origin has few single digit numbers. It's ey AET JoH . stive
been set at 7D00 hex (32000 rather a case of all ornothing: if EES gkt DB 0,0,0 jdigits
= s 3§ & D
decimal) so that it can be a number like 64000 become 7EBA DDE1 B
loaded into most memory compacted into two bytes 758D £t e
maps, but it will be a simple (binary) that represents a good 7EBF G ReT
ert i i i 7EBF
matterto relocate itatadifferent saving onmemory space, butat 7ECO 1027 DATA DW 10000
address. [t canthenbe used by the same time single digit num- T s DW 1000
11: . . % W 100
a controlling program which bers will be expanded into twe 7EC6 0RO DH 10
> 3 7EC8 0100 DW 1
can be either machine code or bytes. Extra software would 7Eca
BASIC. Since this method of need to be written to allow one 7ech RAA 25 1
compaction never interferes and two @igit numbers to skip a5EN e e
with screen and printer control the encoding process. A ot b3
codes, it is easy to experiment There is a further problem Listing2. T e di S ot
with the program and to list, for which would present itself at anm]II;zrs. ROSLDIONLLILOS I0HOIICOCIIgiGCIC SCO g
example, a compacted file decoding time. With binary
without first decoding it Asyou ~ numbers present in the com-  byte could be mistaken for any- the difference between a car-
read through the comments on pacted file natural b_O'-deU’Y thing including printer control riage retum and the number 1 3.
T.:he SOUTC-G .;it;ng l{ 18 WOTtthOk' mCIIkerS WOU]d be Obllterated: codes qnd ‘the tokens them_ The Stdrﬁng po]_nt of Such Soft.
ing at Fig. 3 which shows the the decoding software would  selves. In short, number com- ware will be the basic number
state of various registers and “need to dlstmgulsh betweer} paction of this type can only be encoding and decoding
pointers priorto the block-move fullstop,  camiage  retum attempted within tiles which routines, and these are pro-
which occurs shortly after (2E,0D) and ‘the number 11789 have a tight structure or fields vided as two short subrout-
label A8. (2E0OD) — in fact the binary and where the software can tell ines.
e
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- CcoOmPUTER LNk EA(eY: 3l MICRC(

CONNECTORS IDC IDC SHROUDED HEADERS IDC D CONNECTORS
WITH EJECTING
LOCKING ARMS 3

ID s-v D CONN LUCAS LX

MEMORY 64K RAM expandable to 256K

LANGUAGE Microsoft BASIC

CASSETTE 300 or 1200 baud

DISC Single or twin 5% floppy disc drives

DOS CP/M, 2.2 (supplied) or NAS-DOS

g KEYBOARD QWERTY ¢CURS(§§ WNUMERIC QFUNCT @
4 €215 DISPLAY TV MONITORgASUPPLIED w)

INTERFACE PARA W SERIAL [y BUSY

GRAPHICS BLOCK J USERLY

LINEO RES 392 by 256

COLOUR 8 TEXT 80 by 25

D CONNECTORS

DIL-PLUG (Headers)IDC

BBC JOYSTICK
INTERFACE

FOR USE WITH

ANY
ATARI TYPE
JOYSTICK Notes. The Lucas LX is a ZBOA microcomputer aimed more at
ONLY £11.25 the professional and business user. Hence SMb Winchester

disc interfacing is provided. Popular printers may be used
A R with the RS232 serial interface, and a Centronics interface is
Sl 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. A
wide range of applications software is available via the CP/M
operating system, including Wordstar, Supercalc, and

Light Pen for
SPECTRUM or BBC Calcstar.

enables you to

BBC PRINTER LEAD

7 2 x 23-way (ZXB1) £1.85
Matre £10400 2 x 28-way (Spectrum) £2.10

2 Metres £11.75 20
DRAGON OR ORIC 1 2 x B-way (Vic20/64) £1.20

1 Metre £10.40 Double Sided Plug Boards
2 Metres. £11.75

ZX81 23-way £1.25
__COMPUTER LEADS Spectrum 28-way £1.50
padil SRl  CUSTOM ASSEMBLIES :
ANY COMBINATION OF  JRISAEAIS T LIGHT PEN

IDC & RIBBON CABLE
_ LEADS MADE TO ORDER | nucden miew

A SPEED
_COMPUTER CASSETTES SERRORMANCE

Pin DiN plug £1.85

°in DIN piug ama High Grade C12, 46p. TWO FAST _
Pin DIN piug ama .
J “-"L; 6 C15, 47p QTY PRICE ACTION FIRE (DrOleGE high
IN plug 107 Pin DIN plug £2.25 100 off ONLY 39p EACH BUTTONS. esolution drawings
i on your own TV

5 OMINO Plug105Pin DOMINO [ 5 Fin DOMING Dlug 50 ATARI TYPE
Pl £1.95 | ¢ DIR i P | sovsTick witk
Phono Plug 1o Coaxial TV Aeria :gﬂ SUCTION CAPS

it e  DIN plug ONLY £8.25
PLEASE ADD.15% VA FREE p&p C.W.O.

COMPUTER LINK, Dept CT5, PO Box 1, Ware, Herts.
Telephone: 0902 5285

ORIC SOFTWARE

Dept CT 118 Worcester Rd, Malvern, Worcs, WR14 1SS
SPECIALIST SUPPLIERS OF ORIC SOFTWARE

THE SINGLE SOURCE SUPPLY FOR ALL YOUR ORIC
SOFTWARE PERIPHERALS AND BOOKS

CATALOGUE WITH EVERY PURCHASE OR

SEND £1.00 WHICH WILL BE DEDUCTED
FROM YOUR FIRST ORDER NASCOM 3

screen
ONLY £24.95

SOME OF THE TITLES WE HAVE AVAILABLE :
MEMORY 48K RAM 14K ROM
ARLNEMS  164dc 595 OPERATON. ek 79 LANGUAGE Microsoft BASIC
| / .
e e SR I e
o ' : DISC extra  DOS CP/M or NAS-DOS
Sl OHIBCOFE 481C 1795 KEYBOARD QWERTYQCURSOR ONUMERIC O FUNCTLI
+ HANGMAN 48K 7.50 REVERSE 48K 6.50 O
‘ DISPLAY TVLRY MONITOR FSUPPLIED
CHESS 16K/48K 9.95 SYNTHESISER 48K 7.95 1AL BUS
INTERFACE PARA SER Q’ (g
CUBE CRAZY 48K 7.95 WORD GRAPHICS BLOC USER Y
DALLAS 48K 7.95 PROCESSOR 48K 17.95 LINEDI D’ RES 724 by 256 (tw e
DIGGER 48K 6.95 XENON-1 48K 8.50 Y {two colour )
DINKY KONG 48K 6.95 ZODIAC 392 by 256 (four colours)
FANTASY ADVENTURE 48K 9.95 | COLOUR 8 TEXT 25 by 80
QuesT 48K 6.50 ZORGONS REVENGE 48K  8.50 SOUND e
FLIGHT :
48K 17.95 BOOKS
FRANKLINS THE ORIC PROGRAMMER £6.95
TOMB 48K 9.95 THE ORIC-1 AND HOW TO GET THE
GRAIL 48K 6.95 MOSTFROMIT 5.95 |
HARRIER THE ORIC-I COMPANION 6.95 |
ATTACK 16K/48K - 6.95 AN INTRODUCTION TO |
HOBBIT 48K 14.95 PROGRAMMING THEORIC 1.95 |
INVADERS 16/48K 7.50  Postage: Books 50p for 1 — 25p
JOGGER 48K 6.95 per book thereafter. Cassettes 50p
MORIA 48K 6.95 for 1to 7. FREE IF 8 OR OVER.
ORIC SOFTWARE
118 Worcester Road )
= Malvern Worcs. WR14 155 Bl ==

Tel: Malvern (06845) 63343
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DEALER 612" MICRODEALER
e |

b A fwomg:edkaus:nesgsﬁq‘tuaig?;gal MEMORY 256K 20K ROM
— Stockport — 061- LANGUAGE C d BASIC
DEALER m’com CBM specialist for industrial CASSETTE ﬁomkgidore
S & R BREWSTER LIMITED accounts, management graphics DISC Twin in-built fl dri
86-88 Union Street, Plymouth PL13HG l and planned maintenance. KEYBOARD QmWIEE];{IlT-YCU%pSpSH ?{SJMEHIC ZFUNCT @
Tel: 0752 665011 O :
e 1 Open: 6 days DISPLAY TV ] MONITOR SUPPLIED@

HERTFORDSHIRE INTERFACE PARA SERIAL 1 BUS O
GRAPHICS BLOCK (4 USER O
LINE O RES 80 by 25

él!Er':f sguslin'egs Systems Ltd COLOUR 16 TEXT 80 by 25
Worts. " Tel: 0320 68936 ' | | SOUND Three channels

Specialists C: i q .
DORSET SUDPIYING complats systems fes smad Notes. The Commodore 720 is the top model in the 700 range

businesses 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-

PARKSTONE COMPUTER SYSTEMS
Mair Nascom Dealer & Service Centre

Also Dealers 'g Gemini. Transtec LANCASHIRE and-white monitor screen is integral and features tilt and
_— Hoadeszer s { swivel. The keyboard may be detached. The dual disc drives
B oler DS BN ;6;_0"5‘ COMMODORE BUSINESS are built-in to the main housing and use DMA transfer, in-

Tel: PARKSTONE (0202) 746555 SYSTEMS creasing speed.

Commodore Home Computers
Software and Hardware
01 - 228 1637
2/4 Oxford Road, Manchester
M1 5QA (Opposite BBC)

ZIPPY ELECTRONICS LENDON
West Dorsets Nascom Dealer
Business and Personal Computer MAYFAIR MICROS
Systems, Printers, Software. Tel: for a full ra f Con
Bridport (0308) 56539 equipment a y compe 2
Mail Order Service operated rices 3
Access/Barclaycard accepted & Lo:dgtnthzoc;[;fsUR:;; g:rae?e!,
~
COMPUTER
CABIN

The store with everything for the en-
SUFFOLK thusiast. Official Commodore Dealer
and service and information centre
24 The Parade, Silverdale, Newcastle,
M. D. W. ELECTRONICS

Staffs. Tel: 0782 636911. l
47 Woodbridge Rd. East, Ipswich TYNE & WEAR
IP4 5QN.

Tel: (0473) 78295 KEY COMPUTER SERVICES T ‘ T
Nascom, Nasbus, Gemini. Multi- LIMITED
hoard Siockists Micro Computer solutions to everyday
25 22 business problems COMMODORE 64
Osborne House, 28 Osborne Road,

M eiephone: (0632 815157 | |IMEMORY 64K RAM 26K ROM
Directors: J. Sowerby, V. Shepernson LANGUAGE PET BASIC
CASSETTE 300 baud
WALES DISC extra DOS

KEYBOARD QWERTYWCURSORMNUMERIC (JFUNCT &
| DISPLAY TV & MONITOR SUPPLIED(]

WALES

SIGMA SYSTEMS LTD | |INTERFACE PARA & SERIAL g BUS &
266 North Road, CARDIFF | |GRAPHICS BLOCK ¢ USER
E?'E'“l?: ._ Tel: 621414 LINE O RES 80 by 25
it S I EE || DS | sounp s Umad TEXT 40 by 25
Nascom Gemin jic. C.AD s TR m
) . ajeliigol ' Notes. The Commodore 64 is a 6510 based micro that can also
use Pascal, COMAL, LOGO, FORTH and PILOT. Programs

WEST MIDLANDS

can be loaded from cassette recorder or disc drives, both
extra, or cartridges. The various peripherals include printer,
joysticks and games paddles

MICRO BUSINESS CENTRE LTD
Wolverhampton Computer Centre, 17-
19 Lichtield Street, Wolverhampton,
West Midlands WV1 1EA. Tel: (0902)

29907 or 29021
WARWICKSHIRE Complete range of Commodore pro-
ducts always available

BUSINESS & LEISURE
MICROCOMPUTERS WORCESTERSHIRE
16 The Square, Kenilworth,
Warwickshire CV8 1EB MINSTER
Tel: 0926 512127 MICROCOMPUTERS LTD
We are the largest Lucas Nascom Pegasus Integrated Accounts, Word-
dealer in the UK and carry the greatest pro Word Processing, DMS Manage—
variety of products for this range of ment Information Systems. Contact
computers Mike Page, Sales Manager on 0562

68277, Burgale Lodge, Franche e
Kidderminster. Worcs.
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SHARP

MICRODEALER

SHARP MZ-80A

MEMORY 48K RAM 4K ROM
LANGUAGE Microsoft BASIC
CASSCSETTE 1200 baud ‘;:;fé—:n'ﬁ
DI extra DOS
KEYBOARD OWERTYS CURSOREZ NUMERICE® FUNCTO
DISPLAY 1N [ MONITORR/SUPPLIEDS
INTERFACE PARAN SERIALL] BUSW
GRAPHICS ELECK USEROJ

LINEO RES 80 by 50

COLOUR TEXT 25 by 40
SOUND Single channel

such as D BASIC and FDOS
compiler). A small range of business and eauc
v

able. The supplier is Sharp Electronics (UK Lt

SHARP MZ-80B

MEMORY 64K RAM 2K ROM
LANGUAGE RASIC (on tape)
CASSETTE 1800 baud
5 built-in
DISC extra DOS
KEYBOARD OWERTY® CURSORS NUMERICE FUNCTO
DISPLAY TV MONITORM/'SU EDN
INTERFACE PARAC] SERIALC BU
GRAPHICS BLOCK® USERO
LINER RES 320 by 200
COLOUR TEXT 25 by 80
SOUND 3 chan

p MZ-80B is a Z80A based micro
loaded as soft”
Expansion unit, the MZ-80P5
i = are also available. The

Notes: The Shar
languages can

1+ ROM.

BERKSHIRE

Fully supporl with soflware and
hardware. Sharp 700, Sharp
MZ80A, and MZ80B
11 York Road, Maidenhead,
Berks. Phone for details —
0628 71778

COMPUTER 100
181 Oxford House, Reading,
Berks RG1 7UZ
TEL: 0734 591616

One of the UKs largest stockists

CAMBRIDGESHIRE

MS CONSULTANTS
(CAMBRIDGE) LTD
152 High Street, Huntingdon,
PE18 6TF. Tel: 0480 51721
Specialists in Sharp
Hardware & Software

MIDLANDS

JAXREST LTD
Linton House,
Catherine Street, Aston,
Birmingham.

Tel: 021 328 0543
Sharp Service and Support

NORFOLK

GRASSROOT COMPUTERS
25 Wellington Rd., Dereham.
TEL: 0362 4640

st in sma g

bus puting

SCOTLAND

micro change Itd

5 Annfield Place, Glasgow C31 2XN
Tel: 041 - 554 7623

SHARP ALTOS SUPERBRAIN

LANCASHIRE
Eumita

rs n B
SALES — SERVICE
SOFTWARE

12-14 Avenham St.
Preston (0772) 51686

LINCOLNSHIRE

SHARP CENTRE ;

16 Melville Street, Lincoln.
Tel: Lincoln 32379 i
All Sharp Microcomputers. Specialists
in Industrial Process Control Systems
Customers include British Telecom,
M.O.D CRA & CTA Members

LONDON

SHARPSOFT LTD.

Sharp

Sharpsoft Ltd, Crisallen House,
86-90 Paul Street, London EC2.
Tel: 01 - 729 5588.

MICROS FOR MANAGERS
Pocket Computer Software Specialists
Sharp, PC5000, PC1500. PC1251,
PC1245, PC1211. New Sharp PC5000
in stock. Bubble Memory MSDOS —
marvellous! Decision Makers, Finance
Calculator, Agenda Expense Account
Time Manager, Developer. {pricas from
£9.95 to £999.95). Write/F.Gr
Business Software Catalogues
Gloucester Rd., London SW7 4TH. Tel:
01-370 5125

o

a

1 9G

Tel: (0382) 22314

Full range of Sharp Equipment stocked

STAFFORDSHIRE

= :
COMPUTER DISTRIBUTORS
DISCOS LTD.

East Cannock Road, Hednesford, Staffs
WS115LT. Tel: Hednesford (05438) 2021~
MZ 3541 Business Computers. Peach
Business Software, Financial Director
Accounts Package. MZ 700 Wholesalers

WALES

STEVE'S COMPUTER COMPANY LTD
CASTLE ARCADE, CARDIFF.
Tel: 0222 —- 371578

— Sat. 9-530

WEST SUSSEX

MICROCENTRE LTD.

SYSTEMS, SOFTWARE
SERVICE, SUPPORT

28-30 Station Road,
Bognor Regis, Sussex.
TEL: 0243 827779

PROGRAM 1

For Business Software

35 Albion Street, Hull.
TEL: 0482 20022

g2
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SOFTWARE : Word-wrapping

Peter Green

WORD~-WRAPPING

Formatting text output on a micro can be a very tedious business if you are
relying on the PRINT statement alone. This routine for the Electron and OS
1.2 BBC machines will prevent words from breaking.

f any of you have used a
word processor, either or
your own system or in your
office, you will know that one of
the nice featuresis that, unlike a
typewriter, you aren't required
to hit the carriage retumn key at
the end of every line. You can
just continue typing words and
he software itself worries about
line ends, automatically
1g a word onto the start of
ollowing line if it would
ise be broken across the
margin. Really sophis-
=d software, such as that
in our typesetting
, will know dll the
ate places that a word
ypenated to improve
acing on short lines, but
't going to get that

On a microcomputer (that
isn't running a word- processing
of course) such luxury
wn. The PRINT com-
; clever in some
knows where on the
o put the next charac-
tthe necessary bits
mory to display the
aracter if the screen is
>d like the BBC
how and when to

e screen. What it
doesnt know is how to prevent
words being broken in hdalf,
which is evident whenever you
list a program with long lines or

OB]E CTIVES
1g this routine [

as generdai-

, so that

tape-basec
trying to
reading

and to be
"ie.
ation that
uses to
Finally,
ASP Soft

the location ¢
possrme exits and visible ob-
her into one block of
each

ind, and
y in the BBC

nto change the
lour, as you can on vir-
colour com-
1 the market(Acorm take
. Printing looks very cram-

some objects or founc
exits) it would have
words would
broken indiscrimi
ing in an
play.

This routine

that
be

meant

unac dis-

~ptable

solves the pro-

blem by udTpU.f gs as black border, hence the mar-
normal until it d roken s. As it turns out, this makes
word, then '] the vrapping algorithm very
string, erasing nplement.

The first version [ wrote was in
—n oom:y writesin

pure BASIC
machine ¢
hCI re
BASIC version w ctér-J fine, but
was unacceptably slow
even a iew lines of text
pa g the speed of the
lterated PRINT comman i

Th-~ m uunl‘e \,udr version s

really

The three possibilities that can
c;c,:::‘.;.vmt} eendoftheline when
trying to print a string are shown
1. At the end of the first
space between words

dentally fallen on the
umn of the current win-
dow. ln this case the routine has
to do nothing: the next charac-
terwillbe printed (J‘,Nommi”ﬁil‘_u
at the first position in the next
row by the operatin
leaving the *equ1r~<~
minimum margin of one space
ontherightand starting the n

last 'z-

1

'

thus

EEL

word against the left margin.
(This ass that there is one

and only
each word i
people ¢ seem t
but in English there

space between
rour string. A lot of
realise i
would also
very piece of
X tuation. If you start a new
word right after a comma, full-
stop or so on, the program will
treat the first and second words,
plus the punctuation, as one
word and wrap the whole thing.
It is the programmer's respon-
sibility to make sure there are
spax n the correct positions
in all th 1gs 1o
printed.)
In the second case the last
a word has fallen

(=5 siuke Be

character ot

T[1IN[G]. [T]O

=
D,
T

A
A
E

A SIEIE ik

0O=<

N
RIE
S

HE
YO
E|C

m|C

S
OM[E

w o+
N|Z|m—

S|S|AR]Y| |[TIO

Fig. 1 The various situations possible when printing to the

Screemn.
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SOFTWARE : Word-wrapping

on the last column of the
window. If printing carried on
normally here, you can see that
the word wouldn't be broken
but we have lost the right
margin space and there is a
one-space indentation at the
start of the next line. For tidy-
ness, though not sense, we
need to wrap in this case.

Finally we seethe case where
a word breaks across the right
margin boundary. Here, too, itis
obvious that we must carry the
whole word over to the next
line.

If you consider the possi-
bilities in this way, a very simple
algorithm suggests itself. Print
the characters of the string one
at a time, moving a pointer up
the string to keep track of your
position, until you come to the
last column. If the character to
be printed is a space, do noth-
ing; the formatting is auto-
matically correct. If any other
character is being printed on
the last column, move the poin-
ter back down the string, eras-
ing characters on the screen as
you go, until you come to a
space. Now print a carriage
return and carry on printing the
string from the current pointer
position.

THE PROGRAM

Tuming now to Listing 1, the
section of assembly language
from lines 1080 to 1480 gener-
ates the machine code which
will follow the above algorithm.
The beginning of the program
defines the variables for the
assembler to use, and the last
fewlines are asmall demonstra-
tion of the way the routine works.

The listing is heavily com-
mented and should be fairly
self-explanatory. The labels
oswrch, osnewl and par (for
parameter block) are straight
from the manual: they are the
subroutine addressesfor printa
character and 'print a carriage
return!, plus the starting location
of the parameter block con-
cerning the string we are print-
ing. When the machine code is
CALLed using parameter RS,
the location of the parameter
block for the string R$ is placed
in &0land &602 (low byte,
high byte). We transfer these to
zero-page memory (at 'block)
and use indirect addressing to
get at the information we really
need, which is the starting loca-
tion in memory for the string R$.
This is stored at ‘string’ (once
again, low byte, high byte).
Finally we get the length of the

1000 oswrch=%FFEE
101@ osnewl =%FFE7
1020 par=%500

193@ block=%70
1040 string=%72
1050 length=%74
10608 FORI=OTO3ISTEPT
1070 F%=%E@QS

1980 €

1898 OFTI

1100 LDA par+l

1118 STA block

1120 LDA par+2
117@ STA block+l
11408 LDY #@

115@ LDA (block),Y
114@ STA string

INY

LDA (block),Y
STA string+1
INY

INY

LDA tblock},¥
STA length

LDY #@

CFY length

BEQ exit

LDA (string),Y
.chckln LDX %I0A
CPX %218

BNE print

CHF #32

BED print
.wrap LDA #127
JSR oswrch

DEY

LDA (string),Y
I70 CHF 432

128@ BNE wrap

139@ JSR osnewl
148@ INY

141@ LDA (string),Y
142@ .print JSR oswrch
143@ INY

144@ LDA (string),¥
145@ CPY length
146@ BNE chckln

\get parameters

\is string empty”

\yes, so exit

\get first char

\get right hand text window column
\compare to cursor position - are we on last column?
\na, sa print char

\yes. Is char a space”

\if so, print it

\otherwise

\erase last char

\point to last char

\load last char

‘was 1t a space”

\no, so loop back

\yes, so print CR

\get next char
\print next char
\point to next char
\get next char

\end of string”
\no, so loop back

147@ .exit RTS
148@ 3
149@ MEXT

“finish

192@ MODES:VDU1%7,0,13@3 : PRINT
157@ REFEAT

154@ READ R¥:1F R#="END" THEN END
155@ CALL %“EQS,R¥
156@ UNTILFALSE
157@ END

15680 DATAHERE "S,"

E WORD-WRAFFING FROGRAM™

A STRING. HERE' 'S ANOTHER STRING. IN FACT, THERE ARE LOTS OF"
159@ DATA" STRINGS HERE, ALL BROKEN UF IN ORDER TO SHOW THAT","

1600 DATA" WORKS FROFERLY. FPETER FPIPER PICKED A FECH OF FICKLED","

," PETER PIPER FPICFED A FECK OF PICHLED FEFPERS, WHERE'S THE PECH™

161@ DATA" OF FICKLED PEFPERS FETER PIPER",'
Listing 1. The word-wrapping source code, for assembly into a
REM statement on line 1 (not listed — see text).

THE MACHINE COD
PEPPERS. IF*"

FICLED. " JEND

string and store it at ‘length
(wouldn't do to zap off through
the entire memory of the
machine printing everything as
we gaol)

Next we check for an empty
string and exit if we find one.
Otherwise the first character to
be printed is loaded into the

ccumulator and the check-
line test starting at .chckln
made. This puts the right hand
text window column value,
which is stored in &30A in OS
1.2, into the X register, which is
spare, and compares it to the
current text cursor column posi-
tion stored in &318. We skip the
next section and print the
character if the test fails, loop-
ing round for anothercharacter.
If the test succeeds, we must be
on the last column and aspace
is tested for. If we find one we
can print it and carry on as nor-
mal, otherwise we have to load
the accumulator with 127, the
ASCIl code for backspace/
erase, and print it. This con-
tinues until we find a space
(which we also erase), at which
point we print a carriage return,
increment Y so that we are
pointing the next printing
character (the one after the
space we have just detected),

print it, and jump back to
chckln if we haven't come to
the end of the string.

The code is position-
independent ond may be
assembled anywhere in mem-
ory that you like. In Listing 1 it is
assembled at &EO5, and in this
case youneed toinsert an extra
line that isn't shown in Listing 1.
This is aline consisting of a REM
followed by exactly 76 charac-
ters (A is as good as anything).
There must be no space bet-
ween the line number and the
REM, and the line number must
be the lowest in the program.
The first line in a BASIC pro-
gram is stored at PAGE (&EQO)
as follows: an &0D byte, the line
number as a two-byte pair, the
pointer to the start of the next
line, and the token for the REM.
Hence when you assemble the
machine code, the bytes are

the REM and are stored in the
first BASIC line because they
overwrite the existing ‘A
characters that reserved the
space.

The reason for using this
peculiar method when BBC
BASIC allows space to reser-
ved for machine code anyway
is that the whole section of the

program that does the as-
sembly can be deleted from
memory, leaving the machine
code ready to run by calling
&EO5. Thus this BASIC line can
have any other program that
uses it merged onio it (see the
manual for infermation on how
to do this), with no wasted
memory for the assembler
source code which is only
needed once, anyway.

Remember that this method
requires the REMed line to be
the first in the program so that
the absolute start address is
always the same. If you are
moving PAGE around (disc
users on the BBC take note), it
might be a better idea to CALL
PAGE+5,R$ to avoid
problems.

Using the routine in a BASIC
program can be done simply by
having a line:

any

XXXX DEFPROC print(R$):
CALL PAGE+5,R$:ENDPROC

You can then concatenate cs
many strings as you like by call-
ing PROC print repeatedly with
either string variables or string
constants as the parameter.
The procedure leaves the text
cursor at the next printing posi-
tion following the last character
of the previous string.

This latter point brings us to
the first word of warning: all the
strings after the fi
begin with a spac
thing, youneed on
the current strin
vious one, b
ly, the printi

important-
ition for the
next string

int to the previous character,
and since thereisn't one allsorts

of problems could occur. Ifs
easy enough to add a space to

the start of any string after the
first.

The second word of warning
is, make sure that the window
width is wider than the longest
word you have in your text
Otherwise the program will go
into an endless lcop as it re-
peatedly tries to print a word on
a line that is too short for it. The
routine could, of course, be
modified to check for this pos-
sibility — this is left as an exer-
cise for the reader!

BBC owners with operating
systems prior to 1.2 can use the
routine by changing &30A in

line 1280 to &329, and
changing &318 in line E
1290 to &32C.
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Lineage: 40p per word.

Semi display:

COMPUTING TODAY
01-437 0699

BN =

£9.00 per single column centimetre

Ring for information on series bookings/discounts.

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)

BLANK CASSETTES!
TOP QUALITY PROFESSIONAL
BRAND COMPUTER/AUDIO
CASSETTES AT BUDGET

PRICES

Amount

Length Box
Price
(10)
5 min £4.35
10 min  £4.90
12 min  £4.95
15 min  £5.00
30 min  £5.20
60 min  £5.80
90 min  £7.50

Cheque/Postal Order enclosed for £

NV B i Taae it W

ADDRESS ..........

PROFESSIONAL MAGNETICS LTD
Dept PCT, Cassette House,

329 Hunslet Rd., Leeds.
Tel: (0532) 706066

Quality Cassettes/Disks/Paper

5 x C15 Cassettes.. 2 ... £3.00
10 x C15 Cassettes... e k00
5 x C20 Cassettes........... £3.20
10 x C20 Cassettes.................. £6.00

5 x 5%, Floppy Disks £7.50. Listing
Paper (11" x9.5") 500 Sheets only £5.00
Labels, Cases & Postage Inclusive
Cheques, PO's to
C & S COMPUTER SERVICES
144 Sutcliffe Avenue, Grimsby, South
Humberside DN33 1AP

Send your requirements to:
MARK BECAREVIC

ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

BOOKS AND

PUBLICATIONS

ADD-ONS

MRL PRINTERS
Chinwa CP80 195 (224 inc VAT). Star
Gemini 10X (120 cps 80 col) 215 (247
inc VAT). Star Gemini 15X (120 cps 132
col) 335 (385 inc VAT). Star Delta 10
(160 cps 80 col) 359 (413inc VAT). Juki
Daisywheel (18 cps) 369 (424 inc VAT)
Plus paper, ribbons & refills etc. Free

delivery by Securicor

RING 0506 31605 FOR DETAILS

MRL Printer Interfaces
Available to fit most micros: Electron
Spectrum, Atari, Commaodare 64 incl
free cable, free delivery. From £39.95
inc VAT

RING 0506 31605 FOR DETAILS
Selection of Disc Drives at bargain
prices from £135 (inc VAT) to fit BBC

Tandy, Nascom etc.

MICRO RESEARCH LTD (Freepost)
Industrial Unit 6, Knightsridge East,
Livingstone EH54 5BR, West Lothian

FERRANTI
|.Te.C.

BBC MICRO
CASSETTE LEADS

(a) 7 pin din to 7 pin din
(b) 7 pin dinto 2 x 35
mm & 1 x 2.5 mm Jacks
(c) 7 pin din to 3 pin din

& 1 x 2.5 mm Jack

ONLY £2.25 ea inc p&p/VAT

Ferranti Oldham ITeC

Department 102, Orme Mill,

Crimbles Street, Waterhead,
Oldham OL4 3JA

ANIMATION GRAPHICS BOARD
FOR NASBUS/Z80 BUS SYSTEMS

117." x 8" PCB WITH NASBUS EDGE
CONNECTOR CONTAINING:

* Video Display Processor TMS
9928A/29A * 16K screen RAM driven
by the VDP chip e 256 x 192 pixal
resolution in 16 colours ¢ Backdrop
pattern plane and 32 ‘Sprite’ planes ® 32
‘Sprites' 8 x 8, 16 x 16 or 32 x 32 pixal
objects ® Sprites magnified by bit in
VDP registers  X.Y co-ordinates set by
two bytes/sprite ® 3D 'Eclipse’ effect of
sprite super-imposition® coincidence
flag detects sprite collisions * 8
channel 8 bit A-D on board (joysticks
etc) ® Twin sound generators for
stereo sound ® 2K Bytes C-Mos battery
backed up RAM for non volatile storage
* Choice of 2 real time clocks

calendar ® CTC for sound generator
programming and timing functions

Kit Comprises
All functions mapped as 1/0 ports
PCB, i/o decode prom, construction
manual. 60 page software manual, tape
with test and demonstration software
all for £33.80 + £1.75 post and package
Colour difference Matrix Board for
linear and TTL monitors PCB £8.80 -
50p post and package
TANELORN SYSTEMS

Bank End. Micklethwaite, Bingley,
West Yorkshire BD16 3JR 0274 568380

VIC20 CBM 64 OWNERS!!!
Buy direct from the manufact-
urers and save pounds!!!

3 Slot Swichable Motherboards

VIC20 £18.95% % *

4 Slot Switchable Motherboards

VIC20 £21.50% **
NEW NEW NEW

ROBOT DRIVE INTERFACE: Pl ]S

L. W.Staines & Co.,
Unit 2, Roding Trading Estate,
London Road, Barking, Essex
1G11 8BU Tel: 01-591 2900

CORTEX — FORTH

Full fig-forth with extensions for

Basic Eproms ;‘:35 inclusive
LOMBARD SYSTEMS
18 Lombard Street, Lidlington,

Bedford MK43 ORP.

Money From Your Mlcro

u”wra sectit
s%f;aft ng a small busir
e £3.40 from Scorby
Solt Maln Street, Flixton,
Scarborough YO11 3UB.

PARAPHYSICS Journal (Russian
Translations); Psychotronics
Kirlianography, Heliphonic Music,
Telekinetics, Computer Software.
SAE 4 x 9". Paralab, Downton,
Wiltshire

HARDWARE

SHARP MZ-711

64K Personal Computer

SAVE OVER £39.00 WITH

DATA RECORDER PLUS 10
GAMES

Our special price £247.00

Also Available
MZIPOI 4 colour printer £127.

All prices include VAT
FREE DELIVERY
Mail Order. Send Cheque/PO
or quote Access no
Send SAE for software lists

HIGNETT'S Computers,
Dept PCT,71/73 Rocky Lane,
Anfield, Liverpool L6 4BB

ORIC- 1 EPROM Pre
Full t (

Pr
Il md (/\u\\ﬂﬁ J;
Crawley RH10 1QT

NEWBRAIN &

Protess

the price c
Newbrain on Specnal Offer
SANYO 550/555 COMPUTERS

nach

wl.« Sanyo Monltors & hecorders
CaII STEVENAGE (0438) 812439
software lists
Mall Order m_l Access facilities
ANGELA ENTERPRISES

4 Ninnings Lane, Rabeley Heath,
Welwyn, Herts AL6 9TD.

COMPUTING TODAY MAY 1984

ELIMINATE
FAULTY
CASSETTES

DataClone is the
company in the UK establish
specifically for the duplic
of data casse

All other duplicating
are audio orientat nly
DataClone has a licating

1 designed fro
y to handle
informaii

The resuit?

Greally improved reliability in
data transfer rates from 300 to
beyond 2400 baud —
viously unattainable.

All formats catered for
Quantities from 100 to infinity

Contact us now for brochure

DataClone — the first
specialist service for compute
cassettes.

DATACLONE

Unit 1, Roslin Square, Roslin Rd.,
Acton, London W3.
Tel: 01-993 2134 Telex: 21879

BURGLAR ALARM equipment

free cata

LISTINGS printed by enthusiast
with MZ-80K and son. Also

letters/information sheets

Neat. cheap and quick. Senc d SAE
to: 168. Queen Alexandra
Mansions. Bidborough Street

London WC1H 9DJ

Please visit our 2 woo sq. ft. sh
rooms or w e 0

Rooley Av
1DR. Telephone



GAMES
SHARP dcs

SAE for free catalogue of
Games, Education.
Utility & Business

are

SCANDINAVIA Soft
e f.r

required

" Oslo 11
02) 297238

Fregisims, COLdUR GENIE software
DAVID COMPUTER f“a'ﬂfﬂ Good rovyalties paid. Apex
SOFTWARE 1stings Road. St

38 South Parade, Bramhall, Ui e
Stockport SK7 3BJ.

DEALER ENQUIRIES WELCOM

H‘aa 'Wuu ) 328 3

SOFTWARE
APPLICATIONS

RACE Aliens to
View: Controls

Vega Captain's
hyperspace

graphics. sound. Spectrum 48K
£3.90. Recorded delivery. Kinory
Clairvile Gardens. London W7

3HZ

COMMODORE REPAIRS

EPSON HX-20P “'*ab e Comy
vith M":} ? LHIEE T
a;,-‘ Imﬂw

Daswc’ anua nd mains adaptor
virtually new, only £350. Phone 02-
774 53534 S Siaiis
G L& BuRc:ed&E;éionh

- v 36 Burlington Roa urnham,
NASCOM 2. NAS-SYS 3, ZEAP Bugcks sL1 7BQ.
(EPROM 4BK RAMB. Tanelorn i
Board, Gam £350 ono. Tel i il il
(0203) 447765 eves/weekends

SOFTWARE
EDUCATIONAL

ATARI 400/800 owners learn
French or German and save
money! £10 off Atari language

CENTRONICS P-1 Microprinter course. Send only £2999. All
[ atic paper (2 rolls) credit cards accepted. Callers
with Centron welcome open 7 days a week
cooling fan W Warehouse 10, Dept. PCT. 210
gain alfuscm Tower Bridge Road, London SE1 or

1535 phone 01 407 8793.

When placing your ad, please state classifi-

cation required. 40p per word.
Send to: ASP Classified, 1 Golden Square,

London W1.

Tel: 01 - 437 0699

Tel.No.(Day) . . . . ..

§Please place my advert in COMPUTING TODAY for

COMPUTING TODAY

ssues commencing as soon as possible

I |
| CLASSIFIED ADVERTISEMENT — ORDER FORM .
If you have something to sell now’s your chance! Don’t turn the page — turn to us!
| Rates of charge: 35p per word per issue (minimum of 15 words).Please state classification l
| and post to: COMPUTING TODAY, CLASSIFIED DEPARTMENT l

1 GOLDEN SQUARE, LONDON W1.

| |
I £5.25 |

4 £7.00
| cg75| |
£10.50 [

£12.45
£14.00 |

SlatD
f1750]
Please place my advertin COMPUTING TODAY for .. issues commencing as soon as possible. |

| am enclosing my Cheque/Postal Order/International Money Please use BLOCK CAPITALS and include post codes.
Order for: (delete as necessary) £.....(Made payable ASP.LId)  pyame (Me/Mrs/MIBS/MS) ........ocinsmsmminmmssmmienmsrsiisssasssiacss |
OFt Debit my Access/ Barclaycard Addrou.‘?’:@fﬁ) ................ e et

(Delete as necessary)  (EEE MWW @ UUUUTYTYTY I
SIgnature. . i e e Date........ocoivivis l
All classified advertisements must be paid for in advance. Dayime Tol Mo . i -J

r——— - ==
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LUIMPUTAIMART

AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

BERKSHIRE

ICro PRINTER
eneral SPECIALISTS
ra ce on nte on

s & cables
available for all popular S
6 THE BIRCHWOODS, TILEHURST, READING.
TEL: 0734 25226

. Churchfield Ra.,
Frodsham.
Tel: (0928) 35110

Lomputer
Junk Shop

We Buy, Sell, Break Computers & Peripherals

10 Waterloo Rd, Widnes. Halton. Tel: 051 420 4590

LANCASHIRE —

IMCRDS

51 QUEEN STREET, MORECAMBE.
! Tel:’ft11435. Alaq open _5_|.||_-|days.

LEIGH COLOUR
LABORATORY LTD
87 Chapel St., LEIGH,
Tel: 0942 607661
Open: 9 — 5.30.

N c COMPUTER
SHOPS
29 Hanging Ditch, Manchester.
Tei: 061 832 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 Aylmer Sq., St. Austell.
B

and
t for

sHARP CENTRE N
16 Melville Street, Hum.
Lincoln.

Tel: Lincoln 32379.

Open: 9am-5.30pm closed Wed.

COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT”
GUIDE

HERTFORDSHIRE

NEWBRAIN & SANYO
HARDWARE & SOFTWARE
Printers, Epson, Shinwa, Juki etc. Monitors, Tape
Recorders, Books, Expansions, CP/M. Sanyo 550/
555 Computers. Access/Mail Order. Ask for details.

ANGELA ENTERPRISES
Tel: Stevenage (0438) 812439 anytime

LOOKING FOR MICRO-
COMPUTER HARDWARE OR
SOFTWARE?

THEN LOOK NO FURTHER
THAN COMPUTAMART

NORTH KENT

LONDON |

”ENRys COMPUTER SHOP

404-406 Edgware Road, London W2 1ED.
Tel: 01-402 6822
Open: 6 days a week. Order by phone or call
n and see for yourseltf

MIDDLESEX :

L.B. ELECTRONICS
11 Hercies Rd, Hillingdon.

Tel: Uxbridge 55399 (24hr ans. service)
Open: 6 days, 9.30am-6pm, {lunch 1-2.15 except Sat!
Surplus equipment, memory, EPROMSs etc. Also
established mail order service

ANGLIA COMPUTER CENTRE
] 88 St Benedicts Street,
it Norwich.
N W Tel: (0603) 29652/26002.
i Open: 6 days 9am-5.30pm.

NORTHAMPTONSHIRE 7

NORTHAMPTON
HOME COMPUTER CENTRE
58A Wellingborough Road, Northampton.
Tel: (0604) 22539

Open: 6 days a week from 10 - 6

NEWBURN c5'%miin
]a"'sf*:l.q}y 8om. Ge

8 mini, Galaxy. Nas
A
s

Discs

Lo

rvicing. hire

Word Proc

WHITEHEAD 78330
SCOTLAND .

ustrial

VICTOR MORRIS cLASGOW

TANDY TRS 80, VIC 20, VIDED GENIE, APPLE
PANASONIC, CUMANA, EPSOMETC.

340 Argyle Street, Glasgow G2: 0412218958

A. J. Duchesne

(Computer Consultants) Limited
Specialists in Small Business Computing
10-12 Creechurch Lane, London EC3A 5AY

Telephone: 01-621 0433

COMPUTING +
264 Earls Court Road, London SW5. Tel: 01
373 4508 cr 01 373 5000 Ext 240 S f
mini anc Sro cory rs for home

et ths rtin

manufacturers’ produc

ZAMER ——

24 Gloucester Road, Brighton.
Tel: 0273-698424.
Open: Mon-Fri 10am-5.30pm,
Sat 9am-5.30pm.

SOUTH LONDON

MEDWAY COMPUTERS

141 NEW ROAD, CHATHAM. g
Tel: 0634 826080
Open Mon-Sat 10 - 5. Closed Weds

Most computers and software stocked

CROYDON COMPUTER CENTRE

Authorised Acorn Service Centre

29a Brigstock Rd., Thornton Heath,

Surrey. Tel: 01 - 689 1280

BBC, Acorn. Electron, Genie, Oric

Kaga Microvitek Zenith Monitors
— OKI 80 2A

B82A - 84 Printers. Paper
Ribbons. Software etc. BUY-HIRE

TYNE AND WEAR

HCCS associaTes
533 Durham Rd., Low Fell,
Gateshead. Tel. Newcastle 821924,
Open: 6 days 9am-5.30pm (Sat
10am-5.30pm). Specialists in: Acorn,
BBC, Video Genie, VIC 20.

WALES

STEVE'S COMPUTER COMPANYLTD

CASTLE ARCADE, CARDIFF
Tel: 0222 — 371578

OPEN: Mon — Sat. 9 — 5.30
FOR COMPONENTS TO COMPUTERS

COMPUTING TODAY MAY 1984
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COMPLTAMART

AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

WALES ... : WARWICKSHIRE

@EM [TICE BUSINESS & LEISURE '
SIR Computers Ltd. IMiciolenire MICROCOMPUTERS ;[
91 Whitchurch Road, Cardiff. I—OEM COMPUTER SYSTEMS D i e TR
Tel: 0222 - 21341 g el By ee BUEhy o L 2GR Open: Mon Fri 9am-5pm. % day Thur
IB/B]C] m Tel: (0788) 70522/3/4 (lunch 1-2). Retail and Wholesale.

THE FINEST COMPUTER SHOWROOMS IN THE MIDLANDS

YORKSHIRE

LOOKING FOR MICROCOMPUTER CARVELLS OFRUGBYLTD BRADFORD’S COMPUTER
HARDWARE OF SOFTWARE? 3/7 Bank Street, Rugby CV21 2QE SHOP
_ The Acorn/BBC Specialists at Thomas Wright (Bradford)
THEN LOOK NO FURTHER THAN e o e o Ltd., Thorite House, Laisterdyke.
COMPUTAMART disk drives, Eps ki. Shinwa & Olivetti Print Tel: Bradford 668890.

Tel: Etugby 65275/6: Open: Mon-Fri 8.45-5.30. (Sat 12am)

I Plones inciids iy Dusinass datails i the naxt sveilabls iasce of Computing TodaE . | " St 0 o « o oo SoEE 1
| - oy |
| Business:Name: 5 e avmeme ol 800 =TT oR Bt N . sy N T ' ~ |
{ Dddress:ar L Ramt ] o e e i N B R e ' N\ﬂ ‘ :
I ................................................................................... i (@) 50\ i i
I ................................................................................. ‘ \1 . I
Y 4 i
: TR RO e o il e e e \ ’
(BT 0T b r Lt e ) e 1 5 4 50 I B B ) i O A0 oty ey 5 00010 3 1 6 50 0 5,00 G € € ~ ‘ |
i g
| Contact (Office Use @IS 005 5 o i B Nl S R o R R S S, By B e A Al e o i B T O T |
L Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H 0EE. _}
ﬁﬂaﬁfmfﬁbmmé """""""" 22 N R L T e ) 5
S G i s R+ 4L el 69 S e o R R i Sl ot 47
vl 2 Seb ki T S s Gl o 1) = s I I SN R e A O £ 53
EZISTCfgéWCRO """"""""""" 'Fi LONDON ELECTRONICS COLLEGE...... 82
COMMODC.)iRIE. """""""""""" 2'1 ML IRE R .5 oo v i o nle e s o i 57
AR R = e s M P ERIPHERBLS " vt fs OBC
CROWN BUSINESS CEMTRE ............ 3] m:gzgﬁifﬁim“s 10.11
COMPUTER INTERFACE DESIGMS. ...... 41 Sl DR : ;
CERAN SOFTWARE .........oovvvunn.. 41 e ol SR 4 e g s éz
CAMBRIDGE LEARNING . .............. 85 P 1 R o gy '2'2'23
Il s s D eiatnin 41 s B o ORI SOFTWARE . « .  rumsinum s dat e Tty 90
COMPUTER LIMK . ...t 90
PICTIRESQUE s o S e s 30
CAPED -2 I0amae B2 & oo e o 62 BeEAetn 36
i i iy kit B v Sl SWANLEY ELECTRONICS ... . ... cvuvies 82
DAV HOEBAND . .l il 47 STEMMOS g
[EJ:_SE%OTLFJ{%T“ESmUTER S = ig SO SOFTNARE i e s wid s 0 IBC
HANDIC i s e S s 1 50 SINCLAIR BEBEARCH . v v vs s imes 78.79
ITL KATI-IlN.lI.L.I; """""""""""" 62 CPECHRAHNIEG O S O e 7011
"""""""""""" FTESVETEMS. . |, .. »i. 20
HETEREABE 0 i s S b e e 83 P CLEM LS
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SHARPINZ-/0J

SCORE BBESSE HI-SCORE B18BSE BASIS 8

Level:3 Score: 1878 HI: 1268

REMNAR T
HILITIR

Press [CR1 for

TOMBS OF KARNAK — DRAGON CAVES — ENCOUNTER — FLAME (" ' PLAIN — GLOBAL WAR Ill — FIGHTER COMMAND — FROGGER —

NIGHTMARE PARK — CHOCK-A-BLOCK — SCOOP — CLUBGOLF - VANIC — BACKGAMMON — MOON FLITE — CHESS — ADVANCED

CHESS — APOCALYPSE — SAFE-CRACKER — GOLD MINER — AT 1a - - 2/ - DINS CAVE — LIGHTNING PATROL — COMPUT-A-SLOT — SUPE
(@ | ; | E!l'— POLARIS — MIDAS — DOMINATION — INCAGOLD — UP

WXTHS — TYPE TRAINER — MATHS TANK — COUNTER-BLAST -

RN MATHS — MIGHTY WRITER — BIKER — GET LOST — MUSIC

ZAL — DATABASE FILER — SPREAD-SHEET — WORD PROCESSOR —

BN




The Art of
Daisywheel

Printing /

The new Juki Model 6100 letter quality daisy wheel printer, has
full features you'd expect to find on a more expensive printer.

It can support word processing and graphic functions, print
20 CPS and use a simple drop-in daisy wheel.

The 6100 has 10/12/15 pitch, proportional spacing, utilizes IBM
standard Selectric ribbons, has 2K buffer memory, parallel interface
both tractor feed and serial interface are available as options.

That’s only the beginning — Best of all, the low-noise Juki 6100
is extremely reliable.

Your can pay more, but you can’t buy better than the Juki 6100.

FEATURES:

*BSI Approval No. BS5850
#20 CPS (max.) print speed *Bold and
shadow printing *Subscripts and superscripts
*Wordstar compatible *Diablo protocols *Auto
Underlining *Standard 2K buffer *1year parts and

labour warranty *Comprehensive user friendly manual

fm Micro
Peripherals td

‘THE POWER BEHIND THE PRINTED WORD'
69 The Street, Basing, Basingstoke, Hampshire RG24 0BY

KTelephone: 0256 3232 (12 lines) Telex: 859669 MICROP_G/

\ rCal:’ vour local dealer NOW for full information on the Juki 6100
Daisywheel Printer or clip this coupon and we'll send you brochures
and print samples.




