SOFTSPOT SP

rs Programs For You Taﬂ '



18K ON BOARD MEMORY!

5K RAM

5K RAM,3K ROM or 4K RAM, 4K ROM
(link selectable). Kit supplied with 3K
RAM, 3K ROM. Sysytem expandable for
up to 32K memory.

2 MICROPROCESSORS!
Z80 hte powerful CPU with 158 instruc-
tions including all 78 of the 8080.

MM57109 NMumber Cruncher. Functions
include +,—,*,/ squares,roots,logs,

- 3 g exponentials,trig functions,inverse, etc,
2 KEYBOARDS! e s ! ¥ ; Range 10

56 Key alphanumeric keyboard PLUS 16 - e U e T R
Key HEX PAD. po ; ; mathematical capability. Only 2K memory
used but more powerful than most 8K

GRAPHICS! y : BASICS!
64 character graphics option. £ o TK MONITOR resident in EPROM

MEMORY MAPPED KANSAS CITY tape interface

High resolution Visual Display SINGLE BOARD

Circuitry with its own 2K memaory DESIGN!

to give 32 lines of 64 characters. Even keyboards and power supply
: . supply circuitry on board!

-. a = ¥ L] b 4 ¥ u

COM PLETE J-;E‘l'.:I'f:U-'I“ITJ"K-f-L"_’7 % Only
KIT . " £275.00

+ VAT

Cabinet size 19" x 15.7"" x 3.3"" Television by courtesy of Rumbelows Ltd.,price £568.62

PS1 COMP 80. 280 BASED COMPUTER
DESIGN BEING PUBLISHED IN
WIRELESS WORLD - NOW!

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PS1 COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole
printed circuit board, 2 keyboards PCB mounted for ease of construction, |C sockets, high reliability metal oxide resistors, power supply
using custom designed toroidal transformer, 2K Basic and 1K monitor in EPROMS and of course wire, nuts, bolts, etc.;

S e S i i n—— —-—"""“‘“"’"”E‘?&:;@:@
: iR

et
*:rﬁtﬁlﬂﬂ@ Wﬁ
T . F b Bt

: l Hlmln'“ Gl m : =8| Kit also available as
T, _‘.-_ ; m ﬁlmllmfﬂ ﬁ W, . = seperate packs; e.g.

PCB, Keyboards,
Cabinet, etc.

Value Added Tax not included in prices UK Carriage FREE

PRICE STABILITY: Order with confidence| Irrespective of any price changes
we will hanour all p in this advertisement until June 30, 1979 if this
month's advertisement is mentioned with your order. Errors and VAT rate

changes excluded

EXPORT ORDERS: No VAT. Postage charged at act—

ual cost plus 50p handling and documentation.

U.K. ORDERS: Subject to 8% surcharge for VAT. NO (a division of POWERTRAN ELECTRONlCS)

charge is made for carriage. VAT at current rate. PORTWAY INDUSTRIAL ESTATE ANDOVER
ERY: For thi ional i ’

SECURICOR DELIVERY: For this optional senice  ANDOVER HANTS SP10 3MN;{0264) 64455

kit.
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Compu/Think ? We do!

NEWS NEWS NEWS

Everything going on is in......

COMPUTHINK DISC REVIEW

Time to give up tape?

HEX RULES?

Round and round to good effect.

NECS
Technologics Expandable Computer System, OK?

CT NEXT TIME

What we're up to next month,

MICRODIGITAL’S M5!

First time review.

SOFTSPOT SPECIAL

Twelve pages of your own programs.

PRESTEL
Post Office bring home the goods.

WORD PROCESSOR SYSTEMS SURVEY

A few words about a wordy few.

$100 16K CARD

Expand your memory cells.

INTRODUCING BASIC
Learn a bit by playing with bits.

PRINTOUT

Readers views expressed? No comment!

‘"TUNEFUL NASCOM

Baudy tunes for all!

R
Distributed by Argus Distribution Ltd. Printed by LSG. Limited, Lincoln.

EDITORIAL AND ADVERTISEMENT OFFICE
25-27 Oxford Street, London W1R 1RF. Telephone 01-434-1781/2 Telex 8811896




The world’s smallest programmables
CASIO can be music

e World’s first LCD pocket-sized
complete scientific programmables.

e Both use algebraic operating
system.

e The FX501P offers 128 steps and
11 memories.

e The FX 502P offers 256 steps with
22 memories.

e Both have Automatic Power Off
after approximately 14 minutes
non-use, with the programme
stored in the 11 or 22 non-
volatile registers.

e Dimensions of both are:
9.6mmMHX71mm W x 141.2 mmD
(" Hx 2" W x 51" D).

e Optional FA-1 Program Adaptor avail-
able for either model — permits pro-
grams to be recorded on standard tape W
cassette recorder and stored for re-entry B
later.

e Optional FA-1 Program Adaptor also
contains a music switch which converts
both calculators into musical ,

synthesizers — keys 1 through 8 contai‘n-’__’/'

pre-programming for a full musical of‘:‘,?
octave.

Model RRP Our Price
FX-501P £59.95 £49.95
FX-502P £79.95 £69.95
FA-1 £24.95 £19.95
Prices are inclusive of VAT
and post and packaging

Send 25p for illustrated brochures
on quality CASIO calculators, priced
from £8.95 or the superb range of
multi-function watches from £19.95

Send cheques, P.O., or phone your \
ACCESS or BARCLAYCARD number
to:-

Dept. CT Beaumont Suite
164-167 East Road
Cambridge CB1 1DB

Telephone 0223 67503

Timetron, 164/167 East Road Cambridge CB1 1DB Please supply: _ Remittance £
Creditcard no. _ ~_Name £ Address
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NEW SOFTWARE

Two new software catalogues arrived during
the month. The first was the new Petsoft cat—
alogue, bursting at the seams with new progr—
ams. These include 6 new Business packages,
8 new Educational and 8 new Games.The new
catalogue is obtainable free from Petsoft,PO
Box 9, Newbury,Berks. The second to arrive
was from A.J.Harding, the TRS—80 software
house. Again it's full of new programs as well
as many tried and tested ones. One of the
unusual features is the interspersion of tips on
the TRS—80 which will be of great value to
the user. Contact A.J.Harding at 28 Colling—
ton Avenue, Bexhill, East Sussex.

THE BYTE SHOP
MOVES IN

The Byte shop have moved into London's
West End, opening a new shop in the Totten—
ham Court Road, Among the currently
stocked systems are the SWT 6800, the PET,
Cromenco and Compucolor Il. The policy is
to equip from stock any level of user from the
beginner right up to the small businessman.
Other product held in stock ranges from pro—
gram packages to hardware add—ons. For
further information write to the Byte Shop,
426/428 Cranbrook Rd, Gants Hill, liford.

A
73

i

ELECTRO-PRINTER

An electrosensitive paper printer
in OEM form is available from
Dataplus Ltd of Cheltenham. It
can handle alpha's and graphics
in any size and form, using a
120 pin multi—stylus head for
printing. The unit is virtually
silent in operation and prints at
up to 400 cps, that is equivalent

to 20 lines per second with 5x7
characters. Designed chiefly for
the instrumentation market it
can be built into terminals and
point of sale units. The unit is
116 by 65 by 130 mm and
weighs 1.1 Kg. For further data
contact Dataplus on 0242—
30030.

SPLINK HELPS DEAF
COMMUNICATE

An electronic aid for the speech
and hearing handicapped has
been developed by Medelec of
Manor Way Woking. Tel 048—
62—70331. The unit is micro
based and has access to 950 of
the most commonly used words
in our vocabluary. The user can
build up sentences from the
keyboard and display them on a
domestic TV. The main area of
projected use is for the deaf or
those with a dysphasic condit—
ion. 50 sets are currently under
trial and it is hoped to go into
production in the Autumn. It
is also hoped to generate inter—
est within the NHS.

COMART
LAUNCH
TWO

Comart have released two new
versions of the Cromenco ZB0A
based processor. System 3/64
has dual 8" floppies and 64K of
memory and comes with VDU
and printer interfaces. Langu—
ages supported include COBOL,
Extended BASIC and FORTR—
AN IV. Cost is £4385. System
2/64 has mini—disk drives and
64K and costs a mere £3050.
Comart have also moved to new
premises but the postal address
is still PO Box 2, St Neots.
Cambs. Tel 0480—215005
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TM990 TRAINER
FROM TEXAS

A single board micro teaching aid has been
announced by Texas Instruments. Called the
TM990/189M it is designed for low-—cost,
hands—on experience for engineers and pro—
grammers. Based on the 9900 16 bit micro
it has 1K onboard RAM and 4K of ROM.
Mass storage is provided by a cassette inter—
face. Input is via a 45 key alpha—numeric
pad and output is from a 10 digit display, any
10 bits from 32 may be viewed. The cost is
£256 for 1—9 off. Also available now is a
design manual for the 9900 series, at £8 it is
aimed at all sections of the engineer field.

. Further information on both these products
is available from Texas Instruments, Manton
Lane, Bedford MK14 7PA.

FREE FLOPPY BOOK

A new book explaining the essentials about
floppy disk systems has been published. Call—
ed “The Floppy Disk, What You Should
Know' it is produced by Square One Co. The
idea behind the book is to educate people in
how to use and handle floppies. The book is
free and available from Square One Co., 614
Eighteenth Avenue, Menlo Park, California, icle.
94025.

BELL GETS THE BIRD!

We must apologise most profus-
ely to two of our authors who
submitted articles for the April
issue. The Nascom Package was
in fact written by Mr.M.Bell and
not by Mr.R.Bird. Mr. Bird did
in fact write the 16K RAM art-

ITHACA S100
AT NEWBEAR

Newbear are now stocking quantities of the
Ithaca Audio S100 range. These include the
following; 8K static RAM, a 2708 [/ 2716
EPROM card, a video display card, Z80 CPU,
disk interface and a prototyping card. All are
available as ready built and tested or as naked
boards. Contact Newbear on 0635—49223.

 Memories

21102 450ns 80p 2114 450ns £5.25
21L02 250ns 95p 2114 250ns £5-50
4116 250ns £7:50 2708 450ns £6 756
TRS-80 16K Memory Upgrade Kit £75

Full instructions included
S100 16K Static RAM Kit 250ns £195

Bank select, 4K boundaries, all sockets,

components and instructions included

with 4K £81, with 8K £119, with 12K £157,

A&Tadd £15

ASCII Keyboards from the USA £48-50
59 keys. 128 characters, alpha-lock,
repeat, pos. and neg. strobe, send
SAE for data sheet

Science of Cambridge Mk 14:
Set of 18 Texas low-profile sockets £2-80

Texas low-profile DIL sockets:
pins 8. 14.16. 18. 20. 22. 24. 28. 40.
pence 10. 11. 12. 17. 18. 20. 22. 28. 38.

Antex Imm bits CCN or CX17 45p
Call or write for 74LS price list

VAT included. 20p p+p under £10 order

5 Cranbury Terrace, Southampton,
Hants, SO2 OLH Tel: (0703) 39267

THE TOTAL SOLUTION FROM

ALMARC

OF COURSE!

Now Almarc & Vector Graphic offer the complete solution 1o your camputing
needs for £2300,00° The Vector MZ needs only the addition of aV.D.U. and
it's ready to go. Completely assembled and fully tested. the Vector MZ offers
the following features as standard —

5-100 bus

4 MHz Z80A processar

158 instructions

Two quad density Micropolis floppies — aver 630k bytes on line
Serial port

Two parallel ports

12K prom/ram board with extended monitor

Extended disc Basic

Simply connect waur peripherals (Elbit V D Us & Centronics printers =
available from Almarc) and you're up and running and. because the MZ uses
the 5-100 bus, you can plug in a massive range of add-on units

. 48K | | RAM Standard |
STOP PRESS: 22K internal RAM Stan J

Ring or wnite for a demonstration 10 —

ALMARC DATA SYSTEMS LTD.

29 Chesterfield Drive
Burton Joyce, Nottingham
Tel: 0602 248565

‘Discount terms available
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NEWS

MICRO HIRE

Securicor.Potential

available,

If you want to try out your ideal system bef—
ore actually parting with the hard—earned
cash Microdigital Hire may be your answer.
The range of machines available is quite large
and includes the PET at £35 per week, NAS—
COM at £14 Sorcerer at £50,Apple |l at £70.
The service will be on a personal basis if you
are within driving distance of the shop or by
customers should
Mike Maughan on 051—227-2535. A full
technical and software backup service will be

ring

RAIR GOES TO
COLLEGE

Thurrock Technical College is
using the Black Box on Compu-
ter Science courses to develope
and de-bug COBOL programs
before running on the Essex
county mainframe.This increa-
ses throughput on the main—
frame as programming errors are
reduced.Kitsen College of Leeds
are also using a Black Box for A
levels to run BASIC,COBOL and
FORTRAN programs. They are
also hoping to use it as an admi-
nistrative tool and a student
data base. Several other colleges
are using the Black Box includ—
ing Sterling University and

Hastings College of Further
Education,and a total of 50
machines are now installed in
educational establishments.For
further information ring Mark
Potts on 01-8364663.

Also announced from RAIR is
the H1410 VDU, Produced by
Hazeltine it is an upgrade of the
model 1400. It produces the 64
character ASCIl subset in 5x7
dot matrix form on a 12" screen
All 128 ASCI| characters may
be accessed from the keyboard.
Connection is via an RS232 at
selectable Baud rates up to 9600
Price is £690 or £37 per month
rental. Further information
from Howard Sayles on 01-836-
4663.

SOLAR
LCD

CHRONOGRAPH

6 digit. 11
functions

Hours, mins . secs

day

date. day of week
1/100th, 1/10th

SBCS

ATARI VIDEO COMPUTER
SYSTEM with COMBAT
£138.85 + VAT

full range of cartridges plus more

Spht and lap modes

Back-light, auto

calendar
Stainless steel
bracaler

and back

Adjustable bracelet
12 month guarantee

ONLY

£13.95 inc. VATp&p

LCD ALARM

24 hr. alarm

Hours. mins.. secs
day. data aipha

day

back-hght, auto

calendar

Adjustable stainless

steel bracelet

Ohio Scientifics

Superboar
At last it’s here!

on the way
free colour brochure available

Full 8k basic and
4k RAM built &
tested

dll

Stwandard Features
-

Uses the ultra powerful 6502 microprocessor
BK Microsoh BASIC-in-ROM

® Full feature BASIC runs faster than currently

—full details
on request

£263 + VAT

SOFTY £79.50 +

DEVELOPMENT AN
AlID

“COPIES + BURNS EPROMS

ONLY £12.95

(inc. VAT p & p)

available personal computers and all 8080-
based business computers
4K static RAM on board expandable 1o BK

= Full 53-key keyboard with upper-lower case and

user programmability
Kansas City standard audio cassette intarface for
hugh reliability

VAT (Kit)

. Full detail
D TRAINING - s

| on request

"DEVELOPS FIRMWARE ON TV

LCD ALARM
CHRONOGRAPH

All usual features
Perpetual calendar
day

date, month and
year

24 hour alarm with
on/

off indication
1710 second
chronograph
Measunng net

lap and first and
second place timas
Dual time zone
facihiy

might light

12 month guarantee

ONLY
£22.95 (inc. VAT p & p)

SOLAR

LCD ALARM
CHRONOGRAPH
as for VT06 and
with Solar

assisted panel
12 month guarantee =

=

ONLY

£27.95 (inc. VAT p& p) VTIZ

Full details on request — prices included VAT unless stated, cheques or P.0O.s or telephone Card No. to

fsancuavcaro

MONEY
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VIDEOTIME PRODUCTS, 56 aueens rp

BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 TLX: 858747




The twin mini floppy disc system provides
off line storage of programs and data
accessible more than 100 times faster than
tape storage. Each 51" DISKETTE can
store up to 81,920 bytes of program or
data. Random average seek time may well
be as low as 370 microseconds.

The twin drives and controller are housed
in a metal saddle maintaining an integrated
configuration, one of the major features of
the PET. Connection is via the PET
memory expansion port and the system
comes complete with a PROM which boots
the disc resident P-DOS into RAM. Control
of the disc system is via PET BASIC USR
instruction with simple commands from
either the keyboard or under program
control.

IBM 3740 compatible disc system.

The following disc system commands are
available LOAD, SAVE, CREATE, DELETE
and CATALOGUE. The file management
system provides for up to 8 files to be opened
concurrently. Files can be ope din READ
WRITE, UPDATE and .
APPEND mode. The user
may write his own disc
system modules to
expand the facilities of the
disc resident system.

£950.00 excluding VAT.

LOOK!

New Self-Contained
12" Monitor for
Your Micro..

__ Uncased £60-

+ VAT & PP

as above
but CASED £85 +vaT & pP

The I.Il"lbeatatﬂe 4 %* Including

CROFTON 6800 MICRO %cx:=-

Programmer

is probably the best ~ — i —
value for money today £220

POWER SUPPLY £20 EXTRA +VAT & P/P + VAT & P/P

Crofton Electronics Ltd.

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX = Telephone: 01-8911923
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CLUB NEWS

Several new clubs have emerged
from the mailbag over the last
month and include the follow—
ing.

Mr Michael Dean is starting up a
TRS—80 users club in the Essex
area and would like anyone
interested to contact him. His
address is 22 Roughtons, Gall—
eywood, Chelmsford.

The MNational Association of
6502 Users is growing and curr—
ently has 33 members. New
members are welcome and sho—
uld contact the secretary, Mr W
R Wallenborn at 21 Argyll Ave.
Luton, Beds LU3 1EG.

An independant NASCOM users
club (INUC) has been formed to
promote the machine. Member—
ship is £5 p.a. and you will rec—
eive at least 6 newsletters. One
of the nice features is the soft—
ware service, they will market
members programs and ensure
that the programmer gets a
royalty for each sale. They may
be contacted at Reliance Build—
ings, Damside Street, Lancaster.

If you live in the Bournemouth/
Poole area of Dorset and are
interested in joining a micro—
club please contact Mr lan
Preece who is trying to start one
up in that area. The address to
write to is 246 Stewart Road,
Charminster, Bournemouth.

Finally on the club scene we
have heard about the formation
of the Grampian Amateur
Computer Society. Membership
is currently 16 and they meet
on the second Monday of each
month. For further information
contact the President, Michael
Brown, at 282 Queens Road,
Aberdeen AB1 8DR.

As a postscript we received a
news item from the Keswick
Chess Club about their match
against the PET Microchess 2.0
program. They won 5—1 | The

fastest winner was Robin
Bumstead in 13 minutes. His
only recorded comment was

that he would like to have one
at home to play with,

NEW MICRO FROM
DIGITAL

Digital Equipment have laun—
ched a new LSI—II family cpu.
Designated the LSI—11/23 it is
fully compatible with the exist-
ing LS| series bus and emulates
the PDP—11/34 mini-computer.
The new micro features the full
instruction set of the 11/34 and
can run RSX-11M and RSX-11S
which are multi-tasking, multi—

user operating systems.Software
supplied is the standard range of
languages for the LSI—I1 family.
The unit can address 256K byte
of memory by using a memory
management unit similar to that
of the 11/34. The cpu is a dir—
ect plug in replacement for the
LSI—-I11/2 and will provide an
instant upgrade for users of this
system. It will be available as a
boxed unit with power supplies
or as an OEM assembly. Digital
may be contacted on 0734—

5

Our kits are based on the National
Semiconductor SC/MP
microprocessor. They offer a unique
stage by stage building and learning
system which develops from a simple
digital display unit, through a HEX
address and display stage to a
complete mini-computer with ASCII
keyboard and Video display output
Additional facilities are in preparation,
including software. Many of the kits can
be used to supplement other systems.

SAE.

Norfolk PE32 1AD.

F

MODULAR
MICROCOMPUTER
SYSTEM KITS

For further information please send

Please make cheques payable to ‘de
Boer Elektronika’. All prices include
VAT, but please add 50p for P& P.

Order From: de Boer Elektronika,
2 Lynn Road, Grimston, King’s Lynn,

Telephone: 04856-553

/ de boer /
elektronika

Kiwine Berg 38-41 Elndhoven ,
Mederiand, el 040 448229

RAM I/0 board £26.75
CPU board £42.90
Memory Extension £38.50
4K RAM £92.95
Cassette interface £16.50
ASCII keyboard £46.50

Basic SC/MP board £23.25
Bus board £ 3.00
HEX 110 £62.55
Power Supply £19.50

Control EPROMs
Video display Terminals

£37.00
£69.00

h - e N S S d
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BUILD THE A%:200

' NEW LOW PRICE
£165 i

FEATURES
FREE B-BUG WITH EVERY

KIT

SUPPLIED IN KIT FORM FOR SELF ASSEMBLY
FULL DOCUMENTATION SUPPLIED

FULLY SCREENED DOUBLE-SIDED PLATED
THROUGH HOLE PRINTED CIRCUIT BOARD
FULL 48 KEY KEYBOARD INCLUDED

2K X RaM

1K X 8 MONITOR PROGRAM PROVIDING
POWERFUL MOSTEK 280 CPU

16 X 48 CHARACTER DISPLAY INTERFACE TO
STO. UN-MODIFIED TV

TV DISPLAY MEMORY MAPPED FOR HIGH
SPEED ACCESS

ON BOARD EXPANSION TO 2K X 8 EPROM

ON BOARD EXPANSION FOR ADDITIONAL
161 /0 LINES

= MEMORY MAY BE EXPANDED TO FULL 60K

SOFTWARE

» 1K X 8 MONITOR PROGRAM PROVIDING

L L Y

*

* %

ALREADY SOLD

NASCOM | CDMPUTER

583555.

E ARE THE SOLE APPROVED LONDON
srocxls‘r & NATIONAL DISTRIBUTOR

KITS IN STOCK:

@ BRITISH DESIBN . U K BEST SELLING KIT

HRVICE AGLARANTEE

* B OPERATING COMMANDS SUPPORTING MEM EXAMINE /MODIFY /TABULATE/COPY /BREAK/

SINGLE STEL EXECUTE TAPE, LOAD. TAPE DUMP

* REFLECTIVE MONITOR ADDRESSING FOR FLEXIBLE MONITOR EXPANSION THROUGH USER

PROGRAMS

+ MONITOR SUB-ROUTES INCLUDE — DELAY ASCI CODING, BINARY TO HEX CONVERSION. CLR
SCREEN. SCROLL UP. STRING PRINT. CURSOR SHIFT AND MANY OTHERS

EXPANSION
* EXPANSION BUFFER BOARD £32.50
MEMORY KITS (INCLUSIVE ALL HARDWARE)

BK €8

5.00
16K £140.00
2K £200.00

* | /0 BOARD WITH DECODERS AND ALL HARD
WARE EXCEPT ICS 35.00
WILL ACCEPT IJF TO 3 PiDs 1 CTC AND
UART

OTHER HARDWARE

* 3A POWER SUPPLY FOR UP T{) 321(
EXPANSION

* 3A POWER SUPPLY FOR UP TO 32K
EXPANSION MKII £24.50

» BA POWER SUPPLY FOR LARGER THAN 32K
EXPANSION £60.00

* EXPANSION CARD FRAME £29.50
= EPROM PROGRAMMER £40.00
+ EFROM ERASER £25.00
» KEYBOARD CABINET £3.50
« PROGRAMMING MANUAL £4.00
i § B Hun £25.00
£2500

£15.00

£32.00

L ] l‘ daily - 1 axport. and i
?"1 ocr:(uns SEND S.AE. 93" x 6}, STAMP 12ip. VAT 8% ALL ITEMS
EX

All mail to:

Henry's Radio

404 Edgware Rd. Ha it wth M
Phone {III} 723 lnu London, W2




HARRIS IN SPACE

The Space Shuttle program is to
use the Harris 6100 12bit CMOS
micro as a replacement for the
clumsy umbilical cord. The cpu
will give constant monitoring of
the space suit conditions and

display the data on a chest pan—
el for the astronaut to observe.
As an added bonus the micro
will provide a navigation system
and propulsion control for the

free flight situation. Must say
though that the guy in the suit
doesn't look too happy with the
idea at all!

EWS

CONFERENCE NEWS

The European Conference on
Applied Information Techno—
logy will be held at Wembly
Conference Centre between the
25th and 28th September. The
BCS will be co—ordinating the
event and you should ring
0895—31118 for more details....

The dates for INFO 80, that's
the third International Business
Computing, Word Processing
and Information Management
Exhibition and Conference to
those who want it spelt out,
have been settled. It will be held
in the Cunard International
Hotel from the 12th to 15th of
Feb. 1980. The organisers, BED
Exhibitions Ltd., may be reach-
ed at :— Bridge House, Rest—
moor Way, Wallington, Surrey.

PROGRAM ERROR

One tiny error crept into the
NASCOM package last month,
but it does tend to have rather
nasty effects on your data. The
error is in line OF6D where the
code 13 should be replaced by
the code 1E. Several people
seem to have problems loading,
if this happens to you please
WRITE in and we will forward
the problems to the author.

}Go *r_o WORK cm A

_pm E:memm are Mﬂ? to
m\stﬁi a DEC PDP-1 1}?&9?9-—

DATACORDER FOR
THE UK

An American designed low-cost
data capture unit is now being
marketed in the UK by Office
Services Swindon, The unit is
designed as a stand-alone device
and costs between £2000 and
£3000 depending on quantity.
Based on a Z80 cpu the unit
incorporates an 80 character
printer, an ECMA/ANSI cassette
recorder, a 40 character display,

full keyboard and an acoustic
modem. The 16K memory can
be expanded to 64K and to en—
able communication with the
outside world it has an RS5232
interface. Programming the dev-
ice is by a language called Quick
which is what it says it is! It can
be used for most conventional
data input and for form gener—
ation e.g. invoices, orders etc..
The machine will also support
extended BASIC for stand-alone
processing. Office Services can
be found at 78 wimpole Street,
London W1.

DATA TERMINAL

New from Micronics, the Micros
people, is the Microlink V820
portable data terminal. The unit
is based on the Z80 cpu and has
a built in keyboard and acoustic
modem. There is also a 40 col—
umn printer with an optional
TV interface. Designed for use

on the road by salesmen and
engineers the basic unit will cost
£1600. Mass storage is by cass—
ette and a variety of firmware
options will be available soon,
including BASIC and a text
processor, both in ROM. The
whole unit is built into an exe—
cutive style case. Contact Micr—
onics on 01—-892-7044,

e
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technical
book service

What Is A Microprocessor ?

2 Cassette tapes plus a 72 page book deal with
many aspects of microprocessors including
Binary and Hexadecimal counting, Pro—
gramming etc. £10.75.

NEW:
Adams, C. BEGINNERS GUIDE TO COM-

'PUTERS AND MICROPROCESSORS WITH

PROJECTS £5.60
Understanding building programming and operating
your own microcomputer.

NEW:
Albrecht, B. BASIC FOR HOME COMPUT-
ERS. A self teaching guide £4.75

Shows you how to read, write and understand basic
programming language used in the new personal size
microcomputers.

Albrecht B. BASIC. A self teaching guide

(2nd edition) £4.50
Teach yourself the programming language BASIC. You
will learn how to use the computer as a tool in home or
office and you will need no special maths or science

background.

Alcock, D. ILLUSTRATING BASIC £2.60
This book presents a popular and widely available
language called BASIC, and explains how to write
simple programs.

Altman, |. MICROPROCESSORS £10.65
Gives a general overview of the technology design
ideas and explains practical applications.

Altman, L. APPLYING MICROPROCES-
SORS £12.00

Follow volume which takes you into the second and
third generation devices.

Aspinall, D. INTRO TO MICROPRO-
CESSORS £6.40
Explains the characteristics of the component.
NEW:

Barden, W. Z-80 MICROCOMPUTER

HANDBOOK £7.65

Barden, W. HOW TO BUY AND USE MINI-
COMPUTERS AND MICROCOMPUTERS
£7.75

Discusses these smaller computers and shows how
they can be used in a variety of practical and recreational
tasks in the home or business.

Barden, W. HOW TO PROGRAM MICRO-

COMPUTERS £7.00
This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola
MC6800 and MOS Technology MCS6502 micro-
processor.

12

Barna, A. INTRODUCTION TO MICRO-
COMPUTERS AND MICROPROCESSORS

£7.50
Provides the basic knowledge required t6 understand
microprocessor systems. Presents a fundamental dis-
cussion of many topics in both hardware and software

Bibbero, R. J. MICROPROCESSORS IN
INSTRUMENTS AND CONTROL £12.45
Introduces the background elements, paying particular
regard to the dynamics and computational instrumenta-
tion required to accomplish real-time data processing

tasks.
Lancaster, D. TV TYPEWRITER COOK-
BOOK £7.75

An in-depth coverage of tv typewriters (tv's) the only
truly low cost microcomputer and small display inter-

face.
Lancaster, D. CHEAP VIDEO COOK-
BOOK £6.50

Lesea, A. MICROPROCESSOR INTERFAC-

ING TECHNIQUES £7.50
NEW:
Leventhal. INTRO TO MICROPROCES-
SORS £16.70
NEW:

Lewis, T. G. MIND APPLIANCE HOME

COMPUTER APPLICATIONS £4.75
NEW:

Libes, S. SMALL COMPUTER SYSTEMS
HANDBOOK £5.75

The Primer written for those new to the field of personal
home computers.

NEW:
Lippiatt. ARCHITECTURE OF SMALL
COMPUTER SYSTEMS £4.35
NEW:
Moody, R. FIRST BOOK OF MICRO-
COMPUTERS £3.85

(the home computer owners best friend)

McGlynn, D. R. MICROPROCESSORS —
Technology, Architecture & Applica-
tions £8.40
This introduction to the ‘computer-on-a-chip’ provides a
clear explanation of the important new device.

McMurran, PROGRAMMING MICRO-
PROCESSORS £5.50

A practical programming guide that includes architec-
ture, arithmetic/logic operations, fixed and floating point
computations, data exchange with peripheral devices
computers and other programming aids.

NEW:

Nagin, P. BASIC WITH STYLE £4.00
Programming Proverbs. Principles of good pro-
gramming with numerous examples to improve pro-
gramming style and producing.

NEW:
Ogdin SOFTWARE DESIGN FOR MICRO-

COMPUTERS £7.00
NEW:
Ogdin. MICROCOMPUTER DESIGN £7.05

Peatman, J. B. MICROCOMPUTER BASED
DESIGN £19.00
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This book is intended for undergraduate courses on
MICroprocessors.

NEW:

Bursky, D. MICROCOMPUTER BOARD
DATA MANUAL £5.40
Bursky, D. MICROPROCESSOR [;-:?,1:1%

Includes complete description of the processor. Sup-
port circuits, Architecture, Software, etc.

Coan, J. S. BASIC BASIC £7.50
An introduction to computer programming in BASIC
language

Coan, J. S. ADVANCED BASIC £7.30

Applications and problems

NEW:
Duncan. MICROPROCESSOR SOFTWARE
ENGINEERING £13.50
NEW:

Freiberger, S. CONSUMERS GUIDE TO
PERSONAL COMPUTING AND MICRO-

COMPUTERS £5.50
NEW:

Frenzel, L. GETTING ACQUAINTED WITH
MICROPROCESSORS £7.10

This is an.invaluable book for those who want to know
more about hobby and personal computing.

Gilmore, C. M. BEGINNERS GUIDE TO
MICROPROCESSORS £4.75

Gosling, R. E. BEGINNING BASIC £3.25
Introduces BASIC to first time users.

Graham, N. MICROPROCESSOR PRO-
GRAMMING FOR COMPUTER HOB-
BYISTS £7.00
Haviland, N. P. THE COMPULATOR
BOOK £6.20

Building super calculators and minicomputer hardware

with calculator chips.
Heiserman, D. L. MINIPROCESSORS

FROM CALCULATORS TO COMPUT-
ERS £4.85
Hilburn, J. L. MICROCOMPUTERS,
MICROPROCESSORS, HARDWARE,
SOFTWARE AND APPLICATIONS £16.95

Complete and practical introduction to the design, pro-
gramming operation, uses and maintenance of modern
microprocessors, their integrated circuits and other

components,
Klingman, E. MICROPROCESSOR SYS-
£16.95

TEMS DESIGN
Outstanding for its information on real microprocessors,
this text is both an introduction and a detailed informa-
tion source treating over a dozen processors, including
new third generation devices, No prior knowledge of
mIcroprocessors or microelectronics is required for the

reader

Kemeny, J. G. BASIC PROGRAM-
MING £6.10
A basic text.

Korn, G. A. MICROPROCESSOR AND
SMALL DIGITAL COMPUTER SYSTEMS
FOR ENGINEERS AND SCIENTISTS £19.00

This book covers the types, languages, design software
and applications of microprocessors,

COMPUTING TODAY — MAY 1979

Rao, G. U. MICROPROCESSOR AND
MICROPROCESSOR SYSTEMS £20.50

A completely up-to-date report on the state-of-the-art of
microprocessors and microcomputers written by one of
the leading experts

Rony, P. H. THE 8080A BUGBOOK: Micro-
computer Interfacing & Programming

£8.15
The principles, concepts and applications of an 8-bit

microcomputer based on the 8080 microprocessor U
chip. The emphasis is on a computer as a controller.

Scelbi. 6800 SOFTWARE GOURMET
GUIDE AND COOKBOOK £7.80
Scelbi. 8080 SOFTWARE GOURMET

GUIDE AND COOKBOOK £7.80
Scelbi. UNDERSTANDING MICROCOM-
PUTERS £7.60

Gives the fundamental concepts of virtually all micro-
computers.

NEW:

Schoman, K. THE BASIC WORK-
BOOK £3.70
Creative techniques for beginning programmers.
NEW:

Sirion, D. BASIC FROM THE GROUND
UP £6.00

Soucek, B. MICROPROCESSORS AND
MICROCOMPUTERS £18.80

Here is a description of the applications programming
and interfacing techniques common to all micropro-
Cessors.

NEW:
Spracklen, D. SARGON £9.75
A computer chess program in Z-80 assembly language.
NEW:
Tracton. 57 PRACTICAL PROGRAMS &
GAMES IN BASIC £6.40

Programs for everything from Space war games to

Blackjack.
Waite. M. MICROCOMPUTER PRIfMER
6.25

Introduces the beginner to the basic principles of the

microcomputer.
Ward. MICROPROCESSOR | MI(;ERD-
6.00

PROGRAMMING HANDBOOK
Authoritative practical guide to microprocessor con-
struction programming and applications.

NEW:
Veronis. MICROPROCESSOR £12.85
Zaks, R. INTRODUCTION TO PERSONAL

AND BUSINESS COMPUTING £7.50
Zaks, R. MICROPROCESSORS FROM
CHIPS TO SYSTEMS £7.50

Note that all prices include postage and packing. Please
make cheques, etc, payable to Computing Today Book
;Serwce (Payment in U.K. currency only please) and send
0:

Computing Today Book Service,

P.O. Box 79,

Maidenhead, Berks.
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Mr. T. Turnbull — Petsoft Consultant

If you own a PET and want
a disk now, read on...

ness computer system is mass storage. It is an

unfortunate fact that although a cassette based
system will be more efficient in terms of data handling
than it's manual counterpart it can actually be slower in
terms of data retrieval. Searching through files on
cassette for specific records is a very time consuming busi—
ness and unless the software is written to allow the pro-
cessor to perform other tasks during this period the
wastage of actual computing time is high. With a disk
based system this waiting time is greatly reduced, and the
use of disks for large database handling is of great import-
ance. It should be noted that commercial digital tape
mechanisms, as opposed to the audio type, tend to be
much faster and are still used in large computer installa—
tions as back-up storage to the on-line disks.

One of the most vital requisites for any small busi-

A Disk, A Disk, My Computer For. . .

The PET has had large amounts of software written for
it and up till now this has been cassette based owing
to the lack of a suitable disk. Commodore have promised
a dual disk drive for the PET in May but there is a currently
available alternative. The Compu/Think dual floppy drive
has generated considerable interest in both the home
and small business markets and we decided to take a look
at it and give our comments about it.

Before we had actually got around to this task we heard
from Petsoft that they were also interested in the device.
We were offered the evaluation prepared for them by one
of their technical consultants and the following report is
based on that document.

System Overview

The disk operating system goes under the trade name of
DISKMON and uses the well tried PERTEC disk drives.
This gives the system good reliability and long life.

The main drawback of this system is that you need the
EXPANDAPET memory board before you can fit it to your
PET (MINIMUM 16K), the best board to buy is the 32K
board as the disk system needs 4K of RAM to operate and
with a 32K board the top 8K that is not used by BASIC
can be used to store the machine code program for the
disk without interfering with the storage of BASIC pro-
grams and thus allows full use of the 32K that can be
accessed by the PET.

The memory board only takes around 20 minutes to fit
and the ROM card for the disk just plugs into one of the
slots on the memory board, another of the 4 slots on the
board is used to plug in the disk unit connector, leaving
2 spare slots for future expansion. One of these slots
can be used later to upgrade the disk system to double

density. In its present form each disk holds 100K and
if double density option is fitted this would allow 400K
on line. The standard unit as it comes has 200K on line.

Command Set
The ROM card gives PET BASIC 9 additional commands
that can be used in the “READY'" mode.

$FORMAT #

The D stands for the number 1 or 2 depending on
which drive you are using. This command formats an
unused disk into 40 separate tracks, of these 39 are usable
as number 1 is used for the disk directory. All disks must
be formatted before use.

$MEM, AAAA

This command dumps a page of memory to PET's screen
in hexadecimal and character format. The starting
address must be a 4 digit hexadecimal number and the
basic interpreter can be examined. The use of the
graphics while displaying the memory dump to screen
allows you to see where all keywords and error messages
are stored.

$GO

This command executes a machine language program
which has just been loaded into the PET using the $LOAD
command. After loading a machine language program from
disk the PET pointers are set to obey the $GO instruction
and run a machine code program from the beginning,
this saves working out the SYS address.

$DIR # D

This command lists the programs that are on a specified
disk (1 or 2) and tells you the number of free tracks left
available to the user.

$LOAD # D,$SAVE = D
These 2 commands load or save a program from a
specified disk.

$LOAD # D,FILENAME
This command would load a BASIC program from drive D

$LOAD +# DFILENAME.GO
The suffix .GO tells you it is a machine code program that
has been loaded.

$SAVE # D,FILENAME
This is used the same way as load command, with one

14
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COMPU/THINK DISK REVIEW

A view of a typical small business, or advanced home computer, system. The PET has had the expansion memory fitted to hold the
operating system. The printer is connected to the PET via an adaptor, |IEEE-488 to RS232, for system output.

exception, if saving a machine code program you can if
you want specify the range and starting point of the
program.

$SAVE # D,WARTREK.GO,033A,04FF

This would save a machine code program that starts at
address 033A and ends at 04FF. There is no need to
specify these parameters when loading it back into PET
as this is automatically taken care of.

$ERASE # D,FILENAME

This command erases a program from disk and
reorganises free space so all free space is available for
use and so the full disk can be used,

An example of this could be if you erased a 2K program
then saved a 10K program. The 10K program would go to
the same place as the 2K was erased from and the other
programs on the disk in front of it would all move to
make way for the larger program. This saves a lot of time
when wondering how a program is going to fit onto a disk

$HALT OR $H
This command clears PET’s program memory completely.

$BLIST,FILENAME

This command lists the name program to a printer and
prints the filename at the top of the listing and numbers
the pages every 50 lines as this command assumes that
there are to be 50 lines to a page.

Additional Commands
There are another seven commands that can be used in
READY mode or in PROGRAM mode, these are:—

$ODISK,R,D
This command opens a read file on a specified disk

$ODISK,W,D
Same command as above but opens to write a file.

$CDISK
This closes the currently used disk drive

$RDISK

This command reads the next sequential piece of data
from a disk file and stores it in the variable DR$ where it
can be transferred to some other variable in your
program.

S$WDISK

This command writes the contents of variable DR$ on to
a disk data file where it can be read back later using

$RDISK. The last piece of data stored should be the
string “EOF" so an end of file can be tested for.

$XEQ # D

This causes the program whose .name is in the special
variable DF$ to be loaded and run. All variables are set to
ZEero.

COMPUTING TODAY — MAY 1979
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The lights on the front are to indicate ‘drive on’.

The Compu/Think disk showing the twin, vertically mounted drives.

$XER # D
As above but all variables are left intact so large programs
can be overlayed.

$PRNT

This command causes the contents of special variable
PL$ to be printed on a printer, if no printer is attached
the command is ignored. This stops a program from
stopping dead with a “DEVICE NOT PRESENT ERROR".

Using The System

When first switching on your PET you must give the
command SYS(11+4096) to initialize the disk system
This command only has to be given once and the disk
system is initialized till switch off.

The only real care needed is you must make sure you
insert a disk correctly or the write protect heads will not
be disengaged and an error message will result and the
disk will keep spinning until the $CDISK or $DIR  # D.
Instruction is then given to stop the drive. When loading
a program the time taken is only a few seconds for a
7K program as opposed to over 2 minutes for the cassette.
DATA is written and read back at the same speed as

program loading so with this disk system you can have
true computer file systems that are nearly on parr with a
mini-computer.

When double density is available the speed of the disk
system is doubled. There is a special command for
security, this is POKE6,100. This command only allows
RUN, __GO, $HALT.

This stops programs being listed, printed out or altered
by a user. All READY commands except the ones
mentioned are ignored. The disk system and cassette
can only be used under program control and not from
Ready mode so no—one can steal a copy of your program
or disrupt your disk stored programs. The only way to get
out of this mode is to type $HALT and the PET is reset
and the program is cleaned from memory so that not
even after this command can your program be looked
at. This is a very useful command for stopping persons
pinching your ideas and it allows an inexperienced
user to run your program without damaging it.

Sbecial Commands
The disk system has 4 reserved variables these are:-

DF$

This variable holds the file name or program name and
must be initialized before the command $ODISK,W,D, is
given or an error will result.

DI$

This variable stores the directory information (INDEX
INFORMATION STORED IN THE DISK DIRECTORY)
and is 8 bytes long.

DR$

This variable is used to transfer information to and from
disk files.

PL$
This variable stores information for use by a printer.

Program Examples

Here is an example of how a DISK file differs from the
PET cassette file:

PET CASSETTE FILE (READING FILE)

10 OPEN 1,1,0,F$
20 FOR X = 1TO 200

16
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DISK REVIEW

30 INPUT # 1,F(X):IF ST 0 THEN 100

40 NEXT X

100 CLOSE 1

The above is very slow and is prone to error if the “EQF"’
or “EOT" is missed.

DISKMON VERSION OF SAME PROGRAM

5DF$ = F$

10 $0ODISK,R,1:FOR X = 1 TO 200

20 $SRDISK:F(X) # VAL(DR$): IF DR$ = "EOF”
THEN 100 (OPTIONAL)

30 NEXT X

100 $CDISK

This is a vastly faster program.

PET CASSETTE FILE (WRITING FILES)

10 POKE 243,122:POKE 244, 2:0OPEN 1,1,1,F$
20 FOR X = 110200

30PRINT # 1,F(X)

40 NEXT X

50 CLOSE 1

This is slow and prone to error

DISKMON VERSION OF SAME PROGRAM

5DF$ = F$
10 $ODISK,W,1:FOR X = 1T0 200

20DR$ # STR$ (F(X) ):$WDISK
30 NEXT X

40 DR$ = “EOF” : $WDISK

50 $CDISK

This program is extremely fast and reliable.

Utility Programs

Three programs are supplied with the disk, these are very
useful and are as follows.

DISKCOPY This program allows full disk copying
and is very convenient for making
security copies.

This program allows the transfer and
updating of data files from cassette to
cassette or disk to disk or even disk to
cassette and/or cassette to disk.

This program fully tests the reading and
writing of data on both disks.

FILECOPY

DISK-TESTER

The sloping board with the vertically aligned daughter boards is the
ExpandaPET memory which is essential for the operation of the
disk system.

From the evalvation and a caretul study of the docu-
mentation supplied it appears that this system will be a
serious competitor to the Commodore disk drive when it
finally appears. The documentation is both clear and
concise for the Compu/Think drives and the Expanda PET
memory and makes a welcome change from some that
has passed through our hands. Using the disks should
prove to be no problem once the operating system has
been mastered and the documentation is clear on this
important aspect.

Software Soon

Petsoft are currently considering putting their software
on to Compu/Think format disks at a small increase in
price, solely because a disk costs more than a cassette,
and this may well prompt a reaction from other software
houses in his field.

It will be most interesting to compare this system with
Commodore’s own and hopefully we shall be able to do
this soon.

Our thanks are due to Petsoft for allowing us to use Mr.
Turnbull’s report and to H.B.- Computers of Kettering
for the photographs.
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ELF 11

featuring the amazing

RCA COSMAC

1802 microprocessor

COMING SHORTLY -
TEXT EDITOR
ASSEMBLER/

DISASSEMBLER

£99.95

PLUS £7.99 VAT

* RCA Cosmac COS/MOS 1802
Microprocessor. Addressable to 64K
with DMA interupt 16 registers, ALL.
* 256 bytes RAM with facilities for on
board expansion to 16K and capability
to handle 64K.

* Fully decoded, professional HEX
keyboard.

* Stable XTAL clock,

* RCA 1861 video IC enables display
of any segment of memory on TV or
Video Monitor.

* Option of fully built and tested unit
or kit.

. L INCLUDES VIDEO
. 4 INTERFACE

YOU can own an ELF || personal computer for Jjust £99.95,

STOP reading about computers and get your “hands on” an ELF | and Tom Pittman's Short Course. EL |1 demonstrates all the
91 commands which an RCA 1802 can execute, and the Short Course speedily instructs you how 1o use them

ELF II's VIDEO OUTPUT makes it unigue among computers selling at such @ modest price Attached to your TV-Video
Monitor ELF allows you to display alphanumeric readout graphics or video games.

ELF Il EXPLODES INTO A GIANT
ELF II's 5-Card expansion buses allows you to expand as your need for POWER grows. Plug in the GIANT MONITOR
BOARD for IO with cassette, ASCH Koyboard, TTV. RC232-C eic, ADD up to 16K RAM onboard or more. Build your own
circuits with a KLUGE prototype board
Expanded ELF |l is perfect for engineers. business. industry; scientific and educatianal puUrposes
TINY BASIC cassette tape makes programming the EF Il gven easier. Use with your ELF 11 Commands include: SAVE: LOAD!
#. =, x, |} LET: |F/THEN: PRINT: GOTO: GOSUB: RETURN: END: REM- CLEAR LIST: RUN: PLOT. PEEK: AND POKE: 26
variables (A-7) comes fully documented and includes alphanumeric character generator for direct display on your 1V
ELF BUG MONITOR casseite lets you debug programmes at lightning speed. It displays contents of all registers on your TV
at any point in your programme. Also displays 24 bytes with full addresses, blinking cursor and auto- scrolling. A must for the
SErious programmer
THE TEXT EDITOR gives vou word processing ability and the ability to edit assembly language programs while they are
displayed on your video monitor. Lines and characters may be quickly inserted. deleted or changed. Add & printer and the ELF
Il can type letters for errof frea — plus insert names and aodresses from YOUF M g list!
ELF Il's ASSEMBLER translates assembly lang: progrms inta hexadecimal machine code for ELF || Gse. The Assemble
features mnemonic abbreviations rather than numerics so that the instructions on your programs are easier to read — this is 3
big help in detecting errors
ELF II's DISASSEMBLER 1akes machine code pre grams and produces assembly language source listings, This helps you
understand the programs you are working with and improve them when required.

138 KINGSLAND ROAD

H.L. AUDI]Q (5o ez eay
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PLEASE SEND MEL] TICK. COMPLETE AND POST TO ABOVE ADDRESS

INCL VAT
CIRCA COSMAC ELF11 Kit, complete with instruction & operating manual £107,95
O] ELF11 Wired & Tested complete with power supply, RCA 1802 Users manual & T. Pittmans Short Course£161.15
[ Power Supply for ELF11 £5.40

Tl GIANT BOARD Kit for cassette 1/0:TTY, R$232-C £39.96

1/0, Bbit P 1/0, decoders for 14 separate

1/0 instructions and systems monitor
C] GIANT BOARD Wired & Tested £64.75
14K RAM BOARD Kit addressable to any page to 64K £97.15
[0 4K RAM BOARD Wired & Tested £124.15

KLUGE Prototype board accepts up to 36 1C's £15.95
[ 86 pin Gold Plated Connectors (1 required for each add on cards) £5.40
[J RF Modulator to use with TV £3.00

ASCl11 Professional Keyboard Kit £63.33

with 128 ASC11 upper/lower case set, 96 printable characters,

onboard regulator, parity logic selection and choice of 4

handshaking signals to mate with most computors
[J ASC11 Keyboard Wired & Tested £98.15
O DE-LUXE METAL & PERSPEX CABINET for ELF11 £29.82
C DE-LUXE METAL CABINET for ASC11 KEYBOARD £19.83
[J EXPANDED POWER SUPPLY, required when using 4K RAM £19.78
] TINY BASIC cassette Tape £14.68
O ELF-BUG monitor cassette Tape £14.68
I Tom Pittmans *'Short course on Microp' & Comp'’ Progm' manual £5.00
1 Tom Pittmans **Short course on Tiny Basic™' £5.00
[ RCA 1802 Users manual £5.00
O TEXT EDITOR on cassette tape £18.90
O ASSEMBLER on cassette tape i:: H::::

8

0 DISASSEMBLER on cassetie tape

ALL PRICES QUOTED INCLUDE VAT

ADD £2.00 P & P for orders over £15.00

| ENCLOSE

CHEQUEPO No: . .o i T R e

BARCLAY CARD Nt v

DEALERS ENQUIRIES WELCOME

CREDIT CARD PHONE ORDERS ACCEPTED
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Gar Audio
S

Full medium and long wave tuning Com-
plete with speaker and mountings. Suitable -
for positive or negative chassis. Latest

o £1.00

£9.95 + post

" b ﬂ E'."..-.-.-.-.c.- o 4

Push Buttnn NEE=E I

MW/LW - TTEEE
One LW. four MW buttons plus manual
tuning. Complete with speaker and moun-
tings Latest model, negative chassis only

£15.60+ oo

Post
Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave, Tone and balance controls
Fast torward facility on tape Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model 15 discounted else-

where at £50 up
£1.00

£38.95. LY

Stereo Speaker Set

Suitable for above sterec unit. Good quality
in surface mounted casing. 5W nominal,
BW peak.

£3.95 (pair) + 70p Post

Telescopic Car Antenna

Multi-section standard type. suitable for
angled mounting with locking key

£1.60 + 320p Post

Metal Detectors

Treasure Tracer Mk 11l

The onginal Treasure Tracer Sales
exceed 7.000. 5-transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-built
search head 7

Kit: £17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

* Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery: 7in dia. search
head Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous. negative reaction to
won. This model's normal price is
£39.951

£22.95 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press
Callers by appointment only please
Send s.a e. for leaflet

Minikits Electronics Ltd.
6¢C Cleveland Road
S. Woodford
London E18 2AN
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Britain 1s a nation
of PET lovers

Hobbyist
Commercial
Scientist
Education

for the first time
user and the professional
check out the PET, the world’s

most popular personal computer

¥ AVAILABLE in either 4K, 8K, 16K* or 32K* RAM.
(*with large typewriter style keyboards.)

¥ CAPABLE - just like a traditional computer.

# UNDERSTANDABLE - fast, comprehensive and powerful -
BASIC is one of the easiest computer languages
to learn, understand and use. Machine language
accessibility for the professionals.

¥ PERSONAL - easily portable and operated - just “plug in”
and go. Unique graphics make fascinating displays.

% EXPANDABLE - built in IEEE-488 output, 8K RAM expandable
to 32K, parallel user port 2nd. Cassette interface.

¥ SERVICEABLE - easily serviced - only 3p.c. boards all readily
accessible.

Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now

available.

Contact your local dealer for a demonstration, also for memory
expansion and peripheral details, also list of readily available
software.

In case of difficulty call COMMODORE SYSTEMS DIVISION

ALTHORISED COMMODORE
PET DFAL ERS

Birmingham

Taylor Wilson Systems Ltd
Knowle (05645) 6192
Bolton

B & B Consultants
0204-26644

Bristol
Sumlock Tabdown Ltd
0272 -26685

Cardiff

Sigma Systems Lid
022221515

Derby
Davidson-Richards (Int) Ltd
0332- 366803
Durham

Dyson Instruments
0385-66937
Grimsby

Allen Computers
0472 -40568
Guildford

P.PM.

048337337

Hemel Hempstead
Data Efficiency Ltd
0442 57137

Leeds

Holdene Ltd.
0532-459459

Hove

Amplicon Micro Systems
0273-720716

Liverpool

Rockliff Brothers Ltd.
051-521 5830

Liverpool

Dams Office Equipment Lid
051 227 3301

London N.W.4

Da Vinci Computers Ltd.
01-202 9630

London W.C.2

TLC World Trading Ltd
01 R39 3893

London EC1

Sumlock Bondain | 1d
(1=254-2449

Manchester

Cytek (UK) Ltd
061-832-7604

Sumlock Electronic Svcs.
D61-228-3507

Morley (W, Yorks)
Yorkshire Electronic Sves.
0532-522181

Northern Ireland
Medical & Scientific
0B462 77513
Nottingham

Betos (Systems) Ltd
0602 -48108

Reading

C.S.E. (Computers)
N734-61492
Southampton

Symtec Systems Ltd
0703-37731

Business Elecironics
(704 738248

Swansea

Radio Supplies {Swansea)
079224140

Thame, Oxon

Memec Systems Lid
084-421-3149

Woking

Petalect Ltd

(&8-62—69032
eovil

Computerbits Ltd

935.26522

360 Fuston Road, London. Tel. 01-388-5702
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SPECIALS

TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhaller, 'scope calibrator, electronic Ignition, car
theft alarm, turn indicator canveller, brake light warning, LM3800 circuits, temperature

alarm, aerial her, UHF-TV p p., metal | , four input mixer, IC power supply,
rumbie filter, IC tesler ignition dmlng Il,xhl 50W stereo amp. and many more.
Book 3: SOLD OUT!

Book 4: £1.00 + 25p P&P.

Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit . ..

Book 5: £1.00 + 25p P&P.

5W stereo amp., stage mixer, disco mixer, toueh organ, audio limiter, infra-red intruder
alarm, model train controller, r ion tester, headph radio, STD timer double dice,
general purpose power supply, logic tester, power meter, digil.al voltmeter, universal
timer, breakdown beacon, heart rate itor, IB metal | ature meter .

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot"
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show . ..

Eraphic Fqualiser... Marker Generatar

CETY Camera........ Headphane Adaplor

LED Dice..... M mmrrm

smnmmm ..... Lightshaw
Active Crossaver.... Hear and Tell Unit
Pink Noise Generalor......65R Monitar

tomorrgse,

WieaTS
HAPPERING TH
Prag

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
Erojects for everyone — none of which

ave appeared in ETI — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

ELECTRONICS — IT'S EASY
Books 1,2 & 3.

Our successful beginners series came to an
end some time ago now, and the whole
series is avallable from us in reprint form.
The three books between them contain all
the information presented in the series
{sometimes in more detail!) and together
orm an excellent starting point for any-
one interested in learning the art of
electrgnics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
LLECTROMNICS 1O0AY INTERNANONAL

ETl
CIRCUITS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each vol ins over 150

mainly drawn from the best of our Tech:
Tips. The circuits are indexed for rapid
selection and an additional section is
included which gives transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenal —
hardly surprising when the circuits cost
under Ip each!

£1.50 + 25p P&P each.

ORDER FROM

Specials Modmags Ltd 25-27 Oxford Street London WIR 1RF

Postage and packing also refers to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

from ETI
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Mr. P. Minch B.A.,

Offset problems with a
circular solution

Fig. 1. The two scales must be fastened
together with a small nut and bolt
through the centre.

f you own a micro that Iis programmed
l in hexadecimal but do not have access to an

assembler then you have to calculate offsets by
hand. Not many people know their hex addition tables by
heart (for example A + B = 5 carry 1), so they use look
up tables. The circular slide rule described in this article
is much quicker to use.

Making the Rule

Cut out two circular discs of stiff card 10 cms. and
14 cms. in diameter. Divide each scale into 16 equal seg-
ments and mark the divisions as shown in Fig. 1, writing
the appropriate numbers into each segment. Both scales
have the hex digits O to F on them as their main
inscription. They both also have the decimal equivalent
of A to F where the scales meet as a reminder of the hex
times 1 table. The outer edge of the outer scale has the
16 times table on it. The inner edge of the inner scale has
the 15's complement on it marked as 0, 1, etc.

How to Use a Slide Rule

Now that the only useful scale on a normal slide rule is
the one on the edge for drawing straight lines it might be
worth reminding the very young or forgetful of us what a
slide rule did. As the scales are rotated and the inscribed
numbers counted off the distances, or angles in our case,
are added or subtracted depending on the direction.
Originally the scales were marked logarithmically so the
effect was to multiply or divide the numbers, but our
scales are linear to give addition and subtraction.

Now For How To Do It

TO ADD e.g. X + Y = ANSWER

Rotate the inner scale until its zero is under 1 on the
outer scale. Clamp the scales together with your
fingers and trace round clockwise until you find Y on
the inner scale. The ANSWER is above it on the
outer scale. If you pass the outer heavy black line carry
1 to the next column.

TO SUBTRACT e.g. X — Y = ANSWER

Find X on the outer scale. Rotate the inner scale until
Y on it is under X. Clamp and trace round anticlockwise
to zero on the inner scale. The ANSWER appears above
it on the outer scale. If you pass the outer heavy black
line pay back one to the next column.

Practice adding and subtracting with low decimal
numbers so that you can easily check the result. Now
check through the following examples with your slide
rule. They are based on 8 bit bytes and assume 2's
complement arithmetic, that is, if the most significant
bitis a 1 the number is negative.

Addition
245
3 E+
6 B

D + E = B carry 1. The slide rule in Fig. 1 is shown set

22
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HEX RULE OK!

for this addition. Remember to add clockwise or you will
lose the carry 1. 2 + 3 + 1 = 6 you can do in your
head of course.

Subtraction
T
56—
1D
3 — 6 = D pay back 1. Fig. 1 shows the slide rule set

for this calculation also. The pay back 1 makes the 5 into
6 giving7 — 6 = 1.

Decimal to Hex Conversion

This is achieved by successive division by 16, the
hexadecimal remainders forming the result. It is hear that

1 550

Fig 2. The rule is shown set to add D + E as
in the addition example.

you need the 16 times table on the outer ring of the
rule. The following example shows the conversion of a
double byte (double precision) number, 10,815 10 to 2A3F 16

16) 10815

16) 675 r' F

16) A201 3

16( 2r1r A 2A3F1s
iy 2

A common mistake is to forget the last line, that is, 16
into 2 goes nought remainder two.

Hex to Decimal Conversion

For single byte numbers use the 16 times and 1 times
tables on the rule to look up the value of each nibble and
add them together. For example,

3bi = (3x16) + (Bx 1)
= 48 + 11
= B9

For multiple byte numbers you really need a calculator to
handle the decimal arithmetic. If your calculator is the
sort where the next operator (+ X) completes the
previous operation the result is most easily obtained by
"expanding the polynomial” without using brackets, for
example,

6BE416=6x16+ 11x16 + 14x16 + 4
= 27620 10

Negative Thinking

If a single byte number is used as a counter the largest
number it can hold is 255 10 that is FF 6. However when
the same single byte is used in a two’s complement arith-
metic calculation the number will be considered as nega-
tive if the leading bit is a 1. That is, all single byte Hex
codes “higher’’ than 7F are negative numbers. To find
what such a number represents in decimal it must first be
negated, thus forming its positive hex version, and then
converted to decimal in the normal way.

Negating Hex Numbers

To negate a number write down its 15’s compiement and
add 1. The complements of the hex numbers are given as
0 etc. on the inner scale of the rule. Here the example in

hex and binary for comparison.

negative number =Ch5 =11000101
complement =3A =00111010
add 1 =3B =00111011
decimal value =59 =5H9

So C 56 represents —5910in 2's complement form.

Similary to load an address with a negative number simply
repeat the above procedure, for example.

negative decimal number
positive hex version
complement
add 1

So F46represents — 1210.

I

|
mTmo -
ABWON
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INTRODUCING.
DUAL DRIVE MINIFLOPPY FOR PET!

*DUAL MIN| FLOPPY DRIVE WITH 100K PER DISK SIDE FOR
TOTAL 200K ON LINE £833 + VAT

*DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS

*FAST LOADING SPEED A

*DISKMONTHM (DOS) AUTOMATICALLY REORGANIZES FREE
DISK SPACE AFTER SAVE OR ERASE

*DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD
PLUGGED INTO EXPANDAPET*

*DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK
DATA FILES

*DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF
PARALLEL PORT SUCH AS CENTRONICS 779

*FULL DISK SOFTWARE SUPPORT

*FORTRAN & PLM COMPILERS THIS JANUARY

+90 DAY MANUFACTURER'S WARRANTY ON HARDWARE

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS
AND UTILITY DISKETTE

*CALL OR WRITE FOR ADDITIONAL INFORMATION

*INITIAL QUANTITIES LIMITED

*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE
MANUFACTURER

QERERN

DKHE41 —DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON

L R R A PP P 2 v S £883+ VAT
DKL067 —DISKMON ASSEMBLER LISTING/DOS o et
ASM789T —PET-ASSEMBLER ON CASSETTE ....... ..£19.95

ASM789D —PET ASSEMBLER ON DISKETTE (5-5 inch) ..... £39.95

LNK456 —AUTOLINK LINKING LOADER ON DISKETTE ..£39.95
FOR300 —FORTRAN COMPILER ON DISKETTE ......... £69.95
PLM400 —PLM COMPILER ON DISKETTE ............... £39.95

Y BUSINESS PACKAGES STARTING IN Ist QUARTER 1979 e
*THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM |6K—

OHIO SCIENTIFIC
SUPERBOARD I

INTERNAL MEMORY T

INTERNAL MEMORY
EXPANSION FOR PET!

EXPANDAPET™

EXPANSION UNIT L PR
A =& s ow

“MOUNTS EASILY INSIDE Lt e

YOUR PET e rS TwEs
*EASY TO INSTALL . WmENESD

(15 MINUTES) ; el T

*USES LOW POWER
DYNAMIC RAMS

=90 DAY PART & LABOUR
| YR-RAMS

=30 DAY MONEY BACK
GUARANTEE

*MOUNTING SLOTS
FOR 4 BOARDS

*CALL/WRITE FOR
ADDITIONAL INFO

%t

Standard Features
@ Uses the ultra powerful 6502 microprocessor

32K UNIT ALLOWS 8K OF

*DEALER INQUIRIES

8K Microsoft BASIC-in-ROM

ASSEMBLY LANGUAGE INVITED @ Full feature BASIC runs faster than currently available
SUBROUTINES ACCESSED personal computers and all 8080-based business com-
VIA THE USR COMMAND Eff“%ﬂ??&“ ;&'fﬁs Luters

OPTIONAL PLUG-IN
BOARDS

£261. + VAT

@ 4K static RAM on board expandable to 8K
@ Full 53-key keyboard with upper-lower case and user

24K (+ 8K PET - 32K)

programmability

g.E|P6%AiLfC1)C;oBE£[§D ?8? 32K (- 8K PET£32£é£}VAT @ Kanses City standard audio cassete interface for high
. AL - reliability
ik ERROISGARD RS £S5 T VAT @ Full machine code monitor and 1/O utilities in ROM
@ Direct access video display has |K of dedicated memory
MUSIC BOX besides 4K user memory), features upper case, lower case,

Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc,

£37-50 inc. VAT & P&P

T.I.5. WORKBOOKS
A set of 5 workbooks to give you a full understanding of all the
ins and outs of your PET more fully than any previous man-
vals.

£15.95 per set, inc. P&P

Lots of software and other goodies.
Send large SAE

Tel: 01-981-3993

graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV's with
overscan display about 24 rows of 24 characters, without
overscarn up to 30 - 30 characters.

Extras

@ Available expander board features 24K static RAM
(additional mini-floppy interface, port adapter for printer
and modem and OSI 48 line expansion interface.

@ Assembler editor and extended machine code monitor
available.

Fully built and tested. Requires only 5V at 3 amps and a

videomonitor or TY and RF converer to be up and running.
DELIVERY 3-4 WEEKS

LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB

Telex: 261426 Attn: Lotus Sound




TECS REVIEW

We review a new Teletext
decoding home computer

t last a British firm is exploiting a British lead in the
A information industry. The Liverpool based firm of

Technalogics have developed what is believed to
be the first home computer system which is directly
interfaced to the Teletext system. The computer is based
on the well proven Motorola 6800 CPU and provides a
self contained Teletext decoding system, a home
computer and the capability of being expanded into a
small business system.

What Goes On

The concept behind the development of the system was
to exploit the use of Teletext as an information source
and to allow connection of a micro-processor system to
this source to enable use to be made of avaivable data.
As well as providing an extremely high quality Teletext
display the system has a resident 3K mini-BASIC to allow
user programs to be run on the machine. A monitor is
available for machine code programming. As an added
bonus the Post Office are to evaluate TECS for connec-
tion to Prestel; this will give access to a vast database
(see Prestel article) and allow for user creation of pages
on the system.

How It Does It

All the decoding of the Teletext information is performed
in software, this allows the machine to store data offline
for later use. The data is transmitted in the top two lines
of the TV picture as serially coded information. The data-
base is scanned and two rows of data are sent every
20 mS. Each page is made up from 24 such rows. Because
the data is sent in this way there is a finite delay between
the page number being entered and the actual page being
received. The TECS system reads the top two lines of the
TV display into a small buffer, 256 bytes, and then
checks to see if the data trapped is from the page that
was requested. If it is, this data is decoded by the resident
program and the resulting information placed in a 1K RAM
for display on the screen. The decoding process is
performed during the 20 mS that it takes for the next
rows to be transmitted. The data held in the 1K RAM is
formatted into a single screenful of information arranged
in a 40 column by a 24 row format. Because the

Technalogics

announce

TEC

COMPUTER  SYSTEN

character generator and display RAM are common to
both Teletext and BASIC you can use the full character
set under BASIC, thus creating your own Teletext style
pages. This would enable you to have an in-house system.
Because the decoding is done in software it is possible to
write programs to either store the Teletext data offline,
output to a printer or use the data as actual data for a
program. Telesoftware is currently being tried by the IBA.
Thus for instance a program could be written to monitor
the changing stock exchange prices over a given period
of the day and then produce a graph of specific changes.
Because the programs have access to the full character
and graphics set used in Teletext programs like this will
present little problem, educational quizzes using conceal-
reveal, coloured bar graphs and many other possibilities
are made easy.

The Languages

The machine code monitor performs all the usual
functions such as load, dump, memory modify etc., and
also has pre-settable breakpoints. The monitor, if not
resident in PROM, can be loaded under BASIC to allow
machine code sub-routines to be written. The mini-BASIC
is an integer BASIC with 26 variable names, 1 and 2
dimensional DIM statements, the usual maths expressions
and GOSUB, RND, TAB, LET etc. A more advanced
BASIC will be available soon in either cassette, ROM or
disk form. TECS will also be able to run PASCAL which
is under development.

The Central Processor Board

This as you may expect is the heart of the system. The
bus is of a standard format, 16 true address lines and 8
inverse data lines, all are fully buffered. The processor
can address the full 64K. As well as the CPU the card
contains a bi-directional RS232 interface with strappable
Baud rates for both send and receive between 75 and
9600. This allows for a low speed input and high speed
output or vice-versa. The CPU clock chip (6875) provides
all the necessary processor signals and also those required
for external RAM. An 8 bit parallel port is also provided,

this can be used for the keypad or a parallel-output
keyboard. Memory provision on the board is 4K of ROM,
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2716, containing either Teletext, Monitor and Prestel soft-
‘ware or Teletext and a 3K mini-BASIC. There is also 4K of
RAM, 2114, for user programs. Further features of the
card include a hardware parity check for hamming
error correction, 16 levels of hardware interrupt and a real
time clock interrupt.

The Teletext Input Board

The card takes the analogue input from the TV and shapes
to TTL levels, the data is then stored in a 256 byte RAM.
This RAM can also act as the PO security check for
Prestel connection, battery back-up is available for this.
As well as performing these functions it can act as the
processor memory if no RAM is available on the CPU
card. The RAM also acts as the hardware stack. Also
contained on this card is a 1K RAM for the display, with
buffered read and write it provides a memory mapped
VDU, with byte O being the top left hand corner so any
position on the screen can be found using the
formula 40 times the row address + the column offset.

The Display Board

This card provides the Teletext output into the RGB
stages of a TV or indeed a monitor. The card houses
an X887 character generator ROM plus all the new Tele-
text facilities. These include conceal-reveal, double height,
flashing characters and background colour, the transparent
cursor, allowing you to see what you've just done!

The Basic System
With the three boards detailed above you have a system
which can decode the Teletext signals, run BASIC

programs, run machine code programs and in the not too
distant future communicate with Prestel. The output will
drive a colour monitor or a modified TV. If you want to
avoid the modification of a TV, an aerial input board is
available, complete with tuner assembly, and this will
enable you to remotely change between TV, Teletext
and Prestel displays. Prestel connection, subject to PO
approval, will only be used with this aerial input module
as type approval for each TV connected would have to be
sought for direct drive.

As with all systems that really interest the buyer the most
important question is that of expansion. The plans for the
TECS are well advanced, the Prestel connection is merely
awaiting PO approval, and include the following. With
the availability of 2102’s RAM extension will be possible
up to the full 64K. The projected card will handle 32K of
dynamic RAM and 16K of either PROM or RAM, with a
16K RAM for the DOS to allow greater flexibility. Also
under development is a general purpose interface board.
This will handle up to 4 disks, either standard or mini-
floppies, an RS232 bi-directional interface as on the
processor card, two Kansas City bi-directional cassette
interfaces operating at 300 Baud and 2 8 bit parallel ports.
In addition to all this there will be a 256 byte ROM for
the DOS bootstrap and a software controlled bleeper for
general useage. The DOS will be crystal controlled but
the RS232 will run off the system clock as on the CPU
card.

A simple Kansas City interface is available to hang on the
bus for immediate use. The tuner encorder card actually -
consists of a main card with a sub chassis. This provides
full TV tuner and i.f. with sound and full remote control.
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TECS REVIEW

The system allows full broadcast lock and this enables the
Teletext inserts to appear in PAL full colour which is not
normally possible. The modulator uses an 8MHz band-
width for high quality.

The disks for the system will be BASF drives using single
sided floppies and having a storage capacity of 80K.
These will have a seperate PSU to prevent interference
problems.

Hardware Configurations

Two versions will be available, a desktop system with a
full keyboard for Prestel Editing or a short form keyboard
for TV control and programming, and a rack based system
for OEM and hobbyist useage. The cased version will
have either 2 integral floppies or an add-on unit containing
four. The basic cards supplied with the cased version will
be the CPU, Teletext decoder and the display card. The
unit will have expansion slots and also room for the aerial
input board and modem. A power supply will also be
included in the unit.

The rack mounted version is based in a 19" 5U rack
and can be supplied with the full range of cards as for the
cased version. The power supply will be a separate unit.
Expansion room for disks is available within the rack or as
a separate unit.

Background

The system was developed from a hardware Teletext
decoder also produced by Technalogics. All the develop-
ment has been done in house by the three directors of the
company. The quality of the circuit boards and the metal-
work is very impressive and because all the logic design

From left to right: The TECS running a basic program. The console is
the desktop version with the full keyboard and ancillary controls. The
disk drives will mount on top of the unit, giving twin mini—floppies
with 160K total storage.

The centre photo shows left to right the display board, the CPU and
the Teletext decoder board.

The right hand photo shows TECS working as a Teletext decoder. The
display is in full colour with all the latest facilities,

possible has been done using low power IC's the unit
should give a long trouble-free life. All the units sold are
being registered to enable easy maintenance and also to
provide a user club. The various cards for expansion will
be available shortly, orders can be placed for the actual
system now and will be dealt with in strict rotation. The
three main cards will also be available as kits for the dedi-
cated home constructor. The CPU board will also be
available on its own for those of you who like to configure
your own system.

After spending a day talking to the designers and playing
with the various facilities the overiding impression was
that this could be a very big step forward in the home
computer market and the provisional prices indicate that
you won’t have to give the traditional arm or leg to get
one in your living room. One can only hope that now the
lead has been taken in the information field by British
companies that the progress is maintained to the same
high standard as this machine.
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. Microprocessors from Chips to Systems £7.95
Microprocessor Interfacing Techniques £7.95
Z80 Microcomputer Handbook £7.50
N | r— .—, ISF—S TV Typewriter Cookbook £7.50
- T.T.L. Cookbook £7.50
CMOS Cookbook £7.95
Room CT IC OP-AMP Cookbook £9.50
313 Kingston Road, liford RTL Cookggok es.z:
IC Timer Cookbook £7.5
Essex, IG1 1PJ, England The Cheap Video Cookbook £4.30
01-553 1001
A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND
MAGAZINES FOR THE HOBBYIST. EDUCATIONALIST, PROFESSIONAL Introduction to Personal and Business Computing £4.95
AND RETAILER Getting Involved with your Own Computing £4.75
Your Home Computer £5.95
Introduction to Microcomputers How to Profit from Your Personal Computer £5.50
Vol O: Beginners Book £5.95 Reference Book of Personal and Home Computing £4.95
Vol 1: Basic Concepts £6.30 Hobby Computers are Here £3.95
Vol 2: Some Real Microprocessors (without binder) £18.95 New Hobby Computers £3.95
Vol 2: Some Real Microprocessors (with binder) £24.70 Understanding Microcomputers and Small Computer Systems £7.95
Vol 3: Some Real Support Devices (without binder) £11.95
Vol 3: Some Real Support Devices (with binder) £17.70
Undating subscription (6 issues) for Vol 2 £18.95 ;
Updating subscription (6 issues) for Vol 3 £18.95 Hﬁrifgr;? Hont StaeRasiC 21223
Updating subscriptions for Vol 2 & 3 £30.00 8 sl BASIC £3.50
1 Updating issue (specify for Vol 2 or 3) £4.00 A?ﬁ:nced BASIC £6.00
1 Binder (Specify for Vol 2 or 3) £5.75 My Computer Likes Me When | Speak in BASIC £2.75
Introduction to PASCAL £3.95
6800 Programming for Logic Design £6.30 SCELBAL — High Level Language + Supplements £20.00
8080 Programming for Logic Design £6.30
Z80 Programming for Logic Design £6.30
S Accounts PaEabie and Accounts Receivable E:‘lgg:
BASIC Computer Games £5.50 Payroll with Cost Accounting 5
What To Do After You Hit Return £8.95 General Ledger £10.95
8080 Galaxy Game e g;:g
The Colossal Computer Cartoon Boo . Basic Software Library:
Computer Rage (A Board Game) £6.95 Vol 1: Business and games Programs £17.50
Artist and Computer £3.95 Vol 2: Maths, Engineering and Statistical Programs £17.50
Games with a Pocket Calculator £1.75 Vol 3; Advanced Business Programs £26.95
Games, Tricks & Puzzles for a Hand Calculator £2.49 Vol 4: General Purpose Programs €7.95
Vol 5: Experimenters Programs £7.95
Z80 Instruction Handbaook £2.95 Vol 6: Miniature Business System £32.50
8080 Programmers Pocket Guide £1.95 Vol 7: Chess/Medbil/Wdproc Programs £26.95
8080 Hex Code Card £1.95
8080 Octal Code Card £1.95
Some Common BASIC Programs £6.30
BF Dobbs Usiraal Val 1 £10.00 ?.?::%‘33; gr!olg:':ams that Work (in BASIC) g;gg
Best of BYTE £8.95 é
Scelbi BYTE Primer £9.95
Best of Creative Computing Vol 1 £6.95 :
Best of Creative Computing Vol 2 £6.95 2030 g;g;g:;ﬂ iy e
Bestot MICRO £5.50 8080 Standard Assembler £9.95
Special Package: 8080 Assembler, Editor, Monitor £20.00
BOBOA/BOBS Assmebly Language Programming £6.45 Bar Code Loader for 6800, BOBO, Z80 and 6502 £1.75
6800 Assembly Language Programming £6.45 Tiny Assembler for 6800 Systems £5.75
80B0 Software Gourmet Guide and Cookbook £7.95
6800 Software Gourmet Guide and Cookbook £7.95
Magazine Subscriptions: UK Oversens MR BEO 2 e £1.50
Pri
Subscriptions start with 3 weeks e Ence Eﬁsg::; i;':DU""Q 5;;2
MICRO-6502 Journal (12 issues) £11.50 £12.50 ROM £1.75
Personal Compullr_\g (12 issues) £16.00 £17.00 BriBabbeloomal £1.75
Interface Age (12 issues) £20.00 £21.00 Computer Music Journal £3.75
Dr Dobbs Journal (10 issues) £13.00 £13.50 People’s Computers £1.75
Computer Music Journal (4 issues) £10.50 £11.00 BYTE £€2.25
People's Computers (6 issues) £B8.00 £8.50 Creative Computing £1.75
BYTE (12 issues) : £21.00 £21.00 Calculators and Computers £1.75
Creative Computing (12 issues) £16.00 £16.50 Kilobaud £2.25
Calculators aznd Computers (7 issues) £10.00 £10.50 73 £2.25
Kilobaud (12 issues) £20.00 £21.00 ; £1.25
73 (12 issues) 20,00 31 oo Magazine Storage Box (Holds 12)

THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE JANUARY 1979 DUE TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT

NOTICE.

HOW TO ORDER

Please note our prices include postage
and packing, but not insurance, if
wanted add 12p for every £10 of
books ordered. Make cheques, PO's
etc. payable to:

L.P. Enterprises.

CREDIT CARDS accepted
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS
N.B. Diners Club orders cannot be accepted
by telephone.

Phone: 01-553 1001 for Credit Card
orders (24-hr answering service)

Send to address above
Indicate Payment Method:

........ My cheque, P.O., |.M.0. is enclosed in Sterling on U.K. Bank

........ Charge to Barclaycard/Visa/Access/Diners/American Express

A" Orders must be Prepaid
Total Enclosed £. .. ..

CrethitCardiNG s = il et s sesiscaionms aii Sl S Expiry Date . .... ..

(112 A ol el s e A P e A i P e e O )

e T Y e O R O R VoL T30 IO S AT I T ) S oo s
........................................ POSTCODE .......
T G Lo L e T | b e o Mo st o BRI Sl w11 B iyl

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days
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Electronic
Games Survey

Whether you want to play draughts, break codes or
learn maths there is a little box somewhere that
would like to hear from you.

Next month we shall take a look at a selection of
the little beauties that have appeared, both from
the UK and America.

The variety available is almost bewildering as you
will see and although some will hold few surprises
there are one or two that are really excellent.

So make a date with next month’s Computing
Today if you enjoy a break from the more serious
side of computing.

Graded Gains

Give Program
Power

Apologies for the humour, but in this case it can be
justified. One of the best methods of initiating
yourself into the mystic arts of machine code
programming is to grab hold of an evalvation kit
and start key pushing.

Confusing though is it not?

The Motorola D2 is one of the best of its type,

and next month we present an article based on this
machine that is designed to take a reader step by
step through an ascending series of program
examples,

o qpdom ;&
Yourself

One of the requisites for many games programs
is a random number generator. For those of you
who do not have access to a high level language
this Hardlines project will give you a random num—
ber machine. We are also throwing in an example
program to make this interesting to both software
and hardware readers.

Humbug

Monitor

A new, more powerful monitor for the TRITON,
ETI’s home computer, has been produced, We
give you the low—down on its facilities in next
month’s issue.

Nascom
Package

Another excellent program for the NASCOM from
Malcolm Bell. Next months piece is an educational
package that uses a libray of “subjects” to cover
virtually any field you wish.
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Mr. M. Bell

Micro system—mini
language

5 is being offered by MICRODIGITAL as a high
M level language of 0.6K to run on a standard NASC—

OM 1 with a T2 monitor. At first glance the facilit-
ies offered are impressive for its size and the documentation
is full of optimism. It must be accepted from the outset that
if 2K and 4K BASIC interpreters have limitations then the
‘M5’ must have definite handicaps, but if it is successful in
providing programming assistance for what is essentially a
machine code micro—system then it fulfils its function and
its limitations must be accepted.

Language Facilities

M5 is mainly intended for positive integer (ie whole number )
arithmetic within the range O to 65,536. Its use of Reverse
Polish Notation ( RPN ) in preference to arithmetic notation
allys it with the early four function calculators, and indeed
those still produced by Hewlett Packard. There are 26 possi-
ble register labelled A to Z for storing data and these can be
entered, recalled or operated on at any time. Facilities have
been provided to print ‘strings’, to input data from the key-
board and to output data onto the CRT.

One of the essentials of any high level language is its ability
to make ‘decisions’, and here we have a choice of eight poss-
ibilities. It does however lack a ‘Jump If Negative® instruct-
ion which would be very useful. The inclusion of a ‘GOSUB’
instruction would also be worth its sacrifice in RAM. All
jumps are made to flags which can be any character availa-
ble on the keyboard.

Once a user program has been entered it can be modified by
using the ‘EDIT’ command which lists the program and posit-
ions a cursor. The cursor is in the form of a rub—out charac-
ter positioned over the required entry. For reference the
blotted out entry is printed at the top of the screen. Further
commands will reposition, select next line or forward/back—
ward space the cursor. Changes are then made by deletion or
insertion commands.

The Hardware

The package was received containing one cassette tape and
one read only floppy. The ‘floppy” was dated 23rd March,
1979 and marked ‘Provisional’. It is very well written and
illustrated using functional programs. Each command and
operator is well explained and a list bringing these together is
shown in Table 1. A hexadecimal listing has been provided
and this is correct in every detail. The cassette tape has three
copies of the program in NASBUG T2 format, is of good
quality and loaded first time.

The Program

The program is extremely well written and even an experien-
ced programmer would benefit from analysing it. Briefly,
and without giving the game away, the program uses three
NASBUG routines, CHIN, SCROLL and CAT. These are in—
cluded within the three main sections to facilitate input and
output control. The first section, INPUT, simply enters the
keyboard character into the user RAM and echoes the chara-
cter on the CRT. The EDIT and RUN sections consist mai—
nly of decision boxes leading to short action branches, to

carry out each function. Extensive use is made of the stack
when carrying out multiple arithmetic routines and this can
encroach severly into the user RAM allocations which begin
at location OEFE.

As stated earlier there are bound to be disadvantages. The
CRT is based on the ‘write and scroll” techniques and this
means that the top line of display cannot be used. Because
of this the top line has been allocated for register storage and
this results in a messy CRT appearance. What is more to the
point however is that if ‘shifted backspace’ is ever used in a
user program all the register contents will be destroyed.
When running a program errors are detected and displayed as
shown in Table 2.

Operational Experience

The interpreter is accessed by keying 0C60 whereby a prom—
pt ‘M5’ is displayed. The commands can then be entered as
described. We found that it worked well, or almost. The
cursor control during edit requires the use of the “<" and
“>'" keys which do not exist on a NASCOM with T2 monit—
or, however changing locations OE83 to 29H and OE88 to
28H allowed the (" and “)"" brackets to be used instead.
Another difficulty was encountered when trying to correct
an entry during EDIT, INPUT facility. Not only does the
erroneous character get entered but the backspace also. It
must be remembered that although a backspace character
appears to work on the CRT it does not function when the
EDITOR is in use.

It is possible to make the user program area larger by includ—
ing the 10H bytes of RAM thst are not usefully employed at
the rear end of the program. These maodifications to the orig-
inal program are documented at the end of the article in
Table 3.

Conclusions

A high level language can never be a bad thing for an inexper-
ienced programmer, and this one works well, although most
peoples needs would soon outgrow it. M5 is no real substit—
ute for the sofhistication that can be obtained using machine
code, nor can it compete against BASIC in larger systems. It
does however have the advantage that it is small and can be
used within a 1K RAM. The 230 odd bytes available to the
user is very small but programs can be successfully written
within this space. The “Lunar Lander” program detailed at
the end of this article, Example 1., can be run on the stand—
ard NASCOM provided that the program improvements in
Table 3 are incorporated.

There is mention of an ‘M6" interpreter, and if this is can
enhance the M5 to include negative integers, GOSUB and Go
If Neg and is perhaps packaged in a TK ROM, the advantages
of this language may become more apparent.

Value For Money ?

The M5 is being given away free by MICRODIGITAL if you
purchase your NASCOM from them, if not it will cost you
£10 for the complete package. It is the authors opinion that
this is overpriced and the money could possibly be better
spent on a T4 or B—BUG monitor. If a high level language
is desired then one of the 2K BASIC/Monitor packages that
are coming on the market might be a better investment.
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Example 1.
LUNAR LANDER

Note:— The modifications in Table 3 must be carried out.
(W720=F520=H65=V

{xu HT=NH=?M VEL':”V:?“ FUEL=”F:?)ZS
“ BURN="?=B,F)GY0=F=B

(YF,B—=FB,2*=N256=A(RN,A/,A)LT+,2/=A)UR(S"

“(TA,2/,V+=SH,S—=H)ZPV,A—,5+=V,099)LZ
H,999)LM)UX

(M” CRASHED! AT"V=?2"FT/SEC")M
(P9,V)GM” GOOD LANDING")M

(2" TAKEN OFF!!"")M

Another note:— The program must be entered exactly as
shown to avoid errors. Spaces are important!

Table 1.
This table lists the available features of M5.

Commands:— There are four that can be used.

I INPUT Enters a new program from the start of
the user RAM. It will over-write any
existing program. A new program is
terminated by a semi-colon * ;’.

L.  LIST This will list the current program onto
the CRT.

R RUN Runs the program.

E EDIT A very useful command which allows the

current program to be easily modified.
Editor commands: —

R =Reposition the cursor at the start.

N =Next line.

( =Backspace cursor.

) =Forward space cursor.

D =Delete character.

W =Return to the command mode.

IDecisinns

n=? Print the contents of register ‘n’
?  Input from the keyboard

The NASCOM 1 which the M5 runs on in its standard form.

Table 2.
Error Messages: —

SYM  ERR x The symbol x is not allowed except in
a string.

D ERR x The symbol x is not a valid identifier,
and an attempt was made to copy a
value to it. Eg = x occurred.

JID ERR x The label was not found when a jump
occurred.

JC ERR x The symbol x occurred in a jump
condition position and is not a valid
code.

ERR x The symbol x caused an error that is
not one of the above.

I =Insert the following character until ;.

Mathematical Operators
U Unconditional jump + Add
Z Jump if zero — Subtract
N Jump if not zero * Multiply
E Jumpifx=y | Divide
X Jumpifxfy £ Decrement ‘x’
L Jumpifx<y & Increment ‘X’
G Jumpifx>y
M Jump to command mode
Other Operators
e 3y Stﬁng

Table 3.

The author has suggested the following changes to the
M5 interpreter to rectify errors, clean up the display and
increase the available user RAM by 10H bytes (i.e. run
from OEEE ).

Location Old New

0E83 3E 29 gl

0E88 3C 28 il

DEG6 1F 1E Clear CRT on RUN
OEBA FD ED These changes start the
OEDB FD ED user RAM at OEEE
QE2F FD ED instead of at OFEE
0ODE1 FE EE

QEB3 FF EF
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PETALEBGT

ELECTRONIC SERVICING LTD.

WANTED

Good Homes for Intelligent Pets

PET 2001/13E Computer

£550 plus VAT

This unbelievably versatile, compact,
portable and self-contained unit has
many varied applications and offers
tremendous benefits in the worlds of

® BUSINESS and COMMERCE:
Can be used efficiently for Trend Analysis-
Stock Control - Payroll - Invoicing -
Inventory Control, etc.

® SCIENCE and INDUSTRY:
The ‘PET" has a comprehensive set of
scientific functions useful to scientists,
engineers and industry.

® EDUCATION: An ideal tool for
teaching and it can be used to keep
records, exam results, attendance
figures, etc.

® ENTERTAINMENT: Games
including Backgammon, Noughts and
Crosses, Pontoon, Black Jack and Moon
Landing

PET COMPATIBLE
DUAL FLOPPY DISC
NOW AVAILABLE

NEW PETS NOW IN STOCK
We have six years’ experience in
servicing electronic calculators, mini-
computers in S.E. England. 24-hour
service contract available at £69-50 per
annum. Credit and leasing terms available.

For full details and demonstration
contact Peter Watts . . . Now!

ELECTRONIC SERVICING LTD

(Authorised Commodore Pet Dealer) Specialists in
Electronic Servicing, Programming, Electronic Design
and Prototype Manufacture

33 PORTUGAL ROAD, WOKING,
SURREY GU21 5JE.
Tel: Woking (04862) 69032/68497

T.V. GAMES

PROGRAMMABLE - £31.86

COLOUR CARTRIDGE TV GAME
The Wablington: Vidomarior PROGAMMMASLE Colwar Coriridge i1 B lntest
iovelepment & TV prmas techmoiogy. The coamaia of thiz model Con be Compared i
canselts deck ond it progrommed 1 play o multfieds of difforest gamet in
, ssing wrises ping in coriridges.
last o TV g 1a ovnilabie which will keop pace with improvieg lechsalegy
te wrised your library of games with the parchase ol additiesal
e devsioped.
' In tew difloreml actien gomes sed tee firsl cariritge
pomas is incioded iree with e coussle. Doy coriridges ann
s onable you b play mch gamas a5 Grand Priz Beler Recing.
St Nider. Farther o 18 bo released later Bis
Battie. Howi The Sub. uod Tarpel
came complale with Twe romevabie joystich playur contrals lo snabiv
ofl fonr diructions |wp/dewn ./ righl/Wf] sod baill iats Bens pynlick
comtrais are ball serve sad tarpel fre butions.
imchuds soversl difficsity sptisn pwitches i hamdicop see playw or
I compes (3 e JrOTEIINGN DOSY. JIOMIUC 01 ICTREN
wnd colowr Codieg m SCerEL i, This o pddition i the
i

HHTHE
J;iii 3

CARTRIDGES:

MOAD RACE — ER.58 mc. VAT

Grand prin mmler racieg wilh gaar chaspel
ermb seisa. #ic

SUPER WIPEDUT — £9.50 jmc. YAT

10 dfloresi games of bisslieg shatacias off Ihe

1n§
I!.i

i !
i

ol
wmmmitiod Broegh the TV i speaber. smsizting e acisal pame creea
L] wnd mided prcitemenl k..in STUNT MOER — £13.13 inc. VAT,
£ Wawcycle speed trisle, jumping shelecies,
Inaging varpiey fwws of ap s T4 bwase vic.

b GF - ] 14.58 inc. VAT
n-progrommeble cous sl ffery esr axciting COLOUR games. Tomnds. Feathell il 5
woll 23 on saxiiary sscks! for cossection v “Shesting Siar . sa slactrasic rifln. ls atd 8L ./
additionsl Movieg Torpsl Thetting Games. Sheating Siar cam ba waed o3 either a rifle or 2
pisied ood comes compietn with bo 1 tiack aod DarTal axisazion.
the Colomracars | inclod romevedle huad costrals e mevimeni both wp #od down
wurblch. ol speed mwilch, vulsmatic aa pcrose @pital xcocing and
Bit sommds oy i saamitiod Brwogh Bun wnil's bull-n epaaker

T
§iit

£24.30 inc. VAT

This nem programssable ¢ansels aflers e wiching COLDUR gamus: Temasis. Squaah. Hackwy. Sshe

1, Foathail, Backatol, Gridiesll. Sele 2 sad bwe waiges bailt-in [arge! chafting games.

Featares mcimbe Twe (omevable cantrols to snsbie yea s meve in il four
rocthens juy/de TighL/toft] ed bl ints Whess joyatick comirals are ball serve and Largel fire

it
Ofer foatares inclade bandicapping switch, bl sposd swilch, petematic eu screes digital
m-mmmmﬂnmmmnmwummr
et h Widsemzrior e guarastond bor | yuar]
1 3 -

. 1] . - i ¥
Suitable for uan wilh o0 of (e Dofels 000V Uit s siready Aited with o | Jamp oy,

STAR CHESS - £55.50 inc. VAT

. PLAY CHESS AGAINST YOUR PARTNER

using your own T.V. to display the board and pieces
Star Chnes 12 2 sww shoaching TV gama foc bwe players. which will interust sed axeila ol sges.
Tha s plugs into tha aerial seckal of your TV sal and dizplays the baard and piscas in full colowr
jor Mack snd whils] sa yeer TV, screse. Bazed on the moves of chuaa. i nddn eves marw
wacitoment vad intarsst s the game. For thase wita hawy sever pisyed, Star Chass bs 2 wavsl
intraduction 1n e classic game of chess. For Ihe nxperionced chess player. (here iz 8 witsle sew
moncions of mpradictabilily sud chance sdded in the xirstegy of (he game. Mol waly Can piocis e takes b conveninnal chess type
movas, bl BSch poicH cAR 5i30 axchange reckal firy with iy sppeeents.
Star Chexs i W st micrspracasser based TV, game 1n be developed in the LK ved it monviaciersd by VIDEOMASTER |
smiial ary of Esrepe’s mugl i i baard gumur). Tha contral processing onil forma o powarial
compuliny sysiem, taking Bsiractient rom both of the player hand couirels, and iz copabin o sxscating sud chacking oli the meven
in e gama. 43 wall 43 peanrating & full ronge of sowad wflachs. The wait can be wood to play wither chazs or Star Chans. sad comnn
camplets with 3 Iren 10 meins whapter, foll airactiont and & twoive menih gesranien

CHESS CHAMPION 6 - £85.50
PLAY CHESS AGAINST THE COMPUTER - 6

LEVELS
The very latea! deveiopment in microprecessor lachasiogy now sashles w ln offet 5 mansive
roduction in e price of compuier chess games. Chass Champien iz 8 aewly developad shucirpnic
microcempuier, maswhciered by VIOEOMASTER (3 sabsidiary of Waddinglons, Ewrope s masi
manntacterer of beard games). Tha stylish, compaci. periobie consale com ba nal ls

-!‘.I‘lll Wtrent doveis of abikity Troe beginwer I sxperi ischuding “Mais in twa” and “Chesn
n
Tow waciens baveis of play con be changed 5 sy lime during the umy sad yoe cun w2s 1ha avarride key I make muiiple mevel of
baard changes witheu! [ competer razpending. The computer will wnly make rospentar which abay istornational chase rien
Casting, on passant and prometmg @ paws 5rd all inchaded 38 part of e compular’s pragramme. Il s possible s nter amy given

Lil] o L y aeiabiish yoor wwa Weacd panition and waich by compuinr reacl. You can
sim add or sabiract piaces during v ama or r-aatar (e baard penitions ie pul yoersall sithar a1 an advaniage ar dinsdvanisgs,
The compuier abways playa black. but cam be 3ot 1o i make B firs! meve, The position of il pieces can be verifind by using the
compelor memary focal batian, Chuza Champios comus complels with o fres 9Y maiss adupter, il impireciions and o fweive monih
arantse. World chess champion ARATOLY KARPOV says: ]
“This chess is & now and ing pariner with remariable game varistions.”

CHESS CHALLENGER 7 - £92.50 inc. VAT
chezs againg Uhe compuinr ol T &iffereal levels. Similar 19

Chaas Chaliomgper 10 bul wnit han only 7 bevals of play. | Price incledes

- with woud ratesd ey sed Stasnien dasige

CHESS CHALLENGER 10 - £154.50 inc. VAT
WEW MAPROVED PROGRAMME - MK 2. APRIL. 1879

Piey chess e computer of 10 ditforent levels. Price includes

ol with sold walnet caze daluce umwlated leather & brushed gold

loi| plapieg serface, & Sustes design magaatised chess piaces
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BORIS - £178.50 inc. VAT

Bacis i3 am sdvasced cheaz computer (hal's programmed far sl
classic chess meves. M will play Black or Wiite, eves himaeil. Ho'l
oven 1nach you baw (o pluy Chess and mppenis the mevas lor yeu
whan you're wmsars of what 10 #o nexl. Boria com Laik 1o his opponssi
Drwwgh b3 sighanemeric fisplay aad will MNash ditferam messages
during sach gama 1o kowp you o8 your toas. Borix will ot allew illegal
wmvat, and will sllew pou 1o aster problemy or 2al wp yaur owa baard
positions. Beria comes in hand cratind. sebd walsei case with chats
paice wad board

FOR FREE BROCHURES - SEND S.A.E.

Far fren ilustrated brochures and raviews on TY aed cheys gemes please sond o slomped. addressed anveiepe wnd siale wihich

parbowar gamas you raguire mlormabos oa

Caflers weicomn o our thop in Walllag — demongirations daily — Dpen from Gam.530pm Mon.-Sat. (Sam-(pm Wed |
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These programs have been submitted by our readers
and as such have not been tried or tested by us. It
should be noted that several of the programs are spe-
cified to run on certain machines and therefore you
will have to modify them to run on your own syste-
ms. We encourage the submission of programs for
Softspot and pay for any that we publish. If you are
considering sending a program in please document it

carefully and try to include a flowchart.
Programs should be sent to:—

Computing Today,
SOFTSPOT,

25—-27 Oxford Street,
London WI1R TRF.

Happy programming!

Mr.M.BELL
RAM Test

The program runs on a NASCOM, although it should easily
be adapted to run on any Z80, and writes 1 to FFH into each
RAM location and then steps to the next. In the event of a
failure the following is printed;

Location,Number written,Number read.

EXECUTE FROM 0C50

0Ccs50 21 80 OC LD HL=0C80 Test start locn
0cs3 AF XOR A A=0

ocsd 77 (HL) , A (HL)=0

0C55 BE CP (HL) Read,test A
0C56 20 06 JRNZ +8 I1f not true go to
0ocs8 3D DEC A sub ‘failure’
0C59 20 F9 JRNZ -5 Do again if A/ 0O
0CsB 23 INC HL Step to next loc
ocs5C 18 F6 JR -8 Repeat
SUBROUTINE ‘FAILURE’

0C5E 4F LDC,A Write to C
0C5F 7C LDA,H Print H

0C60 CD 44 02 CALL B2 Hex

0ce63 7D LDA,L Print location
0cé4 CD 44 02 CALL B2 Hex Print L

oc67 CD 3C 02 CALL SPACE

0C6A 79 LDA,C Print write No.
0C6B CD 44 02 CALL B2 Hex

0CBE « CB 3E102 CALL SPACE

0c71 7E LD A, (HL) Print read No.
0C72 CD 44 02 CALL B2 Hex

0C75 CD 40 02 CALL CRLF

0G78 7C: FE: 10 LDA,H CP=10

0c7B 20 DE JRNZ —20H

0oCc7D C3 86 02 CALL PARSE Return to mon.
Note: A succesful test is indicated with location 1000

displayed.
Text Interpreter

This routine loads text from the keyboard directly into
memory. The memory start location MUST be loaded into
FA1 and FAZ2 each time the interpreter is returned to.
Special characters;

B/S Backspace

@ End of string (stores 00)
Shifted B/S Change case

8 Return to monitor

EXECUTE FROM FAD

FAO 2T XX 0e HL=?

FA3 CB 83 ‘RST’ RST E bit 0
FA5 cD 3E 00 '‘CHIN' CALL ‘CHIN'
FAS8 FE 24 CP=24H

FAA CA 86 02 JZ PARSE
FAD EERE CP=1E

FAF 20 08 JRNZ ‘WORD’
FB1 CB 43 TEST E bit O
FB3 20" EE JRNZ ‘RST’
FB5 CB C3 SET Ebit0
FB7 18 EC JP ‘CHIN’
FB9 FE 40 ‘WORD’ CP=@

FBB 20 08 JRNZ 'B/S’
FBD 36 00 (HL) , 00
FBF CcD 40 02 CALL 'CRLF’
FC2 23 INC HL

FC3 18 EO JR ‘'CHIN'
FC5 EERID ‘B/S’ CP=1D

FC7 20 03 JRNZ ‘SPACE’
FC9 2B DEC HL

FCA 18 0OC JR 'CRT’
FCC FE 20 'SPACE’ CP=20H

FCGE 28 06 JRZ 'STORE"’
FDO CB 43 TEST E bit 0
FD2 28 02 JRZ 'STORE’
FD4 Ccé 20 ADD 20H
FD6 77 ‘STORE’ (HL) , A

FD7 23 INC HL

FD8 CD 3B 01 ‘CRT" CALL ‘CRT’
FDB 18 C8 JR ‘CHIN’

Mr.l.DAVIDSON

Crosshatch Generator

This produces four of the most common crosshatch patterns
on a TV set and allows easy selection of each type. The
actual adjustment of a TV is fairly easy once the convergence
controls have been found and a full explanation of the met—
hods was given in ETI September 1978. The program runs
in 1K on TRITON.

1600 50 End address for taping

1601 16

1602 CF Clear screen

1603 11 Load REG pair DE with string start address
1604 09

1605 16

1666 CD Call PSTRING

1607 2B
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1608 00 1644 23 INC HL

1609 50 P 1645 71 Move REG C to VDU

160A 52 R 1646 23 INC HL

160B 45 E 1647 7C Copy REG H to ACC

160C 53 S 1648 FE Compare with one address past VDU

160D 53 S 1649 14 (most significant byte only)

160E 20 Space 164A C2 If not jump back to screen routine

160F 43 C 164B 43

1610 2C , (comma) 164C- 16

1611 44 D 164D C3 If the screen is filled jump back to INC H

1612. 2C , (comma) 164E 1A

1613 56 V 164F 16

1614 20 Space 166560 00 End address for taping

1615 4F 0

1616 52 R Etch—A—Sketch

1617 20 Space

1618 48 H This program emulates the children’s toy of the same name.

1619 04 EOT marker The first character or graphic key pressed will cause the sel—

161A CD Call INC H ected syn:lbol to appear near the centre of the VDU screen.
On pressing one of the keys U,D,L or R the symbol will

1618 0B move in the selected direction leaving a trail behind it. It

161C 00 should be noted that if the drawing moves off the screen

161D 01 Load REG pair BC with graphics for you run the risk of corrupting the monitor. The program is

161E 77 crosshatch for TRITON and runs in 1K.

161F 73

1620  EE Compare with code for C 1600 6B End program address for taping

1621, 43 1601 16

1622 CA If C jump to screen routine 1602 CF Clear screen

1623 40 1603 21 Set pointer to middle of VDU

1624 16 1604 15

1625 01 If not change graphics to dots 1605 12

1626 12 Dot 1606 CD Call INCH

1627 20 Space 1607 OB

1628 FE Compare with code for D 1608 00

1629 44 1609 47 Copy ACC to REG B

162A CA If D jump to screen routine 160A 70 Copy REG B to VDU

162B 40 160B CD Call INCH

162C 16 160C OB

162D 01 If not change graphics to verticals 160D 00

162E 74 160E FE Compare with code for R

162F 20 160F 52

1630 FE Compare with code for V 1610 CA If R jump to subroutine to move right

1631 56 1611 30

1632 CA If V jump to screen routine 1612 16

1633 40 1613 FE Compare with code for L

1634 16 1614 4C

1635 01 If not change graphics to horizontals 16156 CA If L jump to subroutine to move left

1636 73 1616 40

1637 73 1617 16

1638 FE Compare with code for H 1618 FE Compare with code for U

1639 48 1619 55

163A CA If H jump to screen routine 161A CA If U jump to subroutine to move up

1638 40 161B 50 ;

163C 16 161C 16

163D C3 If none of the above jump back to the 161D FE Compare with code for D

163E 02 start and try again 161E 44

163F 16 161F CA If D jump to subroutine to move down

1640 2A Set REG pair HL to the address of the 1620 60

1641 00 first VDU location 1621 16

1642 10 16220 'G3 If none of the above jump back for new

1643 70 Move REG B to VDU 1623 0B input
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1624 16

Movement subroutines
Move RIGHT
1630 23 Increment pointer
1631 c3 Jump to main program
1632 O0A
1633 16
Move LEFT
1640 2B Decrement pointer
1641 c3 Jump to main program
1642 OA
1643 16
Move UP
1650 97 Clear ACC
1651 2B Decrement pointer
1662 3C Increment ACC
1653 FE Compare to 40(Hex)
1654 40
1666 C2 Loop until it matches
1656 51
1657 16
1658 C3 Jump to main program
1659 0A
165A 16
Move DOWN
1660 97 Clear ACC
1661 23 Increment pointer
1662 3C Increment ACC
1663 FE Compare with 40(Hex)
1664 40
1665 C2 Loop until it matches
1666 61
1667 16
1668 C3 Jump to main program
1669 0A
166A 16

Confuse—A—Cat

The program is a modified version of the one in the TRITON
manual. It alternates between filling and emptying the screen
with characters. It is written in tiny BASIC and will run in

the standard kit memory.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170

VDU 0,12

LET I=0, J=0, K=1, L=1, N=0, T=0, Q=931

LET I=1+K, J=J+L, T=T+1
IF I>63 GOTO 60

IF I>=1 GOTO 70
LET K==K, I=I+K+K
IF J>16 GOTO 90

IF J>=1 GOTO 100
LET L==—L, J=J+L+L
LET M=1+(J—1)«64

IF T<=Q VDU N,13

IF T>0 VDU N,32
VDU M,32

IF T>Q VDU M,13
LET N=M

IF T=2«Q~1 GOTO 10
GOTO 30

Mr.H.J.GARWOOD
Reversal Game

This program is a modified version of the ‘Reversal’ numbers
game written by Don Scales. The original version appeared
in the January Computing Today supplement. The program

is written to run on a TRS 80 with Level 1.

5
10
20
30
40
50
60
70
80
90
95
200

210
220
230
240
250
260
270

280°

290
295
300
310
320
330
333
334
340

CLS

PRINT “THE REVERSAL GAME"”
FORI=1TO9

LET A=RND(9)

IF 1=1 GOTO 80

FOR J=1 TO I-1

IF AlJ)=A GOTO 30

NEXT J

LET A(l)=A

NEXT |

LET B=0

PRINT A(1);A(2);A(3);A(4);A(5);A(6);A(7);
A(8);A(9)

INPUT “NUMBER TO REVERSE";J
IF J<1 GOTO 240

IF J<10 GOTO 260

PRINT “INVALID — TRY AGAIN"
GOTO 10

LET K=(J+1)/2

FOR I=1 TOK

LET A=A(1):A(l)=A{J+1—1):A{J+1—1)=A
NEXT |

LET B=B+1

FOR I=1 TO9

IF A(1)<>I1 GOTO 200

NEXT I

PRINT “TOTAL"”,B

FOR X=1 TO 500

NEXT X

GOTO 5

Mr.N.R.GRAYSON

Mastermind Game

Another version of the popular game ‘Moo’, or ‘Bulls and
Cows’. This Version is written in Tiny Basic and should
be easily modified to run on any system.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

PRINT “MASTERMIND"

PRINT “HOW MANY NUMBERS"
INPUT B

M=2xB

R=0

FOR I=1 TOB

@(1)=RND(10)—1

NEXT |

PRINT “ENTER GUESS"

FOR I=-B TO M

INPUT @(1)

NEXT |

C=A=0

FOR I=1 TOB

IF @(1)=@(I+B) THEN C=C+1:A=A-1
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160 FORJ=BTOM

170 IF @(1)=@(J) THEN 190

180 NEXT J

185 GOTO 200

190 A=A+1

200 NEXT |

210 IF C=B THEN 260

220 PRINT “CORRECT POSITION =";C
230 PRINT “CORRECT BUT WRONG POSITION";A
240 R=R+1

250 GOTO 90

260 PRINT “CORRECT SOLUTION IS"
270 FORI=1TOB

280 PRINT @(I)

290 NEXT |

300 PRINT “NUMBER OF ATTEMPTS =";R
310 IF R>(3«N) THEN 340

320 PRINT “BUDDING GENIUS"

330 GOTO 440

340 IF R>{4«N) THEN 370

350 PRINT “NOT A BAD ATTEMPT"
360 GOTO 440

370 IF R>(5«N) THEN 400

380 PRINT “AVERAGE"

390 GOTO 440

400 IF R>(7«N) THEN 430

410 PRINT “RUBBISH"”

420 GOTO 440

430 PRINT “EVER THOUGHT OF GOLF ?”
440 Y=1,N=0

450 PRINT “ANOTHER GAME, Y OR N”
460 INPUT A

470 IF A=1 THEN 10

480 STOP

Mr.J.HODGKINSON
Knight's Tour

The program solves the problem of how few moves need to
be taken for a Knight to visit all the squares on a chess board.
The program uses an iterative routine, always moving the
piece to the square with the highest weighting factor. The
program was written for a KIM 1 and uses the seven segment
displays to show the number of squares visited and on the
succesful completion of the tour the program may be modi—
fied to display the squares visited.

DATA

0000 A1

0008 B1 Address of the 64 bytes allocated to the
0009 B2 chess board

000A C1 Used to save the X and Y co—ordinates

000B C2

pooc D1 Holds the value of the highest weighting
000D E1 Count the number of moves

Q0F9 I LED display addresses

00FA 12

00FB I3

0100 to 013F 64 bytes of the chess board

CODE

208

Z01

Z14

204

LDY
Sy
DEY
STY
LDA
STA
INY
CPY
BNE
CLD
cLC
LDA
TAX
STA
ADC
INX
CPX
BNE
LDX
LDY
STY
INC
LDA
STA
LDA
STA
LDA
ORA
STA
STY
STX
DEX
INY
INY
JSR
INX
INY
INY
JSR

DEX
DEX

INY
JSR
DEX
DEX
DEY
JSR
INX
DEY
DEY
JSR
DEX
DEY
DEY
JSR
INX
INX
INY
JSR

1
B2

B1
B7F

(B1),Y Each square is given a

540
Z08

A1, X

201

E1

E1

D1
Al1,X
B1
(B1),Y
880
(B1),Y
C2

C1

Z02

202

202

Z02

202

202

Z02

weighting factor of 7F

Locations 0000 to 0007
are the start addresses of
each row of the board
i.e. (0,0);(1,0);(2,0) etc

Knight starts at (7,0)

X points at the appropriate row
of the board. i.e. the first co—ord
inate.

A visited square has its top bit set
making the wf negative

Move {X—ﬂ..(Y+2}

Move (X+1),(Y+2)

Move (X=2),(Y+1)

Move (X=2),(Y-2)

Move (X+1),(Y—=2)

Move (X=1),(¥=2)

Move (X+2),(Y+1)

36
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Z12

Z11

203

202

206

205

zZ17

207

INX
INX
DEY
JSR
LDA
BNE
LDY
STY
LDA
BPL
AND
SBC
CLC
STA
INY
CRY;
BNE
JSR
JMP
LDX
LDY
JMP
CPX
BCS
CPY
BCS
LDA
STA
LDA
BMI
CMP
BEQ
BCC
STA
STX
STY
LDX
LDY
RTS
LDA
STA
CLI
JSR
BNE
JSR
BEQ
JSR
RTS

Z02
D1
Z03

0

B1
(B1),Y
Z11
B7F

0

(B1),Y

£40
212
Z05
Z14
12
11
Z04
8
Z06
8
Z06
A1,X
B1
(B1),Y
206
D1
Z06
Z06
D1
12
11
C1
Cc2

E1
13

SCANS
Z17
SCANS
Z07
SCANS

Move (X+2),(Y—=1)

If D1=0 no valid modes found

All those squares which have
been visited have the top bit
removed and their wf reduced
by 1

Move Knight onto the appropriate
square

If X or Y 28 then the move is
off the board

If square has negative wf then
it has already been visited

Only updata 11,12,D1 if the
new wf is higher than any
previous one

Restore
Xand Y

Loop displaying last square
visited and the number of
squares visited until a key
is depressed

The following modification allows the co—ordinates of each
square visited to be displayed.

Z03

JSR
LDX
LDY
JMP

205
12
12
204

Mr.P.

Rend

The object of the game is to rescue your companion who is
floating in space ‘2001 style. You have only a limited amo—
unt of fuel and time to rescue him. The thrusters may be on
or off and the idea is to match your speed to that of the vic—
tims. The game is easily modified to run on any system
thanks to the mod—sheet and opens up the possibility of a
graphics routine to simulate the rescue.

“TIME SREED

10 FRINT
RANGE FUEL

20 F=i50

20 Ts=0

40 Vs

50 §1=0

&0 2100

70 =10

GO FRINT “TI

GO TsEXFR O

100 IF I>=0

110 A

2O GOTO 180

130 IF 1<30

140 A=)

LSO GOTE 180

160 TF T4=0

70 e

180 DAl (0

19O TF D¢ 0

FReLMT

B0
)
FE0
HGO

400

M.JESSOP

ezvous

R
LB (1)

L e,
IF DO GOTD 80
T
bl gty
e €90 )
IFOFCO GBOTO 340
e ;
PR 6 t 44 = !.
I =50 GOTE 440
TFARS (S1-82) 35 GOTO 230
TE - ABS (-0 D3 GOTO 230

L

GOTO $5%
FRINT <Y
TF W40 G
FRINT Y
F ORI
GOTE 999

ol T MR

FREINT G
b
FEMAINING < F

AFFROACH
TIME YO UFUATE”

ME2*
GOTO 130

GOTO 160
GOTO Y99

GRTO 230

CINGRATLILAT LONS »
CEEXED D FLEL

YO

OUE FUED.
are 410
UL WL

LS EXHAUIETE

FLOAT TN GFACE
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MITITE Y TN REMNOEZVOLIE FOR T e

&

() LG RSN WEFes LR B0 O Mz
AR LTE
WREMT LIRE IF LG0T
20 BRI {18 Ik S B T | #
FAT NMEETR O Saat LUTNE .
N GO LML
MIST  BEBLCS WL REQUITRE THIS.
I ¢ A e G
SR WELLL. ALLOW THIS, LINE 2530
LT TN NEEQER .
J. [ I 21 il (R
TLY RN TIOM SOMETTMES AVATLARLE
t'_‘u \ | = r._ill:_.l.'.”'\l 1' '|J !i_.: g P ' ) _“,f.\!:{] ; l I.':'
| B o W T O GMEELE T
FRENT ' SRR o
5 B S 0 R
It e I 1 £ P
o 16 Tl e s BT
btk $0E T COLUMN 8. THIE
13 30 0 O R S IR B SIS
SRR T REENDEZVO0E DOMELETTE
by
JERT MY BaETCE STILL DEMGND THIS

410 FRINMT CLUCETLY » YOUD WILL COSET

TO YO MOTHER SHTFP BUT YL

AD0 PRINT CCOMPANTON 18 LOST” 76 IF B=2GOTO 760
430 GLTO 999 DSt LGS
440 FRINT “TIME EXCEEDED AL e
450 GOTO 380 85 IF Bb/aO T U
T e et e e i e 88 IF B=6 GOTO 880
TR l:;i:t. A, 1;\1:'..f\!I.li::.x.’fV{.lL.L:::- G 18] 0 0 0 i S 100 GOSUB 1000;GOSUB 1010;GOSUB 1000;GOTO 71
CHMILIEYE 200 GOSUB 1030:GOSUS 1000;GOSUB 1040;GOTO 71
Mr.W.MacDONALD 300 GOSUB 1030;GOSUB 1010;GOSUB 1040;GOTO 71
] 400 GOSUB 1020;GOSUB 1000;GOSUB 1020;GOTO 71
Double Dice 500 GOSUB 1020:GOSUB 1010;GOSUB 1020;GOTO 71
The program draws the result of two dice being thrown. The 600 GOSUB 1020;GOSUB 1020;GOSUB 1020;GOTO 71
graphics are specific to the machine it was written for but we 730 GOSUB 1000;GOSUB 900;GOSUB 1010;GOSUB 900
do not know which one it was. They should be easily adap— GOSUB 1000;GOTO 890
table to any processor. 760 GOSUB 1030:GOSUB 900;GOSUB 1000;GOSUB 900
GOSUB 1040;GOTO 890
10 A=RND(6), B=RND(6) 790 GOSUB 1030;GOSUB 900;GOSUB 1010;GOSUB 900
15 VvDUO0,12 GOSUB 1040;GOTO 890
17 FOR 1=1 TO 150;NEXT | 820 GOSUB 1020:GOSUB 900;GOSUB 1000;GOSUB 900
18 VvDUO,10 GOSUB 1020;GOTO 890
20 IF A=1GOTO 100 850 GOSUB 1020;:GOSUB 900;GOSUB 1010;GOSUB 900
30 IF A=2GOTO 200 GOSUB 1020;GOTO 890
40 IF A=3 GOTO 300 880 GOSUB 1020;GOSUB 900;GOSUB 1020;GOSUB 900
50 IF A=4 GOTO 400 GOSUB 1020;GOTO 890
60 IF A=5GOTO 500 890 Y=1,N=0
70 IF A=6 GOTO 600 893 INPUT “AGAIN ? Y OR N”X
71 FOR I=1 TO3: VDU 0,11; NEXT | 894 |IF X=1GOTO 10
72 GOSUB 900 895 STOP
73 IF B=1GOTO 730 900 FOR I=1 TO 8; VDU 0,9; NEXT |
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901 RETURN
1000 PRINT “ttt1t”
1005 RETURN
1010 PRINT “tt@tt"”
1015 RETURN
1020 PRINT “@ttt@"”
1025 RETURN
1030 PRINT “@tt1t"”
1035 RETURN
1040 PRINT “f1tt@"
1045 RETURN

Note: T = SHIFT Z
@ = CONTROL S

Mr.G.PHILLIPS
Maze

The program is developed to run on an MK/14 but could be
easily altered to suit any machine. The idea is to negotiate a
maze without being eaten on falling down holes etc. To code
your own mazes draw them out complete with the obstacles
and code from start to finish including the comments on any
obstacles etc. After hazards you can either return to the start

or kill off the victim in an endless loop.

0F10

OF12 C4 00 C8 FB
OF16 C4 OF 36
OF19 C4 80 32
OF1C C4 0D 37
OF1F C4 00 33
0F22 C4 0B 35
OF25 C6 01 01 40
0F29 31

OF2A C4 08 C8 E4
OF2E C5 01 CF 01
0F32 8F 01

OF34 B8 DC 9C F6
OF38 C2 FF 31
OF3B C4 00 33
OF3E C2 00 9C 08
OF42 B8 CD 9C E4

0F46 C6 01

0F48 90 D8

OF4AA C2 FF 94 02
OF4E 90 04

OF50 D4 01 98 06
OF54 C6 80

OF56 C6 FF

OF58 90 C8

OF5A 40 98 B9
OF5D AB 00

OF5F 98 04

OF61 C6 01

OF63 90 06

OF65 AB 01 9C 02
OF69 90 BF

OF6B 8F FF

OF6D 90 B3

Count —1, Count
Initialise count 1 to zero

Load maze address to P2

Load display address to P3
Load message address to P1
Get first maze section

Also use as message pointer
Let count =8

Load one character, display
Shine it

Loop 8 times

Restore P1

Restore P3

Is second part of maze code
00, if not display message
Next part of maze

Go to 0F22

If code positive jump 2

If code negative jump 4
Odd or even, if even jump 6
Alter P2 accordingly

Next part of maze

If code 00xx back to start
Input 0? INC P3, load

No input, jump 4
Continue in maze

Jump 6

Input 1? Jump 2

Wait for decision

Wait

Back to OF22, more maze

POINTERS

P1 Current message

P2 Maze position

P3 Keyboard / display

Note: Abort will not work as the monitor routine is not

used. Maze from OF80 onwards, could be relocated.
Messages from OBOO to OBF8 as required.

LITERAL POOL FOR MESSAGES

Note:

0B0O
0B08*
0B10™
0B18*
0B20*
0B28"
0B30
0B38
0B40
0B48
0B850
0B58*
0B60*
0B68™
0B70™
0B78
0B80*
0B88"
0B890*
0B98*
0BAO*
0BA8*
0BBO*
0OBB8
0BCO*
0BC8*
0BDO*
0BD8
0BEO
OBE8*
0BFO*

Not all of these are used in the example program,
but should you wish to invent your own maze you
could use them where you like. The ones used in
the example are marked *

Not used
00 76 76 76 76 76 76 77 ‘ahhhhhh’
53 78 71 38 40 5E 50 71 “frd—Ift?’
53 78 50 40 BE B0 3F 71 ‘ford—rt?’
53 78 50 40 78 71 79 38 ‘left—rt?’
00 00 79 38 5E 5E 1C 73 ‘puddle’
5E 54 79 40 BE 77 79 5E ‘dead—end’
6E 50 79 73 73 06 38 6D ‘slippery’
73 1C 40 79 73 3F 38 6D 'slope—up’
00 38 38 06 76 73 1C 00 ‘uphill”
00 7C 1C 50 76 6D 00 00 ‘shrub’
00 78 50 5E 54 79 7C 00 ‘bendrt’
78 71 79 38 5E 54 79 7C ‘bendleft’
00 79 1C 78 77 78 6D 00 ‘statue’
00 5E 54 79 00 79 76 78 ‘the end’
00 76 39 54 79 7C 00 00 ‘bench’
00 00 78 50 77 78 6D 00 ‘start”
79 76 78 BE 54 1C 3F 50 ‘roundthe’
00 50 79 54 50 3F 39 00 ‘corner’
00 00 5E 54 79 7C 00 00 ‘bend’
54 06 77 78 54 1C 3F 71 ‘fountain’
00 6F 54 06 54 50 1C 78 ‘turning’
00 00 BE 54 1C 3F 50 00 ‘round’
00 50 79 6F 06 78 00 77 ‘A tiger”
54 3F 06 38 00 79 76 78 ‘the lion’
1C 3F 6E 00 6D 78 77 79 ‘eats you’
79 6D 3F 38 00 1C 3F 6E ‘vou lose’
00 5E 54 1C 3F 50 6F 00 ‘ground’
00 00 6E BE 5E 1C 55 00 ‘muddy’
00 6D 6D 79 38 5E 54 79 ‘endless’

00 00 00 78 06 73 00 00 ‘pit’

EXAMPLE MAZE

0F80
0F90
OFAO
OFBO

OFCO

80 00 18 41 AO 00 18 45
68 00 10 55 88 00 90 00
18 OF 10 08 CO 00 C8 00
DO 00 00 01 20 E7 E2 O1
20 35 88 00 98 00 10 35
58 00 18 F7 20 E5 60 00
18 2F 68 00 10 17 A8 00
88 00 90 00 A0 00 60 00
10 03 BE 01 20 03 CE O1
10 D7 E4 01 20 03 DA 01
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OFDO A8 00 90 00 20 D7 60 00
18 03 F6 01 20 AB D8 01
OFEO 20 05 70 00 00 01 E8 00
FO 00 08 00 DO 00 00 O1
Mr.Q.A.RICE

The following five programs are all written for the TRITON
and are really intended for use as routines within other pro-
grams.

Factorials (Limit of seven with Tiny—BASIC)
10 INPUT “FACTORIAL OF” , N

20 X=1

30 FORY=NTO2STEP -1
40 X=X*Y

50 NEXTY

60 PRINT X

70 GOTO 10

Square Roots (Integer result with Tiny—BASIC)

10 INPUT “THE SQUARE ROOT OF“ , X

20! X=0;Z=170

30 Z=((X/2)2)/2

40 IF Z*Z=XPRINT “=",Z;GOTO 10

50 Y=Y+l

60 IF Y=15PRINT “NEAREST INTEGER":,Z;GOTO 10
70 GOTO 30

Clock (Adjust line 80 for accuracy)
10 INPUT “HOURS”A,“"MINUTES”B

20 C=0
30 PRINTA,//4B,//4C
40 C=C+1

50 |IF C=60,C=0,B=B+1
60 IF B=60,B=0,A=A+1
70 IF A=13,A=1

80 FOR X=1TO 330
90 NEXTX

100 GOTO 30

Spiral Screen Wipe

10 VDUO0,12

20 A=1,B=64,C=1024,D=961
30 FORW=ATOB

40 VDUW,122;NEXTW

50 FOR X=B TO C STEP 64
60 VDU X,122;NEXT X

70 B=B+63

80 FOR Y=CTO D STEP-1
90 VDU Y,122;NEXTY
100 C=C—65

110 FOR Z=D TO A STEP—64
120 VDU Z,122;NEXT Z

130 D=D-63,A=At+65

140 GOTO 30

Chess Board
10 VDUO0,12

20 X=32
30 FORA=1TOS8

40 FORB=3TO10

50 FORC=1TO3

60 VDU (A*64)+(B*3)+C,X
70 NEXTC

80 GOSUB 130

90 NEXTB

100 GOSUB 130

110 NEXTA

120 STOP

130 IF X=32,X=122;RETURN
140 |F X=122,X=32;RETURN

Mr.l.POWELL
File Finder

The program is in machine code for the TRITON and is des—
igned to allow the user to list the names of files on a tape
recorded in TRITON format. It is designed to be recorded
onto and recovered from tape using the monitor. The start
address is at 1602H, bytes 1600H and 1601H containing the
length code for the monitor tape |/O routines. When the
program switches on the tape recorder it starts to look for a
file header, which in TRITON format consists of 64 CR cha—
racters followed by the file identifier terminated with an
EOT character. Having found the 64 CR’s the program prints
the file identifier on the VDU and searches for the next one
on the tape. This continues until the character M is pressed
on the keyboard. It is a good idea to load this program onto
the start of each tape.

0000 ORG 1600H
1600 4D16 DB 4DHy 16H
TPEON EQU 0327H
RST2 EQU 0010H
TPEOFE EQU 032CH
OUTCH EQU 0013H
1602 CND2703 CALL TPEDON
1605 CD3616 START: CALL TPEIN
1608 FEOD CPI 0DH
160A C20516 JNZ START
160D 063F MVI B4 63
INC :
160F CD3616 CALL TPEIN
l612 05 DCR B
1613 “EEQD 95 2 ODH
1615 120516 JNZ START
1618 78 MIV A.B
1619 = F=0D CR1 0
161B C20F1l6 JNZ INC
161 3EQOD MVI Ay ODH
1620 CD1300 CALL OUTCH
1623 3E0A MVI A, O0AH
1625 CD1300 CALL OUTCH
1628 CD3616 WRT: CALL TPEIN
1628 FFO4 CPl 04H
162D CAO0516 Jz START
1630 CD1300 CALL OUTCH
1633 (32816 JMP WRT

40
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TPEIN:
1636 DRQO IN 0
1638 EEED cCpPIl OEDH
163A CA4T716 JZ EXIT
1630 DBRO1 Loep: IN 1
163F E&01 ANT 1
1641 CA3616 JZ TPEIN
1644 DBO4 IN 4
1646 C9 RET
1647 CDP2C03 FXIT: CALL TPEOFF
1644 C31000 JMP RST2

END,

B 0000 A 0007
C 0001 B 0000
P 0002 C 0001
E 0003 D 0002
H 0004 £ 0003
L 0005 EXIT 1647
M 0006 H 0004
PSW 0006 INC 160F
el 3006 L 0005
A Qo007 LOOP 1€£€3D
TPEON 0327 M 0006
RST2 0010 OUTCH 0013
T PEREFR 032C PSW 0006
QUTCH 0013 RST2 0010
START 1605 SP 0006
INC 160F START 1605
WRT 1628 TPEIN 1636
TPEIN 1636 TPENFF 032C
LOoapP 163D TPEON 0327
EXIT 1647 ART 1628

Submarine Game

The game is designed for the TRITON and written in tiny—
BASIC. It simulates the hunting of an unseen submarine by a
destroyer, given only the submarine’s last bearing and dist—
ance. The object is to destroy the sub, guided by sonar, and
you have 20 depth charges to do so. The program takes just
under 2K of memory. There are three levels of skill, Novice,
Moderate and Expert. The game is played on a grid of 114
Northings and 1—60 Eastings. The sub moves S grid units in a
random direction, unless disabled, between every attempt.
If the sub leaves the grid it reappears on the other side, if it
does this more than 4 times you lose. If you drop a charge
within 4—S grid units of the sub it is disabled and cannot
move. A direct hit will sink the sub. To drop charges give the
position in Northings (NL) and Eastings (EL). For each cha—
rge dropped there is a simulated explosion at that position, a
dot is left to mark the spot. After each attempt you are given
the distance from that charge and the bearing to the sub. At
the end of the game you may obtain the subs course labelled
A,B,C etc. with a = showing the last position. Good hunting !

20 Z=0,W=0,R=1
2
50 vou 0,12

1 L O G O O
C=d OGN 5 Po Cvn

540
) rosus 790;P."YOU SUNK IT WITH ',%2,u,"'

GOSUB 770

P.'YOU HAVE 20 DEPTH CHARGES TQ SINK THE SUE'
P«'"POSITIONS GIVEN IN NORTHLINGS EASTLINGS®

Pa'lF SUB.ESCAPES AREA IT RE-ENTER'S ON THE OTHER EIDE'
P«'IF THIS HAPPENS MORE THAN 4 TIMES YOU LOSE'
P.'SUB«MOYES. UNTIL DISABLED'

P.'ENTER YOUR DEGREE OF SKILL'
INPUT "1=NOV ICE:2=MODERATE: 3=EXPERT'S
A=RNDCB>

X=RANDC15-Se20+5

Y=RHUD (H0-Sw2 )+5+1
IFCSH>00R(S<4) GOTU 130
P.'MUST BE 1,2 OR 3"

GO0TO 90

E=4-5

vou 0,12

GosuB 770

) UDU 0,10

4

51,
) FUR 1=10 70’60 STEP &

Patt5, |, 3 NEXT 1

vou 0, 13

FOR 1=14 TO 2 STEP -1
Pafi2, |

NEXT 1

P-I 1|’

GOSUB 760

IF 2»4 60TO 500

IF R>20 GOTO 512
DCRI=XME4+Y

R=H+1

P.' POSITION',

V=v-2

vou 0,29
Fed=1T050; VDU 0, 3;N.d
INPUT 'NL='H

you 0,11

F J-1T05?;VDU 0,93 Ned
vuu 6v o AH, AH  AH, AH, aH, AH, 3 INPUT 'EL='Y

H'16-H V'¥+Z

J IF(H>1)*(H(15)1(V>2)¥(V(63) GOTO 312

. 'POSITION OUT OF AREA'
GDTD 280
U=Hmb 44V
VDU U, 423F«1=1T0200;Na 1
¥DU U, 15;F . 1=1T0200;N. |
VDU U,18
GOSUB 760
W]
IF CH=X)RCV=Y) GOTO 520
L=ABS(X=H)
M= ABSCY=V)
IFCLS=E )% C(MC=ED) S=0
IF S=0 P.'"DISABLED" ',
GOSUB 620
A=A+RND (3)-2
IF A>8 A=A-8
IF A<1 A=A+8B
XmE+S#C C(ALmII=CAP=5 DxCAL=TD)
Y=Y+ SaCCAP=T IR CAL=E )= (A=T] D= (A=B)=CA=1D)

5 U=0

IF X<2 X=X+143Us1
IF Y43 YsY+603U=1
IF X375 XmX=1d;U=1

) IF Y>62 Y=Y=50jU=1

IF U 2=7+1

) GOTO 234

) GOSUB 790,9.'Y0u LOST HE GOT AWAY ',
60TO 540

GOSUE 7903P. 'OUT OF DEPTH CHARGES ',
GOTO

DEPTH CHARGES',
Y=2,N=1

INPUT' SUBS COURSE? Y OR N'C

IF C=1 G.585

FOR 1=1 TO R-1

VDU 8cCl), 1464

YOU @CR=1),42

NEXT |

GOSUB 790

INPUT 'NEW GAME Y OR N'C

) 1F_C=Y GOTO 20
] STOP

I=H=X,J=¥=Y

i U‘Iil+dld

FOR D=1 TO

90
) IF DxD>U GOTO 690

NEXT D
D=D-1

} P.#Z,'LAST BEARING=',D,

NORTH',
5OUTH'

IF X<H P!
IF X5H P!
IF X=H P,
IF Y>¥ P.' EAST',
IF YV P.' UEST'
IF Y=¥ Po' Y

vou 0,28
;.I-1 TO 1505N«1

GOSUB 7603P.,3VDU 0,13
VDU 0,11
R.
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MR.P.CORNES 1220 IF B>57 THEN B=B—55 ELSE B=B—48
1230 C=C+Bx164(A-1)

1240 NEXT A: RETURN

There are quite a few micro—computers on the market now 1260 END

which will run extended BASIC and so have PEEK and

POKE statements in their vocabulary. The program listed

here here uses these two facillities to overcome a small but

annoying problem that most of these micro—computers

share. It is possible using the PEEK and POKE statements O
to write machine code subroutines in BASIC programs

but using these statements you have to input the data in por:
decimal number format.This program allows you to enter, [START
modify and list your machine—code subroutines in HEX AS
instead of decimal.

Hex—Bug

When you run this program you will be asked to “Input
start address”. At this point you should type in a four o VES
digit HEX number which will be taken as the first add— A= ENDS m
ress you wish to examine; (You could also type END at
this point which will terminate the run)The computer
will respond to this by displaying the chosen address (HEX
four digits) and along side it, the contents of that address
(HEX — two digits). After this a question mark will be dis—
played. If you are happy with the contents of the location
displayed then just press carriage return and the process orl
will be repeated with the next higher numbered location.

If you wish to change the contents of the displayed location
then just type in (HEX — two digits) the contents of this
location as you would wish to be. The third alternative
is to type X when you have finished working on your prog —
ram and this will cause the computer to exit back to “Input
start address"’.

©

NO

suB
1200

A flow chart of the program is included for those of you who
enjoy mental gymnastics or for those of you who may wish

to improve the program or add more facilities to it. sus
1000

10 PRINT" ——CTI HEX-BUG——"

20 INPUT”INPUT START ADDRESS (HEX — N<2
4 DIGITS) OR TYPE END”;A8 pRINT
25 IF A= “END” THEN END
30 N=4 : GOSUB 1200 o
40 S=C
50 D=S :GOSUB 1000 & s
60 PRINT B&; " ", D-PEEKIS
70 D=PEEK(S) : GOSUB 100
80 PRINT MIDS(BS,3,2); “ ";
90 AB=""": INPUT A ves s
100 IF A%=" " THEN 140 e
110  IF AB="X" THEN 20
120  N=2: GOSUB 1200
130 POKES,C LoCATION ik n
140  S=S+1 : GOTO 50 SO (S
1000 BB="":K=4
1010 Q=:64(K—1) : L=0
1020 IF O>D THEN K=K—1 : IF K=—1 THEN 1060 o =
ELSE 1040
1030 L=L+1 : D=D—-0Q :GOTO 1020 CONVERT HEX (AS),
1040  IF L>9 THEN L=L+ 55 ELSE L=L+48 L conveRT oECIAL
1050 BS=BS+CHRS(L) : GOTO 1010

1060 RETURN

1200 C=0:FOR A=1TON @
1210  B=ASC(MIDS(AB,N+1-A, )) @
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Mr.S.AINSWORTH

Computer Tolinka

This program was produced after reading the articles on the
“Tolinka" chess recorder in ETl. The program has been
produced on a Systime RSTS—11 time—sharing system that
used a 25 by 80 character VDU, this point should be borne
-in mind when making any alterations to the program. The
philosophy behind the program is that as a chess game mach-
ine is designed specifically for the purpose of ‘chess logic’, a
micro is not and is therefore very inefficient. The program
therefore is used exactly as Tolinka would be, that is as a
game recorder. The main features of the program are as

3) Input from terminal/file to terminal/file.

4)  Set and reset functions. You can enter SET and try
out a line of thinking without the movements of the
pieces being entered into the command matrix, C5(),
or the output device file. Enter RESET and the pieces
are returned to their original positions and the output
is re-enabled.

5) Castling and all other moves are single algebraic
notation commands, row numbers and file letters are
displayed on the screen.

6)  Upper and lower case commands are understood.

7)  Rudimentary checking of commands for illegal moves.

8)  Fast operation due to short program length, 4K.

The screen display is shown with the currently made moves

follows: — on the left hand side of the chessboard. The listing of table 1
1) Very clear display of board positions. is a sample of a stored game which could be recalled and re—
2) Last 36 moves displayed on the screen. played.
1 IMULTI=-ROLE CHESS PRUGRAMME BY S.AINSWORTH MATHS SIXTn
4 'INITIALISATION '
a9 ON ERROX GOTO 1000C:Y3=SYS(CHHw(Bn)+CHA®(=T7%))
10 DPENYCHESS« INN" as FILE 1at
DIM T2(24xs7)s2blcos938)9C2(3nn) smplibietn)
15 INPUTINPUT pEV]ICe/F ILEMS Il INPUT 0UlPUT DEVICE/ZFILEY UL
OPEWN I1»® AS FILE za!UFEN OLY AS FILE 32
20 FUOR Tho=lw Tu seifFin Jds=lsd TO =aINPUTl LINE =l® 4D
€3 READ % (I=nsd=) UNLESS 2#<[» enND [A<T%
3u I (IneJR)=LEFT (ASelanlan)=cs) i nNeAT JaNEAT Is
40 ARCHH% (FZa%) vV NeCHRA(LG5)+" CHESS "+ CHKb(1DH)+1 "is
A "+CHRL(T5)IFUR Loa=97d T 1040k ibia wHITE BLACKY
=11} ucm’otaaﬁ.«lfcﬁm(:sm+CH.-u-taw‘*lm:il%ﬁwumwa-ul FOR In=1l% TO &%
6U FOR [%=ln [U BalFIx Jaslo TU BoaiIF Ja+Ja<>ch¥INT (([65+Us)/2%) THEN
My(le#sm=1%sJr) = o(lnsJdio) tMU(I5%F3b=roelt) sMB(Ia®3B9sdsn)=" ":GO0TO B8O
fu ME([9#33=graJh)amu([ad3he %) snsaaniaeng
IF T9(Thedb)=CHn(15%)+" UTHEN Mo (la®*3o=lbryJad) =CHRB(1SH) +Neaaaaan
ELSE vz (Jo#*3s=]losJdn)=Tb(1lhsdnm)
#su GOSUR 15U
85 NEXT JhineAT I
95 TINPUT FROM TermmInalL/s/FILE FUR WEAT MuUVE
100 ACHRD(30%0) +Cnre(328) +CHRb(5545) +SPACED»(21%) +CHRS(13%) 51
IF C% THEN o"sLACK"T ELSE &M"aHITE";
101 &S MOVESY3:InNPUT LINE Behs ALDIALSSLEFT(ALS 9 LEN(ALS)=2%)3G0I0U 4000
R . b c d B £ g h
Tahle 1 , 8 ROGK  KNIC u,:':r’ QUEEN ..h;m:' :-.:: OO
bc=FEa CTXDY UsAaeb 3 L & o b . Bisior pawe.
[Jﬁ";"‘! Ar=04 {TI?KC"J : rrarean srrrann S e N
i ; 6 5 wammaws RNIGHP*EREAEs. OAWN SEswssL PARN
EgmES Gu i‘"]."';l 1“)"'..)( ; .......”“- ....... R L
Fo=in UU ro=C7l Al=ts ) 5 v i Sk heiis
SEets BEeCh Gaxis FaK0S 1 e e I
NT=0n md=r3 ye=un F4xXC/ s i einele o
GL=F3 Cu=F5 (32=ins WIXC/! 5
OFf=6G& fg=b0 Arn=Ri A4=kMa
Fl=Cs He=CH pl=C3 Ge=65
Do=rda yUl=Ue fosXxAld US=E4 U e el :
Céa4=Ha Ub={in JZ2=Hn CZXea4 S .
FD-H? FA=EDS n3=Fb ELXE4 ote: [FAWH] 1ndicates reversed vide
ESXUs CoXxeh (l=Fe FILE=R PR i T
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103 & AlF UNLESS lla="Kgs"

1uS S&CHRE(2EH) 3 :5LcEP 3o UNLESS Ilo="KB:":sSPACED(2]1%) 3
GUSUR 1000 UNLESS 5%

110 IF X1%=15% THEN GuUSUAd 300U ELSE GUSUB cluv

120 C%=1%=C%:60T0 luv

140 1e0aRD PRINTUUT SUsRUUTINE

150 NCHHﬁ(jnt!+Chhm(43k+ua*7ﬁl+CHR$£3%*I%+Kb+d9a)+M5(3i“15-3$+Kst%)+
CHRT (Po®) FUR Ke=ld TO 3%1RETURN

990 1coMMAND MATRIA oUBROUTINE

1000 IF LEN(CS(36%)) THeN CE(I%)=CH(I%+2%) FUK 1%=1l% TU 34%:
C$(3=%)=alb:C$(Jo5J="":115=115+15=GUTO l1u30

1010 FOR [%=1% TU 3e%!IF LEN(C®(I%))=0% THEN Cr»(1%)=al2:G0TO 1030

1020 NEXT I%

1030 FOR I%=1% TO 18B%:IF Cop(2%s®In=1%)="" GOTO 1lUu&40
ELSE LCHRx(30&)+CHR$(32$J+CHH$(35%+I%)+NUM5(11%+I%)l

1035 &SPACES(S%-LEN(NUﬁb(Ils+lﬁ)}}+C$(25*1%-1»1+SP&CE$tB%-LEN{CS(Ei*I%-li)})+
CS(E%*I%l+SPAC:$(Ei-LENIC%GZ%*I%)J)=NEXT 1%

10640 RE3%sAlD UNLESS O] »="KB:":RETURN

1990 IMOVING SUBROUTINE

2000 M (Y2PB83h=-1%sX2%) =MD (Y1 5%3K=1%sX1%)1
1F X1%+Y15<>2%*INT({Xli+715}/2$) THEN MB(Y1%#3p=1%9X1%)=CHR®(15%)+
" n F|SF MS(Yl%“SE—l%-KlS):CHR&t155}+"**ﬁ*“*"

2010 IF S%=0% THEN M%lYZi-X2$)=M%(Y1%le%):Mi(YlboX1$)=0£

2015 I%=Y1%!Jk=Alb:005U3 150

2017 [$=Y2%tJo=A2biGuUsUd 150

2020 RETURN

29950 ICASTLING SUBROUTINE

3000 X1%=5%:IF C» Trmen Ylu=1% ELSE Y1%=8%

3010 Y2¥=Y1%:IF ASCII(RIGHT(Al®e3%)) THEN X2%=3% ELSE X2%=T7%

3015 GOSUR 2000~

3020 IF x2%=3% THEN A1l®=1%iX2%=4%3GOTO 3035

3030 X]1e=R%:X2%5=6%

3035 GOSURB 2000

3040 RETURN

3990 1COMMAND CHECKING ROUTINE

4000 X1%=(223% AND A5011(A1$)1-6aa=11$=57£-ASC11lHIGHTIﬂl&;ailJ:
X2%=(223% AND ASCIItRIGHT(Anga%)l)-635:Y2t=5?$-ASCIItRIGHT(AIS.S%ll

4010 IF X1%=6% AND (Y1h<U% OR Y1%=5T7%) GOTO 103

4020 IF X1%=19% THEN I (i%edn)=MB(I%sJB) FOR I%=1% TO 24% FOR J%=1l% TO B8%!
S%=1%:1C1lx»=C%:i0oul0 1UU

4030 IF X1%=13% THEN Mb([Bedb)=Ib(I%eJ%) FOR IB=1% TO 24% FUOR J%=1% TO 8%
ELSF GOTO 4055

40640 FOR 1%=1% TO B%iFOR JE=1% TO B%:GOSUB 150

4050 NEXT JEBINEXT 1%:5%=0%8C%=C1%:6UTO 100

4055 IF X1%=15% GOTO 4090

4060 F%:M%{Yli.xla):1a=walvza.xaa):0x=223% AND ASCII(RIGHT(AL$9s3%))

4070 IF 0%=13% AND (Fs=us OR T» OK SGN(F%)<>SGN(CH~=.5))
THEN &CHKD(Z26%) +" N+ CHRD (14%)+MMOVE "33G60TO 4100

4080 IF 0%=88% AND (SGNIF%)<>SGN(Ch=45) OR T=0% OK SGN(T®)=SGN(F=%))
THEN A&CHR$(26%) +" N4 CHRS(14%)+"M0OVE "3 :G0TO 4100

4090 GOTO 103

«100 &"ERROP"+CHR$t15%)+CHH$(T£}¢" MISLEEP 2%:60T0 100

9980 I1DATA

9990 DATA 592942899949 290919lolvlslelelel

9991 DATA =ls=los=ls=lo=lo=ly=lo=]l9=59m2y=b9=8p=0pmbomDy=

9995  IERROR hANDLING HL_.-UTIF:E R R T

10000 IF ERR=28% THEN Z3»=SYS(CHK3(0%))

10010 IF ERR=2u5% AND [13<>"gKg:'" THEN CLOSE 2%:0PEN"KB:"™ AS FJILE 2%:
[1$="KB:"1Y$=SYS(CHRS (6%) +CHR® (=7%) ) sRESUME 100

10020 IF ERR=55% THEN &:S"END OF GAME DATAM™:SLEEP S5:MCHRS(24%)

10030 CLOSE 1%+2%13%

10040 IF ERR=11% OR ERR=28% THEN KILL Ol%:6CHR$(24%)

10050 END
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T.C. “"BIAS"”
STABILISED
POWER
SUPPLIES

BIAS 1:

An ideal microcomputer supply

+5V@ 10A, —5V @ 1A, * 12V @ 2A. £37.04
BIAS 2:

For all audio and analogue applications.

+12t0 25V @ 3.5A. £32.41

BIAS 3:

Specifically designed for S100 systems.

+18V @ 5A, +8V @ 10A. £35.19.

Units supplied in kit form with drilled PCB and all
the necessary components, heatsinks, etc.

All outputs current limited.

240V a.c. input.

Cased, assembled and guaranteed, add £22.
Suitable pre-drilled case, includes switches, indi-
cators, connectors, etc., add £12.

Overvoltage protection on all rails, available for kits
or assembled units.

BIAS 1:add £12, BIAS 2: add £7, BIAS 3: add £9.
Tooting Computing

157 Robinson Road P&P £2.50

London, SW17 Please add VAT @ 8%
Tel. 01-543 1398 Mail Order only
(evenings)

WHICH BRITISH SYSTEM
CAN OFFER THE FOLLOWING:

* COLOUR — Aerial Input, Alphanumerics and
Graphics

* CEEFAX — BBC Television Teletext service

* ORACLE — IBA Television Teletext service

* BASIC — ROM — Resident Interpreter

* MONITOR — Motorola 6800 Machine Code

* VIEWDATA — Instant Information service

TECS:

TECHNALOGICS
EXPANABLE
COMPUTER
SYSTEM

Prices start at

around £360

Rack Mounting and Tabletop Versions (illustrated).
The logical development everyone has been waiting for.
Please send large sae for details to:

TECHNALOGICS (DEPT. CT)

8 EGERTON STREET, LIVERPOOL
L8 7LY

«0“\0 P
RN

o!A COMPUTER MAGAZINE WITH A
ol FANTASTIC DIFFERENCE
Q¢ IT'S PUBLISHED ON TAPE CASSETTE

IN COMPUTER DUMP FORMAT

“COMPUTA GAZETTE”

PRESENTLY FOR NASCOM1 USERS ONLY

“COMPUTA GAZETTE” comes complete
with its own sophisticated text handling
program giving excellent control of the
magazine’'s pages on the reader’s VDU.

I's NATURAL. It's PROGRAM DOMINANT.
Requires B-BUG and 8K NASCO RAM.
Published programs will be in B-BUG format
forimmediate load and execution. An edition
for Basic machine is planned - please
enquire.

“COMPUTA GAZETTE” will be published BI-MONTHLY starting June 1979
The first edition includes “COMPUTA GAZETTE'S” own text editing and control program

together with printer output routine. In Nascom Tiny Basic there’s Bug Racing and Card Dealing.

Review looks at a ready to use line printer. Phil Beet tells how he bought and built his Nascom 1
—astory of great sadness and achievement. Legal Beagle discusses copyright, etc.

ORDER YOUR COMPUTA GAZETTE NOW DIRECTLY FROM:
THE SOFTWARE PUBLISHING COMPANY, 8A CHURCH SIDE, MANSFIELD, NOTTS

Telephone 0623 29237

Annual subscription for six bi-monthly editions: £12.50 (UK)

Orders from European Continent add £5.
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Hey Prestel! Viewdata comes
home at last

is now available in the London area to residential

users. The system uses two devices common in most
homes nowadays, the telephone and the TV. By con-
necting these together the Post Office has gained a world
lead in information distribution to the general public, the
businessman and many other groups of users.
The concept of providing information on a vast, readily
accessible scale first appeared with the Teletext systems
introduced a couple of years ago by the BBC and the
IBA. However the amount of data that these can actually
distribute is limited by two factors, the available trans-
mission space on the TV (which is two lines of the 625)
and the time taken to access any given piece of informa-
tion.
The Teletext database is limited by these two constraints
to about 3-4 hundred pages, screenfuls, of information.
The Prestel database currently stands at 146,000 pages
and is growing at the rate of 10,000 pages per month.

T he Post Office Viewdata system, known as Prestel,

Spice Of Life X

The variety of information available is vast, ranging from
British Airways timetables to the latest company reports
from the Stock Exchange. Actual connection to the
system requires a modified TV, such as the one in Photo
1, which costs about £900 and a telephone.

The TV contains a modem and all the decoding circuitry
to convert the serially transmitted data on the telephone
line into a pageful of information. The TV will also allow
access to the Teletext system. The outstanding difference
between the two systems is not only that Prestel provides
a much larger, and faster, database but that the concept
is two way.

A user with an intelligent terminal, or even the TV
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PRESTEL

Press

ADVERT I SEMENT
For over 3000 Games & Puzxies zee the
GAMES CENTRE i ;
iGe, Hanway 81 London WiR 21§
Telwg Di-636-827
?gg'g $ ior »
FREE Catalogue

The pictures on these two pages show the variety of information
available. From top right clockwise. The games index page from :
BARIC, a FINTEL company report, the World Driver Championship FSSEEE P
table and a Met Office bulletin.

keypad, actually asks the mainframe computer at the
other end of the telephone line for the data he wants.
Once you have ‘logged on’ to the system you are pre-
sented with a series of index pages which prompt you to
enter a number from your keypad corresponding to the
type of information that you require. As an alternative to
this method of finding data, which is time consuming,
you may look up the required data in a directory, not
unlike a normal telephone directory, and dial the page
number of the required data.

Now, rather than having to wait for the required page to
be cycled to you as with the Teletext systems, the
computer retrives the data from its store and sends
it back down the line. This makes the system much
faster and also opens up rather interesting possi-
bilities. Because you now have access to the database
you could create your own pages on the system for other
people to read — electronic mail becomes a possibility.
You can also access software stored on the system to run
on your own computer at home.

Rent A Cost

The actual cost of obtaining the information stored is
made up of several components. Primarily there is the
cost of making the phone call to the system and finally
there is a charge for the actual information that you
access. The cost of the TV will undou btedly come down
over the next few years but in the meantime you may rent
a set rather than buy. Radio Rentals are currently offering
sets at £24 per month.

The charge for the telephone call will be that of a local
call, unless there is no Prestel computer in the area. It is
hoped that most areas will be within the range of a com- ¥R MyLLs
puter in the not too distant future. Plans are altready in Tt
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PRESTEL

Above: One of the Baric games on the system.

From top to bottom: Dr Alex Reid demonstrating the system at the
launch . One of the GEC sets with its remote control.

The ITT remote control keypad showing the Prestel and Teletext page
selection controls. An ITT set showing the remote control plugged
to act as the standard TV controls.

the pipeline for centres in several major cities. The cost of
accessing the data itself is set by the Information Provider,
along with a fixed charge of 3p minute in business hours
and 3p/3 minutes at other times, and can vary from zero
to 50p.

This charge can be quoted before you actually obtain the
information, thus preventing large unwarranted charges.
If you think that the charges are high consider this; if
you want specific data on a topic you will have to pay for
it whether you buy a book or a newspaper. Any informa-
tion will cost you money and a vast database such as that
on Prestel would be almost impossible to own privately,
thus for access directly to the data you want the charges
are almost certainly not unreasonable.

It must be admitted that if you wandered at random
through the database playing games or reading jokes you
would probably get a nasty shock when your telephone
bill arrived!

Future Call

It is quite conceivable that in the next five years home
computers will have direct access to Prestel as a matter
of course, and the exchange of software and information
will be a booming business. The Post Office prediction
for the database is 1 million pages in five years and with
the present rate of growth this figure seems reasonable.
The system is already being exploited abroad with Holland,
Germany and Hong Kong all setting up. America has
signed a licence agreement and France is in the process
of developing its own system. The future of ‘informatics’
is ensured, at least in this country, and the possibility of
global networks is more than mere speculation.

We can only wish the Post Office the best of British and
hope that yet another development from this country
prospers overseas as well as at home.
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el program
supermarket

At last a whole menu of programs to feed your PET at prices which knock the bottom
out of traditional software costs.

Our 16 page catalogue lists nearly 130 programs from £3 to £50 (including VAT).
These cover Business Routines, Programming Aids to help you make the most of
your PET and some super games to play with it. Here are just a few examples.

MAILING LIST—£15.Stores and prints names and
addresses; carries out labelling etc.

INVOICING—£20. Stores pricing information and prints
numbered invoices. Handles differing VAT rates, and at
least 50 items on 8k PETS; more with additional memory.

WORD PROCESSOR—&£25. Composes, edits and prints
letters, articles, leaflets etc. Script directives include line
length, left margin, centering and skip. Edit commands
allow user to insert, delete and move lines, change strings,
save and load from cassette, move up and down, print and
type. Addresses any RS-232 printer through special
adaptor, available separately,

Yy
l“ '. £ L ML .6\.: A

‘t.:__. W€ :‘:'-.wl’ ,

o

Specialists in
personal computer

Peisoit

programs, _ :
5-6 Vicarage Road, Edgbaston, Birmingham B15 3ES. 7 I / / //
Tel: 021-454 5348 Telex: 339396. 40 5 A ' 4
Petsoft A member of the ALT Computer Group. 7 ™ s ,/ S
PET is the trade mark of Commodore / Q:\ - vh:‘ ,/. e
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V.A.T. PACK—£17.50. Two programs, one for output
VAT and one for input VAT. Allows data to be entered,
processed and stored on tape. Information, including VAT
return, can be displayed at any time. ‘VAT SCHEME D' is
also available for retailers, price £15.00.

STOCK CONTROL—&£12. Stores up to 150 items per tape
file, under stock number, description, suppliers name and
address, and stock level, Auto re-order warning.

MERGE—£8. Joins any program or section to another.

PET BASIC TUTORIAL—&15. Let your PET teach you to
program in BASIC. A complete course.

ASSEMBLER/EDITOR—&£25. One and two pass
Assemblers, Editor and Executor translates assembly
language programs into machine code for direct execution.,

MICROCHESS—&£14. Play chess against PET. Excellent
graphics, A superb piece of programming.
ELIZA/DOCTOR—£10. PET converses “intelligently” in
this famous simulation of a consultation, with a psychiatrist.

PET WORKBOOKS—£15, Five workbooks provide a

comprehensive introduction to PET programming.
Includes many examples and exercises. Now Volume 6
available, price £3.00,

For further details of these and the other 110 programs

in our free catalogue, complete the coupon or £
call us today. e
We also accept credit card orders /G)")(Q
over the telephone. -
# 5
/(\ )
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Lost for words? Perhaps your

micro can help

in both the home and office is for the production

of letters and documents. However judging by the
number of telephone inquiries we receive it appears that
little is known about the commercially available software
that runs on your own personal computer. We set out to
find as many packages as possible that run on the
common home machines, bearing in mind that these may
also be used for business purposes.

One of the more talked-about uses for computers

What to expect for your money

It is very difficult to find a standard to judge software
packages by so we devised a hybrid system, the basis of
which is set out in Table 1. Using this as a guide we then
compared the facilities provided by the various programs
and these are given in the summary of each system.
Without actually being able to run the programs, with the
exception of the Connecticut package, it is impossible to
give an indication of how easy to use they are. It is
obviously a good idea to try a system out before actually
commiting your money, no matter how good it looks on
paper it might be difficult to operate.

It should also be borne in mind that these packages are
processors, they virtually all need to have a previously
prepared text file, this will require an Editor of some
description and we have indicated in the product
summary, Table 2, the available Editor.

Summary

Whilst this is by no means an exhaustive list of the avail-
able software it should at least provide a good starting
point for further investigation and we will report in the
future on any updates to the list.

Owing to the diversity of the packages it is impossible to
say which is best, this decision can only be taken with
respect to the type of application that you require.

A Hybrid Word Processor System

Functions
Editing

Description

The operator should be capable of
last-minute corrections such as text
insertion, deletion and moving text
about.

The final copy should be capable of
appearing on any size of paper merely
by changing the line and page para-
meters.

The presentation of reports is enhanced
by page numbering and headings. An
ideal processor should be capable of
centering text strings and also justi-
fication.

Formatting

Presentation

Note: these facilities are chosen as being the most
commonly available and useful. A high-power
WP system will undoubtedly provide much more, such
as automatic indexing, footnotes and references.

Table 1.

Commodore PET

The well known Petsoft firm has produced a package called
the Connecticut Word Processor Program. This system
allows for either the generation of text or the useage of
a previously prepared text file. It is possible to merge
two or more files and then process them, allowing for the
generation of standard forms and letters. The editing
facilities allow for string interchange, line replacement and
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WORD PROCESSOR SYSTEMS

text insertion or deletion. The editing functions are carried
out line by line using a locatable cursor.

Formatting allows for page and line length specification.
The output device for this program is an RS232 printer
connected via an adaptor, this allows for software control
of the printer.

The presentation of the final document is limited to the
use of centering and left-hand margin indent but several
other facilities are available for use. It is possible to over-
print lines, print a specific ASCIl character, used for
underlining etc., and repeat print a specified character
string. Another feature is to stop the printout allowing for
manual insertion of text at a specific point and then to
continue printing. We have run this program, admittedly
without a printer, and it appears to be easy to use and
offer a reasonable command set.

Applell

The software package for the Apple was supplied by
Keen Computers and is simply known as the Word
Processor. The program allows for the generation of
text or the use of a previously generated file. Once a file
is entered, you have to specify the length of the input file,
it may be edited. The facilities available are text insertion
and deletion, changeing of lines, string searching and
replacement. The format of the final document is defined
at the input stage and only allows for the width of paper.
The final output is to a printer residing in slot 2 of the
processor but by patching a statement in the program
any interface slot may be used. The only presentation
facility is the centering of text strings.

Nascom 1

The ICL/Dataskil Letter Writer program is supplied in two
2708 EPROM'’s and not only contains the processor but
also the vital parts of the NASBUG monitor. This program

These photos show the Connecticut WPS in operation. The top photo
shows the printing of an ASCI| character by code, the second shows
centering of a text string and the third photo shows the types of text
that can be handled.

>t 2

g;nggtéscggos may be sent,
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8>ASCII codes may be sent,
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WORD PROCESSOR SUMMARY TABLE
MACHINE Software When Supplier Hardware Cost
Available Requirements
Apple 11 Word Processor Now Keen Computers, Cassette or Diskette, £50 + V.AT.
(text prepared 5 The Poultry, printer in slot 2 but
on Text Editor) Nottingham. can be patched for
0602-583254 other ports
Commodore Connecticut Word Soon Petsoft, Cassette + printer with £25 inc. V.A.T.
PET Processor P.O. Box 9, RS232 adaptor, available
(text prepared Newbury. from Petsoft.
on MicroText Editor) Berkshire.
0635-201131
Nascom I ICL/Dataskil Now Nascom Microcomputers, Cassette and printer £70 + V.A.T.
Letter Writer 121 High Street,
Berkhampsted,
Herts.
04427-74343
SWT 6800 TSC Text Processor Now Southwest Technical, 10K, Cassette or
(text prepared using 38 Dover Street, Diskette, output to
Editor) London, W.1. any port
01-491 7507
TRS 80 Word | A. J. Harding, Word 1 needs 12K and
Word 3 28 Collington Avenue, Level 2. Word 3 needs
(text prepared using Bexhill-on-Sea, 16K, disk system.
Text Editor) East Sussex. Both Tandy printers are
0424-220391 suitable.

Table 2. Summary table of available packages.

allows for the creation of text files as well as the editing
of previous file stored on cassette. The editor functions
are very powerful, allowing for the absolute positioning
of the cursor within a line rather than simple line correc-
tion but string handling and text movement are not
available. A tab function allows for the creation of
tables or lists. It may be argued that as absolute cursor
control is provided string handling is not absolutely
necessary.

Text formatting is not available and it is up to the user
to make sure that his document will fit on to the paper
size, having done this once of course the document can
be saved onto cassette and merely edited and re-used, an
invoice for example.

The final presentation of the document must be defined
by the user, no facilities are provided. Although this

package may appear rather limited in its commands it
must be remembered that this program fits into 2K of
EPROM, the smallest program of any we have looked at
in this survey.

SWT 6800

The TSC Text Processing System is a very powerful
package indeed, disk based it requires at least 10K of
memory and will output to any port. The program
operates on a previously generated text file and does not
allow for the editing of text, the SWT Editor should be
used for this. The format commands allow for paper
length and width, even to the extent of preparing a
document to have suitable spaces for footnotes and
headings on any subsequent page. The presentation
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WORD PROCESSORS

commands are extremely sophisticated, allowing for
three types of justification, automatic page numbering,
page heading and footnotes. There are many other
features provided, text that is required in both upper and
lower case on the final output may be prepared on an
upper case terminal only, the text having ‘format charac-
ters’ inserted to indicate the letters required in upper
case and the processor will automatically convert these
before it outputs the text. Indentation of text is catered
for as is multiple line spacing. A measure of the power of
this system is that it is based on the NROFF text
formatter which is widely used in the computer industry.
No summary such as this can do justice to such a
complex package and there are many more facilities
besides those mentioned above, a complete article could
be written on just this one program.

TRS 80

Two processor systems are available for the TRS 80
from A. J. Harding. These are Word 1 and Word 3.
Word 1 runs on a level 2 system with a minimum of 12K
memory and a cassette. Word 3 is diskette based and
needs 16K and DOS. The packages are very similar and
as such we will only comment on the differences. In
general text editing is not supported, previously prepared
files are used (a suitable text editor is available).
Documents are formatted to page and line length with

multiple line spacing available. The presentation com-
mands cater for justification, centering, page numbering
and heading and also a multiple column facility although
this needs at least 16K and is not supported by Word 3,
this is rather odd as this system is disk based! The
packages also use the TRS 80 keyboard to enter com-
mands rather than being software based, this does have
an advantage in that it should make it easier to remember
the controls as you use them all the time.

Summary

The most important part of any software package other
than the fact that it will actually do the job is the provision
of good documentation. Several of the packages we
have reviewed are not yet available and their documenta-
tion has been written in America. The TRS 80 systems
were pretty awful but A. J. Harding are going to com-
pletely re-write these before they are released, how our
American friends ever coped is beyond me. The Apple is
also rather poorly presented, with just over 3 A5 pages
to tell you all about it. On the other hand the SWT Pack-
age is very thorough, and has been prepared using the
actual processor. This shows the power available in the
package as well as giving the necessary information.
In the event of any further packages being available we
would be most interested to hear of them, but please
remember that good documentation is essential.

<\
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Z80 Microcomputer kit
Undoubtedly the finest value for money
kit available anywhere. Fully socketed.
INTERFACE FOR:

TV (UHF)

TV Monitor

Cassette

Teletype

32k Ram expansion board

May be seen working
9a.m.-5p.m. Mon.-Fri.
Callers welcome

Please note that the Nascom is occasionally in use at
exhibitions.

Please telephone before calling to avoid disappointment.

Price £165.00 + VAT (8%)
Now in stock: 8K RAM, 16K RAM, 32K RAM, BUFFER
BOARDS, 3K SUPER TINY BASIC ZEAP ASSEMBLER,
MINI-MOTHER BOARDS. We now stock a variety of
books on the subject of personal computing.

STRATHAND

44 ST. ANDREW'S SQ.
GLASGOW G1 5PL
041-552 6731
Tel order welcome with Access and Barclaycard

Callers welcome

“"NASCOM1™

Lallers welcome

LOW COST R.F. MODULATOR
Only£2.—

includes p.&p.!

Canverts orginary TV into Video Monitor Use it for
computing of video-games. This board has a special
VideoIC and is easy 10 buiid (ten minutes). No spe
cial adjustments, works always Tuming by turning
potentio-meter

Low Power 5 volt Kit includes all parts, epoxy p.c
board and assembly instructions written in English
How to order: Send your order and remittance to the address below. Or, send us
yowr undersigned Barclays or Eurocheque for a value of £2.

Address to: Musicprint Computer Products B.V.

P.0.BOX 410 i
Your video R.F. Modulator will be
ARKELSE ONDERWEG 31 shipped the same day we receive

4200 AK GORINCHEM
THE NETHERLANDS Yol ordel J

dealer inquiries i

LOW COST CASSETTE INTERFACE
includes p.&p.! Onlv £8.75

Converl your cassette-recorder into a digitairecor
der Easy to build, no adjustments! Uses Kansas
City Standard High speed, till 1200 Baud Full Du
plex. which means that you can (if neccessary) use
the interface with 2 cassetterecorders at one time
Audio in- and outputs connects directly lo cassette
recorder. Datain en outputs are T T.L. compatibie

Low Power. only 5 volt needed Kit includes all
parts, heavy epoxy p.c board with edge connector
and clearly wnften manual in English. Board also
dvailable assembled and tested for £11.75 incl
p.&p

How to order: Send is your Barclays, Eurocheque or other remittance in an
envelope, put your name in capitals on the back. Kit £8.75 includes P& P.
Au-nh_l-d’ndmud{gmmmod for 90 days) £11.75 incl. PEP. Send your order
to: M P Comp Prod b.v., P.O. Box 410, ARKELSE ONDERWEG 31,
4200 AK GORINCHEM, THE NETHERLANDS. Phone 010-31 18 30-24693. Your
t-a'm interface will ba shipped the same day we receive your order. J

dealer inquiries invited
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Apple Il

Features

A tast powertul integer BASIC is

built intc Apple Il The buill-in

assemble disassembler and

monitor will be apprecialed by

advance programmers in search

of more speed or llexibihty than

BASIC provide

* Fifteen ur standard graphics
in a 1880 Poinl array tor
spectacular visual effects

* High resclution graphics In a
54 000 point array for finely
detalled display

* Loudspeaker and sound

capabilities thal bring programs

talite

Four hand control inputs tor

games and other human input

applications

* Internal memory capacity of 48K
Bytes of RAM, 12K Byles of ROM
for big system performance in a
small package

* Eight expansion slots to plug in

cards that give your Apple even

more power.

Superb, easy to follow documenta

tion, so even a {otal beginner can

use the machine

Fast (1500 baud)

intertace

Proper typewriter style keyboard

Apple |l prices

With 16K of RAM

Nett. Vat. Total

985.00 78.80 1063.80
With 32K Bytes of RAM
1185.00 94.80 1279.80
With 48K Bytes of RAM
1305.00 104.40 1409.40

Applesoft Il Floating
Point BASIC

An expanded version of Micro-
soft's popular floating point
BASIC. Its 9 digit arithmetic and
large library make it ideal for
business and scientific programs
Applesolt Il is supplied either with
a casselte tape or a plug in ROM
card. The tape version is supplied
free with every Apple.

Apple Il ROM card

8.80

casselle

110.00 118.80
Floppy Disk
Subsystem
Gives your system immediate

access (o |large guantities of data
The subsystem consists of an
intelligent interface card, a
powerful Disk Operating System
and one or two mini-floppy drives
Features

* Storage capacity of 116
Kilobytesidiskette.

* Data transfer rate 156K Bits/
second.

* Individual tile write protection
* Powered directly from Apple ||
* Full disk capability with systems
as little as 16K bytes of RAM.
Fast access time — 600 m sec
{max) across 35 tracks
Powerful disk operating
ware.
* Load and store files by name
* BASIC program chaining
Random or sequential file access
Floppy disk subsystem
425.00 34,00 459.00
Second disk drive and connecting
cable
30.00

soft-

-

375.00 405.00

COMPUTING TODAY — MAY 1979

Parallel Printer
Interface Card

Allows you to connect almost any
popular printer to your Apple, A
BASIC program can produce hard
copy oulpul as easily as il prinls to
the TV monitor screen. Command
interpretation and printer control
details are handled by the irmware
buill Into the card. to eliminale
user Dng'al’T\l’nlﬂg requirements
Parallel Printer Interface Card

Nett Vat Total
110.00 8.80 118.80
Communications
Interface Card

Allows: your Apple to “talk
(though a modem) with other
compulers. and terrminals over

ordinary telephone lines. Now you
can load programs over the phone,
send messages to remole
terminals or access your office
computer from the comiort of your
home.
Communication Interface Card

Nett Vat Total
110.00 8.80 118.60

High Speed Serial
Interface Card

Allows Apple 1o exchange data
with printers, plotters and
computers in serial format at up to
19.2 K Baud

High Speed Serial Interface Card

Nett Vat Total
110.00 8.80 118.80
Speechlab Voice

Recognition Card

Allows the Apple to recognise a
spoken vocabulary of up to 32 user-
selected words, The computer can
be programmed to perform any
task desired upon recognition of a
key word
Voice Recognition Card
Vat
13.20

Prototyping Card

Provides the User with a means of
building up experimental circuitry
for the Apple computer. The 224" x
7" double-sided board includes a
hole pattern that accepts all
conventional integrated circuits
and passive components
Documentation includes a
complete system bus description
to aid the interface designer,
Prototyping Card

Vat

1.44

Nett
165.00

Total
178.20

Nett
18.00

Carrying Case
The Apple is truly portable and this
padded vinyl, leather iook case
protects your Apple in transit and
makes it easier to carry

Carrying Case

Total
19.44

Nett Vat Total
25.00 2.00 27.00
BARCLAYCARD
accepted

apple II=YICRODIGITAL

JOIN THE MICROCOMPUTER REVOLUTION
BY BUYING THE BEST
APPLE PLUGS INTO A DOMESTIC TELEVISION AND
CASSETTE RECORDER TO MAKE A

POWERFUL, EASY TO USE COMPUTER SYSTEM

Other Products

Apple maintains a 6 10 12 months supply apphication
technology lead over the from ‘a number of
compelition There is not sulficient and adwvise you on your

space to give lull details of all that am requirements

15 available. bul the following 15 a

sample lo whet your appetite soltware !‘!lr[)ar:n".‘nm has
Light pen oped a Trade Counter
Real time clock which keeps a round
Co-resident assembler on disk or edger in real time

rade counter staff

tape te = -
Programming aid ROM = tlimits are reached
Joysticks This program s tried, tested and
PROM Burner proven and helps reduce bad
A debis
Apple Hire Nett Val Total
Th~ Anila e GhE o 25.00 2.00 27.00
"e., ,L':I:' P ._'1",'“' Trade Counter Program (integer
yaEs clogigital [NITel - pagic, needs 32K of RAM and a
d For detaiis nng Mike Maughan single disk)
on051-227 2535

ITT 2020 SYSTEM

\he ITT version ol 1

wing prices

- e 101
Ne are now dealers 19
Ve are ;

Total

893.16
1026.00
1203.12
1380.24

Nell
827.00
950.00
...1114.00
.. 1278.00

With 4K Bytes of RAM. ...
With 16K Bytes ol RAM.....
with 32K Bytes ol RAM. .
With 48K Bytes ol RAM.

i

| PART |
| EXCHANGE

Pet Ownars, trade Up to an Ap,

I
allow up 1o £3g9 for your g4 gI'EeTa; MICRODIGIT

Apple 1

AL. We can l

Qainst the Cost ol a new

To provide a better service
we have re-organised ourselves.
The following remain the same:—

Our shop is at
25 Brunswick Street, Liverpool.
Telephone order number

051-236 0707

The following are changed:—
Mail order, software, engineering,
accounts, etc., are now at :—

14 Castle Street, Liverpool.
Telephone (except telephone orders)

051-227 2535/6/7.
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Fully S-100
compatible 16K
RAM card with
some very

impressive facilities.

ost of CT's microprocesseor-
M related projects are compatible

with the S100 bus. Eventually
we shall have a complete line of S100
cards so that readers may build up com-
plete and powerful systems without
having to scrap ‘simpler’ designs.

The majority of these projects are
designed and developed by our own
laboratory. We usually do it this way as
we then have total control over design
features and complexity and of course
component choice. We like to think this
is one of the major reasons why ETI
projects are so popular.

Projects of this complexity involve
massive investments in time, effort and
money; it seems only fair that Mike
receives some return for his work. So
Mike is retaining the commercial rights
to the printed circuit board. Individual
readers who wish to make their own are
perfectly free to do so however and may
obtain the patterns free of charge (see
below).

Description

The board carries up to 32 1K x 4 RAM
chips. It is possible to use the

HM472114P-3 which is more expensive
but has a 300 ns access time. Another
alternative is the pin-compatible Intel
2114 device which is cheaper but has

the disadvantage of not having been
‘burnt in’ (i.e. run for a time) and then
tested completely, as the Hitachi device
has.

All of the above devices require only
a single 5 volt supply and the board
derives this from the 8 volt preregulat-
ed line of the S-100 bus.

The RAM is splitinto four 4K blocks,
each of which can be placed anywhere
in the 64K memory space of the system
This is done by connecting each of four
points on the board (one for each 4K

Al |1
#5 [Z]
aa [3]
a3 [2]
AUE
A‘E
1\2E

CHIP SELECT| B

ov E

2114

78] v
17] A7

Eaa

s

] 10 fl

E 102 g pirecTiONAL

DATA PORT
El o3

) o

Ewmr: ENABLE

Fig 1 Pin—out of the 2114 1K by 4 RAM
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S100 16K RAM CARD

block) to one of sixteen possible points
which correspond to the possible
positions in the 64K. If the board is not
fully populated (i.e. if you couldn’t
afford all of the RAM at the one time
and left one or more 4K blocks of
sockets empty) then connecting one or
more of the four ‘block select’ lines to
+5V via a pull-up resistor will take care
of that too.

The board also carries four ‘write
protect’ switches which allow the user
to create what is effectively ROM by
preventing the system from writing to a
particular block or blocks.

Wait States

For some systems the memory is slower
than the processor that when a read or
write occurs, the processor must be told
to wait while the memory works. On
some earlier systems this time delay was
achieved by using a monostable — this
entailed ‘tweaking’ the monostable
period until the system worked! Instead,
this board counts a selected number of
clock cycles (up to 4), giving a fixed and
predictable delay.

The card also carries hardware to
implement the Cromemco ‘bank select’
system of memory management. Basic-
ally, this allows eight blocks up to 64
Kbytes in size to be enabled or disabled
by setting the appropriate bit of out-
put port 100Q (40H). A DIP switch on
the lower right corner of the board
enables the user to specify which bit of
the control word the card will respond
to. This scheme allows a processor with
a sixteen-bit address bus to access up to
512 Kbytes with fairly simple software.

The card can be set to be either
enabled or disabled on system reset,
before the memory management soft-
ware has set up the normal memory
allocation. In most systems, one card
will be enabled on reset and all others
‘will be disabled to avoid bus conten-
tions.

Phantom Line (Pin 67)

In some situations, users may want to
locate a ROM containing say a monitor
program at an address which conflicts
with the RAM card. One way to do this
is simply to remove the RAM card, or at

least those chips which would conflict,
but a better solution is offered with this
card. If ROM must share an address
with RAM, then the user should arrange
for the ROM'’s address decoding logic to
pull the PHANTOM line of the S100
bus low. This signal is applied to the
address decoding logic of the RAM card
and disables it if another device has
priority. In this way the ROM can be
made to ‘occlude’ part of the RAM.

A link on the board selects this facility.

Construction

The experienced constructor who wants
to save a few pounds can make up his
own double-sided PCB, but as this will
not be through-hole plated, the con-
structor will have to identify all the
points where a track goes through the
board and insert a link, unless there is a
component lead at that point. We do
not recommend this for the faint of
heart (seriously). However, printed
circiut patterns will be available, on re-
ceipt of a large stamped self-addressed
envelope from Computing Today, S100
16K Foils, 25-27 Oxford Street,
London W1R 1RF.

Remember also that the use of a non-

through-hole plated PCB prevents the
use of IC sockets, and especially beware
of feedthroughs which must go under
ICs, sockets or the DIP switch.

Construction should be fairly straight-
forward — the only choice that has to
be made right at the start is how many
IC sockets to use. There are three
possibilities: none at all — this means
that a dead IC has to be removed by
de-soldering; RAM only — to enable
‘swap testing’ of these expensive devices
and also easy replacement should they
prove defective; all ICs socketed — IC
sockets tend to be rather expensive and
putting sockets on all ICs may not be
cost-effective.

All the ICs fit in with pin 1 in the
top left hand corner, so there shouldn’t
be any problem getting them the right
way round. The only orientation-
sensitive components are the LED (the
flat on the side of the package goes to
the right) and the tantalum capacitors.

Any IC sockets should be soldered
in first, followed by the resistors and
capacitors. The switches should be
fitted next, followed by the regulators
and heatsinks. At this point, power
should be applied to the board and the
outputs of the regulators measured —
if they are anything other than +5 V,
you've got a problem, and should check
the power supply circuitry before
inserting the ICs.

If everything checks out, the ICs
should now be inserted and the options
strapped. The board is now complete
and ready for use.

Resistors all %W, 5%
Bl oo e 2k2
1 e g 1k
BA=RE,. .l e 2k2
 FLEA e (I e 1k
Capacitors
C1=C8. .. . .. 10u 25V tantalum
C9=C36: ... ... 10n ceramic
Semiconductors
IC1-I1C32 . . . . 2114 (see text)
G R I 7415138
IC34—-I1C37 . . .74LS32
38 S, 74L520
1C39,40:. . - , 7415367
VE&T s o0 vy 741810

PARTS LIST

WEAD R 741504
1EAZ5 Ry 74L574
Lo, & A o 2 7415154
1646 L i 7415175
1CA6 o i st s 741830
1C47,48 . . . . . 741504
IC49—IC51 . . . 7418367
1652, 88/, ..o 741505
IC54—IC57 . . . LM340T5
LERT o aovan: Red LED

Miscellaneous
pcb ETI 642
Four single-pole two-way slide switches
One eight-pole one-way DIL switch
Four heatsinks to suit regulators
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Full circuit diagram of the 16K RAM card.
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HOW IT
WORKS

The address and data lines are tri-state
buffered by ICs 39, 40, 49, 50 and 51
(74LS367). This means that the buffers
have three possible output states — ‘I’
‘0" and high impedance (effectively dis-
connected).

The address lines to the RAMs are
always active (i.e. not tri-state) — pins 1
and 15 of 1C49 and pin 1 of IC50 are
earthed to permanently enable the buffers.
The data in (to the processor) and data
out (of the processor) lines are connected
to the same points on the RAMs and so
the data out (of the processor) lines have
to be tri-stated while the processor is read-
ing. This is done by the WE line, which
fee.ds the tri-state control input of IC51
and part of IC50.

This same WE signal is also fed via the

four ‘write protect’ switches to the ‘not
write enable’ inputs of the RAMs. Each
of these controls one 4K block while these
switches are in the ‘disabled’ position the
ram contents will not change.

The high-order bits of the address bus
are decoded by IC44, which is simply a
4 to 16 line decoder. The outputs of this
IC are then wire-linked to the ‘not block
select’ lines 1 to 4 to determine where
each of the four 4K blocks is to reside in
memory.

Bits 10 and 11 of the address are
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16K RAM CARD
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BANK SELECT

decoded by IC33, a 2 to 4 line decoder
which determines which pair of chips is
being accessed out of the 4K block (a pair
of chips constitutes 1K of RAM). This is
combined with the ‘block select’ signals in
ICs 34 to 37 to form the ‘chip select’
lines 1 to 16 which go to the RAM chips.
IC45 simply counts clock cycles (the
S100 @2 signal) until the wait period is
over, The number of cycles is determined
by a wire link to one of the outputs of the
IC and the counter is reset by the 5100
PSYNC signal, A pull-up resistor selects 0

wait states if no link is present.
The cromemco ‘bank select” hardware
togeles flip-flop IC43. One output from

this enables the
another drives the

outputs of 1C44 while
‘board enabled’ LED.

An attempt to output to the ‘bank

select’ portat 100 octal (hex 40) is detected
by the address decoder, ICs 46 and 48 and
%of 47. Detection of the right address,

ans SOUT signals causes IC43 to
accept any signal which makes it through
SW1, the bank select switch. This is fed
from the data bus and effectively selects

which of the eight possible 64K blocks the
board will ‘appear” in.

The line of the bus is con-
nected via a wire link to IC43 and the
position of the link determines whether
the board is enabled or disabled on pro-
cessor reset.

Lastly, the PHANTOM facility can be
used by completing the link from line 67
of the bus to pin 10 of IC38. This will dis-
able the board if the PHANTOM line is
pulled low.
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16K RAM CARD
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ANYBODY
THERE?

That intelligent life exists elsewlere in the
Universe is a mathematical certainty.
Whether or not it rides around in flying
saucers we cannot afford to ignore the fact
that it is there — somewhere. Steps are being
taken to communicate with other worlds by
some of this planet’s largest observatories,
and they may surprise you. Don’t blame us if
after close reading of this, you encounter
more than lights in the sky!

'READERS’
DESIGNS

Next month's is a remote controfled light
dimmer which uses an ingenious voltage
control circuit and ultrasonic transmiss
J technique. Can be adapted to give remo
level control of just ahout anything.

What 1o look for in the June i

HI-FI RECEIVER

A fifty watt stereo amplifier and a high quality
tuner would make two excellent projects in
themselves. With specifications such as these
boast, we could be sure that the units would soon
become widely accepted as the very bestin DIY
hi-fi. However we've gone one better to combine
the two units to produce a receiver of outstanding
merit. If you're about to buy, build or borrow a
high-class hi-fi — stop it at once until you've read
next months ETI.

ECM (Electronic Counter Measures). Without extensive
capability in this field a modern fighter aircraft stands
about as much chance against its opponents as would a

L | bi-plane. Radar homing missiles can be jammed, locating

r radar foiled and laser targeting pick out a plane for

b | ground-to-air attack in a fraction of a second. On the

! ground too, anti-tank missiles, remotely guided, can

b “take out’” highly sophisticated (and expensive) tanks
before they get time to retaliate. The principle behind the

}; machinery are fascinating and their implications chilling.

i Read about them next month in our comprehensive

r article

-




Mr. P. Cornes

This month we examine an
ancient game

might have given one or two of you quite a

headache if you attempted it seriously. If it did,
don’t worry, because we shall be going into this problem
in some depth as it forms a crucial part of the game
program that we are going to develop.

I can well imagine that last month's homework

NiM

Many of you will already have played this game, indeed
some of you may well be up to grand master standard.
Nim is played with piles of matches. Two players take it
in turn to remove matches from the piles until one of them
takes the last match and is declared the winner. The
computer versions of this game can have anything from 3
to 6 piles with from 1 to 7 matches in each pile. The rule
by which the players remove matches is as follows.
Each player can remove as many matches as he likes on
his turn, but from only one of the piles. For example, if a
game were to begin with 3 piles each containing 7
matches, the first player's move would consist of choos-
ing one of these piles and removing from it anything
between one match and the whole pile. This rule applies
right down to the end of the game, so that if at the end a
single pile remains containing 3 matches the person
whose turn it is to play can remove the whole pile and by
doing so he also takes the last match to win. Though it
has but a single rule, this game can be surprisingly subtle
as you may well soon see.

Last Weeks’ Answer
Before we delve into the game proper, a sample answer
to last month’s homework could be as follows.

6014 INPUT Q

6015 RESTORE

6020FORT =0TOQ

6030 READ V,B,M

6040 NEXT T

6041 PRINTV, B, M

6042 GOTO 6014

7000 DATA 0,0,0,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1

If you look at the program listing for NIM below, you will
find that lines 6015, 6020, 6030, 6040 and 7000 are more
or less the same as those given in the homework answer
above, so you can see that the idea of converting decimal
to binary is used in this program. The way that the

above program segment works is as follows:-

Line 6014 takes the value to be converted and assigns it
to the variable Q. Line 6015 does nothing the first time it
is executed, but we shall see why it is included later. Line
6020 sets up a FOR NEXT loop which will be executed
the same number of times as the value of Q that was
INPUT earlier. Line 6030 forms the contents of the FOR
NEXT loop and what this does is to READ values for V, B
and M from the DATA statement in line 7000. You should
see, if you examine the DATA statement, that when we
reach line 6040, V, B and M have been set to the binary
equivalent of the current value of T. We will go round the
FOR NEXT loop until T equals the value of Q input in
line 6014, by which time V, B and M will be set to the
binary equivalent of the value of Q. Line 6041 prints the
values of V, B and M that have just been “looked up"
and line 6042 returns control to line 6014 to ask for
another number to be converted. You should now be
able to see why line 6015 has been included, because it
now RESTORES the data pointer back to the beginning so
that we can READ from the start of the DATA list again
for the second and subsequent values of Q. | can hear
you protesting that | have cheated by using this method
of conversion, and | admit that it is not very efficient
if there are large numbers to be converted, as the
DATA statements would soon grow unwieldy. However,
as the maximum number to be converted is 7, this
method works quite well.

This Months Exercise

The operation and flow chart of the program listed below
will not be presented until next month, because the
computer uses a very precise mathematical method for
calculating its moves, and if we were to go into the
method now, there would be no point in playing the
game as the outcome could be determined with certainty
before the game was actually started. So all that will be
presented this month is a full program listing which should
be more or less self-explanatory in its use (see Fig. 1).
The program has been written in as general a fashion as
possible. However, one or two changes may be necessary
as you type the program into your machines, because of
the slightly differing facilities offered by various machines.

The Nim Program

The first thing to note is that the listing of Fig. 1 is a
program complete in itself. However, the program as
presented in Fig. 1 does not give instructions on how to
play the game, nor does it check the validity of the various
inputs that you will be required to make during the playing
of the game. It is presented in this way so as to reduce its
program memory requirement, but if you find that you
have sufficient memory space available on your mchine,
you can also add the program lines listed as Fig. 2 which
make the program more complete by giving instructions
and making the aforementioned checks.

The next thing which might need changing is the use of
the single subscript variable A[X]. The square brackets
may be unnacceptable to some machines, in which case
they should be changed to the more conventional
round brackets. Also, on some of the tiny BASIC
machines, the only single subscript variable available is
the @ array, so you will need to substitute this for the A
array used in Fig. 1. Another problem may occur on tiny
BASIC machines with statements like those in lines 150,

62

COMPUTING TODAY — MAY 1979



BEGINING BASIC

S GOSUR 9AAA

42 1F A<3 THEM 39

an  IF Ax& THEM 3@

&5 A=INTOAD

B2 IF ACX1<] THEY 78
Ada IF ACKXI>T THEM 7R
A4 ACXTI=INTCACXID
2212 IFf #<] THEN 29804
2A14  IF Baf THEM 24008
2A1A  P=INTC(P)

BA1R  IF ACPI1=A THEN 2a0p
A2 IF Re<l THEN 2

22734 IF ®>ALPY T
s R=INT(R)
9AAR  PRINT PN YN JANT INS TRUCTI NS
SALA  IMPUT D
o 32 IF D=0 THEN 927
¥ an PRINT "THIS 1
FASA BRINT ""THE
MLEA  PRINT “PIL
AT A BRINT
WBA  PRINT *
SR9R PRINT T
1M PRINT ']
511@ PRINT 'V
124 PRINT
9138 PRINT
947 PRINT *
9154 PRINT
2148 PRINT "1

917@ PRINT *"Yrl 4t
QLAA PRINT NP NAT.

C1=YES O=ND03"

ETWEEN ME AND YDU. WE PLAY JI1TH"
EEN 3 AND & PILES WITH UP To'
. THE DBJECT OF THE 3AME [S "

H MATCHES ARE REMOVED FROM THE PILES"

S TO MOVE AND ON EACH TURN YODU CAN®
CHES AS YNl LIKE, BUT FROM ONLY DNE ™
MOVE. "

A N JILL HAVE THE NPTION OF EITHER *

= BAARD UP YNURSELF DR LETTING ME D0 I1T."
1y 1 AM 300D AND SN TO FIVE YNU A CHANCE"
SET THE NPTINN NF WHETHER TN START FIRST"
HNPE YNU ENJOY THIS FAME, AND HERE 18"

9I5d PRINT YIS CHAMCE To FIND OUT.®
9208 RETHEN
9999 ENT

The listing for the game instructions

156, 250, etc., which are used to generate random num-
bers, as there is no INT function needed on an integer-only
computer.

For example, line 150 could be changed to:-
150 A = RND(4) +2

For those of you who do not remember, there are two
different types of RND function, one of which uses
RND(O) to generate a four- or five-digit decimal number
between 0 and 1 which then has to be converted by
multiplications, additions and the use of the INT function
to bring it within the desired range of random numbers.
The other type of RND function is RND(X) —
available on most common mini—BASIC languages—
which generates a random integer between 1 and X.
So the new line 150 above generates an integer between
1 and 4 and then adds 2 to bring it within the range 3
to 6. This is then assigned to A. Line 150 in Fig.1 performs
the same function, but operates in the following
manner.

RND(O) is evaluated first, and generates a number in the
range 0.00000 to 0.99999. This this is then multiplied by
4 to give a number in the range 0.00000 to 3.99996. One
is then added to this to give a range 1.00000 to 4.99996.
The INT function is then applied to this value, which
removes the decimal portion of the number to leave an
integer between 1 and 4 (as in RND(4) above) and once
again we add 2 to give a final range of 3 to 6 to be
assigned to A.

Some machines may need the semi-colons in line 300
changing to commas.

The last point concerns the lines 6080 to 6100. The
symbol ““ # " wused in these lines means is not equal
to’”” and may need replacing with  on some machines.
Also, if you have an integer-only machine, you will need
to replace these three lines as follows.

6080 IF Z<>Z/2*2 THEN 6120

1@ PRINT "Dn ¥n' M ISH TN SET (P THE FAME"
11 PRINT “(1=YES @=yny"
12 INEOT A

15 F=d

14 R=&
ir P=]
18 =0

92 IF A=3 THEY 139
¥ BRINT YHou MANY PILES Dn ymil
2 IMPIT A

3 PRINT “HMW MANY MATCHES IN PILE (BETWEEN 1 & 7)°
A1 FNR X=1 TN a

TH PRINT X,

L INBENT arx

a4 NEXT %

128 GrSIa S383

1L® 'GnTn 179

IS AsINTORNDIA)eas] )+

153 FNR X=1 Th A

184 ACXI=INT(ENDCAY o7 +1)

153 NMEXT £

153  GoeSuB 5899

170 BRINT AN YO WISH Tn START FIRST (1'=YES @ann)'
176  INP S

1IR3 IF
199 =@
=: ENR Pal TN A

225 IF ALP1=0 THEN 2485

214 FNR A=1 TN ACP)

244 GNSUH £AA7

23 IF D=1 THEN 3AR

260 NEXT R

245 NEAT P

254 P=INT(RND(A)=A+])

255 IF. ACPI=3 THEN 250

260 R=INTIRYD(@I=nlP 1+ 1)

¥ BRINT “I'LL TAKE"iRi“FROM PILE“iP
WS ATRI=ATE =]

332 GNSIR SARR

JANT CBETJEEN 3 3 sa¢

S=1 THEN 2099

343 IF F=0 THFM 2342
3IA PEINT "I 21%ecesene’
A GOTH IAAA ’

AR PRIAT '"WHICH PILE DN Y0 SISH TO TAKE FROM"
219 INPUT P

el BRINT "“"HNJ MANY TN ARE TAKEWN"

f=r e 1] BT R

ZA35 ACLEI=A[PI1=R

2Mad  gNSIA 5aa2

MS5M  IF F=@ THEN 19A@

WEA FRINT YN dIN.cawe™

PAA  PRINT "pn Y0 WISH TN PLAY AzAIN"

nal PRINT "(2=Nn 1=YES»"
1A INPUT S

FM2A  IF S=l THEN 18

3N D

SAAB  7=0

A PRINT “PILE Nf.".''Nf.
A28 FOR =) TN A

el PRINT G.ACD

SAan IF ALR1=A THEN S83@
a5 T=1

MN5R NEXT @

51 PRINT

52 PRINT

e IF Z=1 THEN 5@82
SATA F=1

87 RETIIRN

A ALPI=4A[PI-R

AAN2  Tad

sAa  ap

AAAe  1=@

A1 FnNR @=1 TN A

A1z IF AC21=0 THEN &R&d
15 RESTORE
AA2A FNR T=1 Tn ACE®

AA 3R READ UsBsM

cAam  NEXT T

&RAS  T=Zay

HASA U=11+8

&ASS Ial+M

A58  MEXT @

A ACPI=A[PI+R

PARA IF Z#INT(Zs20%2 THEN &120

SAGA IF UNINTLU/23%2 THEN 4128

5180 IF TeInT(1/2)=2 THEN sl29

A118  n=1

123  RETIURM-

TANA BATA Pa@slePalsPePel sl ol sPa@ylaPalalsls@alilal
S99 END

NF MATCH ES*

The complete NIM game program

and the same for 6090 and 6100 with the variables U and |.
| hope you enjoy playing this game, and we will come
back to look at it in more detail next month.

This month’s homework is to play the game and become
familiar with it if you can and try to draw a flow chart and
analyse how it works.
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PRINTOUT

Dear Sir,

With reference to the April edition of Computing
Today; I found the NASCOM Package Program most
interesting, but was astonished to see such a high incidence
of mis-spelt words. Page 16 contains a glaring example—
the word separate is mis-spelt four times in such a small
paragraph.

When one considers that your magazine is now
widely read in schools and colleges it should set a good
example. Surely work submitted for publication is vetted
by the Editorial Staff - or is it?

Now that I have raised my criticism may I say
how much I enjoy reading Computing Today and your
sister magazine E.T.I.

Yours sincerely,
W.M.Davies.

98 Henley Road,
Cheltenham,
Glos.GL51 OLD

Dear Sir,

Congratulations on an excellent magazine. I have
just read the April issue, and I shall most certainly be a
regular reader. However, I would like to echo Derek
Anderson's point about the quality of the photographs
in your magazine — i.e. in the “Nascom Package” feature
the photos are totally out of focus/overexposed and
unintelligible; also in the WCE show report, the photos
are nothing short of attrocious! The bad reproductions
seem to manifest themselves also in your parent magazine
ETI

However, the overall content of the magazine is
excellent, ie. aimed at the likes of myself whose HOBBY
is computing, and having the restrictions of a tight budget.

Yours sincerely

Marek Kuczynski

64 Station Road,
Kings Heath,
Birmingham,
Bi14 7SR

Dear Sir,

With reference to April's Nascom Package. I have
found two faults with the program, one is obviously a
printing error,

F6D 13 A3 E,A3 should be

F6D 1E A3 E, A3

The other problem is more subtle,

EE7 3E FA A ,FA should be changed to
EE7 3E 00 A,00

If this is not done then errors occur if your balance
runs into the ‘red’, for example — if register A is loaded with
FA then the following will occur:—

DEBIT  BALANCE
0.00
1.00 -0.94

whereas if A is loaded with 00 then the correct result is
calculated.

Now a word of warning to all who are thinking of
buying a Nascom 1 kit. I have not met anybody who has
managed o construct one of these kits and get it to work
the first time. A common fault is shorting between tracks
on the printed circuit board (bad etching), other problems
can occur due to poor quality of components (I had two
dud memory chips). The tape interface is not really suit—
able, I have had to change mine to a more reliable one
(Cottis Blandford Cassette Interface). Also, in my case,
the copper tracks on the printed circuit board for the key—

board break quite regularly, this is because they take some
of the pounding given to the keys. Whilst this type of
problem is easily rectified it is very annoying and if you
do repair your own keyboard then the warranty is invali—
dated. Hence the warning -— even if you do everything
correctly it doesn't mean that it will work. If you have no
experience n building kits or fault finding in digital circuits
then think about buying a working model.

Another annoying fact with Nascom products is
the long time one has to wait for the delivery of goods,
months rather than weeks. How many people ordered a
Nascom 84 power supply in September 1978 and are still
waiting (the power supply was advertised in ETI, October
edition)? Nascom have no intentions in delivering this
supply until late April (1979 I hope).

At present I am waiting for a 84 power supply,
mother board and 8K memory. In the future I want to
update to 64K memory with a high level language using
DOS, but this will not be for some time yet (how do you
think I found fault with the Balance Program?).

How about a review of the 8K BASIC available
for the Nascom 1, I haven't heard anything about it as
yet (except that it exists).

Yours faithfully,

A.R. Ingleson, B.Tech.

27 Cecil Avenue,

Great Horton,

BRADFORD,

West Yorkshire.

BD7 3BW
P.S. Keep up the good work, lets hope you maintain the
standards set by E.T.1.




The exciting new

TRITON

Personal Computer
exclusively from:

1RANAM

Complete kit of
parts available
only £286 ...

Basic in Rom: a powerful 2k Tiny basic
resident on board, makes Triton unigue,
easy to use and versatile.

Graphics: 64 Graphic characters as well
as full alpha numerics

Single Board: Holds up to 8k of
memory, 4k RAM and 4k ROM, sup-
plied with 3k ROM and 2k RAM

Memory Mapping: 2 mode VDU, |/0
or memory mapped for animated
graphics.

Cassette Interface: crystal controlled
Modem tape | /O with auto start/stop +
“named’’ file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial socket

Comes Complete with KEYBOARD,
CASE, POWER SUPPLY, THRO-HOLE
PLATED QUALITY P.C.B FULL
DOCUMENTATION POWERFUL 1k
MONITOR & 2k TINY BASIC PLUS ALL
COMPONENTS INCL. IC SOCKETS.
NOTE TV SET & CASSETTE NOT IN-

CLUDED

EXPANSION: expand your triton simpl
EXPANSION MOTHERBOARD KIT .......voeeeeeieeeeeeeeeeeeeeeeee e B0 .0t sty il DS Fr B et o
8k STATIC RAM BDAHD RN i s st A e e i e o T et £97 board — complete with its own p.s.u.
8k EPROM BOARD KIT ...... B T T R D o A Ay T A L e e £97 takes 8 plug in eurocards. Plug in 8k ram
Full details available in our brand new 1979 computer products catalogue — so order card now available.
your copy now! Don‘t forget, VAT is extra at 8%. User club £4 per annum. All COMpoONENtS can be hl]ll!]h!

separately and eleven packs can be
purchased on an easy-to-buy scheme.
See catalogue.

TRITON HUMBUG VS.1
———————— — — — — — ——— —— — — — — Buns in 4k on main board. Extended basic

To TRANSAM COMPONENTS LTD _I includes peek, poke, read, write, call and edit.

I | am interested in the Triton 12 CHAPEL STREET. NW1 | New 1.5k monitor has software mod for printer
& Please send e toll plus much more.
| Name 3 e?w“‘"t:': tm!etmin SR I You return three eproms from Triton and we
| : ] ’m"‘cri":;; _;‘5:)‘ f(fi cEa'rgog:e? supply four new ones, fully programmed and
Address (please print) ; ; i documented — £25 + VAT.
2. Acopy of the Triton Manual ' For details send £1 and SAE,
I lenclose €5 + 70p P & P D I =y
= 3 A caomplete kit of parts for | RA[N E}AM
| Triton Computer, £286 + VAT |
+E4P &P D
I 4. A Printed Circuit Board I Igg:i‘;:‘LcsqrhAEE.?ENTs LTD.
» €50 + VAT & E1P &P D
| - BARCLAVCARD ACCESS | LoNDON, Nw1 TEL: 402 8137
I ARE WELCOME ’S§ ND TOTAL ENCLOSED £ ' NEXT TO EDGWARE RO UBE STATION MET LINE
[fesn vnf  YOUR CARD NUMBER WITH Cheque. Money Order, etc TRITON COMPUTER £ TRADE MARK OF

— — — o — ﬁDEi Ll - — -—J TRANSAM COMPONENTS LTD
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You probably won t believe us as we re selling
the goods but we re going to tell you anyway!
We have rejected eight clock radios for Mar-
ketplace. they were all cheap enough but the
quality was so poor that we couldn t have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards

The clock is a 12-hour one with AM/PM
indicated and a back light. The radio is
Medium Wave and FM with very nice quality
for a small speaker — for FM there's a
telescopic aerial. The alarm can be either a
be€p-beep type or the radio. there's also a
snooze facility

The case is sensibly rugged and is printed
on the back with a World Time Zones map. a
bit of a cheek really, especially as the time i1s
relative to Japan!

We won't even mention the RRP — but
just check on comparable prices — you'll find
ours a bargain

An example of this Clock Radio can be
seen and examined at our Oxford Street
offices.

£20.50

(Inclusive of VAT and Postage),
To:
CLOCK RADIO Offer,
ET Magazine,
25-27 Oxford Street, London W1R 1RF.

Please find enclosed my cheque/PO for
£20.50 (payable to LT Magazine) for my
Clock Radio

Name

Address

Please allow 28 days for delivery

66

LADIES
LCD WATCH

. and don t you ever say we don t listen to

constant never-ending stream of requests for
_aladies model. Well at long last we can claim
_ta havedonescmhmgahoumt . ;
_ It wasn't easy arranging this sort of price
__on a product this gec?ﬂ?{» but ETI's done
again! The watch is smali enough to!ook,gwé
- on the prettiest wrist. and accurate enough
smtsfy the most ias&sdwus Normal displa

backlight is also mc&udad

year, and the bsacetet rs a smarﬁ “stain
sipal

examined at our Oxford Strest offices.

£9.95

{Inclusive of VAT and ?oauga;

To:

Ladies LCD Watch Offer
LT Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PO for
£9 .95 (made payable to [T Magazine) for a
ladies LCD watch

Name

Address

Please allow 28 days for delivery

' yau again! Ever since we first did a gen-
tleman’s watch, we have been dealing witha

Battery hife shouid b&grewy ifi oxcess of a_x;_: _

An oxmﬁli ofthic watch can be seen and

h“‘“—_“—ﬂ———_“_

CT MAR]

DIGITAL
ALARM

THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a really excellent price

The Hanimex HC-1100 is designed for
mains operation only (240V/50Hz) witha 12
hour display, AM/PM and Alarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function.

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there s no
problem about knocking these accidentally as
a 'locking’ switch is provided under the clock
A 9-minute 'snooze’ switch is located at the
top

A example of this clock can be seen and
examined at our Oxford Street offices.

£8.95

{Inclusive of VAT and Postage)

To:

Hanimex Alarm Offer
ET Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque PO for £8 .95
(payable to [T Magazine) for a Hanimex
Digital Alarm Clock

Name

Address

Please allow 28 days for delivery.
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ETPLACE

e T e e e

LEE
CHERSNO

| you carefully about
ntraducing for the first
our price is so enor-
anywhere else you may

We feel we ve got
this offer whi
time. Why? B
mously lower thar
suspect the quality

The exact same watch is currently being

offered by another magazine as a special at
£24 95 — some u the discounters are selling
it at £29 95 the price to LT readers for
exactly the same watch is £12.95

The display 1s LCD and shows the seconds
as well as the hours — and minutes — press a
button and you |l get the date and the day of
the week

Press another button for a coujple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour
There is a lap ume facility as well — and of
course a back hght

Qur Chrono comes complete with a high
grade adjustable metal strap and is fully
guaranteed

A sample of this watch can be seen and
examined at our Oxford Street offices.

£12.95

(Inclusive of VAT and Postage)

e —— — o — i — — — —

To:

LCD Watch Offer
LT Magazine
25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PO for
£12.95 (payable to LT ) for my LCD Chrono-
graph

Name

Address

Please allow 28 days for delivery

DIGITAL

_ Both ET! and Hobby Electronics have sold a
ot of digital alarm clocks — over 10,000 in
 fatt — maybe that's something 1o do with the
factthat we seli at reaf bargain prices. Now we
can offer you a truiy modern, space sge';
’*mom}

i mcludes ail the facilties expected in &
. good design — fast, slow setting, snoozre
facility. etc plus two unusuzi features —
_ automatic brighiness cantrol and a weekend
'alaﬂn cams

"AnWeofﬂlucloek mhmw
umumﬂxford\*mmuﬁm :

£10.50

{Inclume of VAT and Postage)

h”—u“——-_——nﬂwq

To:

DIGITAL ALARM CLOCK MK2 Offer,
ET Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PQO for
£10.50 (payable to LT Magazine} for my
digital alarm clock

Name

Address

Please allow 28 days for delivery
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ALARM-
CHRONO LCD

Currently this watch is being discounted
elsewhere for typically £39 95 (we don’t
quote RRP as this is meaningless) and the
watch is a ‘Chinese copy of a very famous
one in the £100 range!

The facilities are exceptional

Narmal hours and minutes

Continuous seconds or data display

Day of the week

Stopwatch with 0.1 secs resolution

Lap time facility with automatic return to

stopwatch after 6 seconds

Different time zone setting with indepen-

dent date. day of week settings

® Good bleeping alarm

® Easy ume correcting: on the sixth 'pip’.
press a button and it's reset to 00 seconds

as long as watch 1s plus or minus 29

seconds

It comes with a full guarantee of course

An example of this watch can be seen and
examined at our Oxford Street offices.

£21.95

(Inclusive of VAT and Postage)

-_—__————————_
To:

ALARM/CHRONO LCD WATCH Offer,
ET Magazine,

25.27 Oxford Street,
London W1R 1RF.

Please find enclosed my cheque/PQO for
£27.95 (payable to LT Magazine) for my
Alarm /Chrono LCD watch.

Name

Address

Please allow up to 28 days for delivery
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Mr. M. Bell

Nifty ditties from a mini—
micro

ever your taste of music it is now almost essential

to your way of life. Music’s origins date back as
far as records (no pun intended) can go. Is there anyone
who doesn’t own or have access to a radio, record-player,
TV or musical instrument. It is therefore not unreasonable
that the budding programmer with a personal computer
should not desire it to ‘sing’.

Bach, Beethoven, Bacharac or the Beatles. What

Hardware

The hardware necessary for a monophonic output is very
simple. All that is needed is a ‘buffer’ on an output port
to ensure that the port is not overloaded, and a single
stage transistor amplifier capable of driving a loadspeaker.
Should one wish to couple a power amp via a preamp this
should be done from a series resistor directly off the
buffer output. The components shown are not critical
with the exception of R1. This can be as low as 40 ohms,
where its dissipation will be 25 W but | have found that

430 ohms gives adequate volume and does not drain the
supply appreciably. The input of this circuit should be
connected to SKT 1 Pin 14 (ie PORT O BIT 5). See fig. 1.

Software

The software side of the story is somewhat more subtle.
The main programme should be as small as possible to
give maximum data space, and the data should be
compact so as to require as little room as possible. It was
therefore decided to make all control characters on a
‘latch’ principle requiring one byte, and all note informa-
tion (pitch & value) another byte. Thus if a piece was to
be played within a single octave only one control charac-
ter need be used.

Documentation of Music

The documentation of music and the art of programming
are incredably similar. For example, music whether
classical or pop has FORM. A primary theme may be
repeated and followed by a secondary theme which is
then also repeated, like the Handel piece shown. Or there
may be a chorus as with folk music. Take the classical
rondo form A-B-A,C,A-B-A A. It is easy to see that the
primary theme ‘A’ is a subroutine, ‘B’ has a single repeat

O t12v
5V
R4 2 40R AT 2 5W
TO ADJUST VOLUME
A1
10k
PORT 0
BITS
SKT 1PIN 14
2
\ 7
1 \6
741 / AAAA
R3
| 2
17 2P
R2
10k
O ov

Fig. 1 The amplifier circuit for the NASCOM tune generator

Q <5V

—o+

CONTROL
R1

5A0
w

ANAN 0 -
/7,

540R 1
D1 :EEEY | (replaces LED in -] TAPE
standard rig) SW1 REED REMOTE

R2
NOTE: s
R1 = Inrush resistor to limit surge

R19 when reed operates and releases

47 R2 = Suitable resistor to give If of

|
|
I
|
I diode approx 10mA
| LED1 = Any LED
REED = Idealy gold
I SW1 = Toggle switch for auto/man
operation
I
|
|

1c41
74L5378

Fig. 2 The tape automation circuit
for NASCOM.

The program can be divided into two sections; that deal-
ing with control and that dealing with note value and
pitch. The note section is built around a clock of approxi-
mately 18uSec between repetition. By decrementing
count registers, E in the case of value and C in the case of
pitch, the appropriate timings can be achieved.

The note pitch and value is obtained from a single byte
as follows: If the byte is ‘xy’ then the most significant 4
bits ‘x’ provides a pointer to the value in the look up table
‘T1°. This table gives the interval register value. Similarly
the least significant 4 bits ‘y’ provides a pointer in the
look up table ‘T2" from where the note pitch register value
is obtained. You will note that when ‘y" = O a rest
is played.

As the max coded value is ED, all byte codes of higher
value than this can be used for control. If the Control
Code Table is looked at it will be seen that there are 18
codes. Four which set the octave, (F2 x4 will corrrespond

HOW IT WORKS

approximately to middle C). Three repeat controls which
can be nested if required, and one subroutine. It should
be noted that if a repeat is not required to be fully
completed it can be aborted and play will continue from
the relevant repeat character (F5, F7, or F9). This facility
is also provided for the subroutine. Control EE will stop
the program and should only be used at the end of the
programme. Control EF will start the tape recorder and
load in another set of data providing the NASCOM 1
has been modified for automatic control of the tape
recorder. For the circuit of this modification see Fig. 2.
| hope having mastered the principles here many of you
will spend many enjoyable hours composing your own
music or coding up your favourite tunes. Sound effects
are a possibility that | have yet to explore. Perhaps the
editor can be persuaded to publish odd ‘tunes’ from time
to time.
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NASCOM TUNES

and ‘C' is on its own. Therefore by intelligent use of 0C64
control all that need be written is A,B,C. The control 0C65
characters dictating when each part is played. The second 66
piece illustrated, FUER ELISE, uses all the control facilities g7
and reduces a complicated FORM into a simple succession 0C69

of themes. Studying this form will soon show my

technique.

0C6C
0C6D

BIT S

SK1PIN14 ¢

salt
e

Overlay pattern for the port amplifier PCB.

0C6E
0C6F
0C71

0C73

0C75
0C76
0C77

0C79
0C7B
0C7D
0C80
0C81

0cs3
0C85
0ce7

0C89
0C8A
0cscC
0C8D
0C8F

0Co1
0C94
0Ce5
0ca7
0C9A
0Cc98
0cac

D9

5F

F1

E6 OF
CD A5 0OC
7E

42

05

28 04
CB 3F
18 F9
D9

57

FE 00
28 02
3E 20
32 82 06
4A
BB ex
D3 00
F6 00
10 03
1D

28 CA
oD

20 F5
18 EE

CD AB 0OC
6E

26 0D

01 9C 0OC
C5

EQ

C3 56 0C

‘M2’

JMSJ

‘M4’
‘M5’

JMGJ

:M7l

EXX

E,A

POP AF
AND OFH
CALL ‘T2*
A, (HL)
B! B’
DECB
JRZ 'M3’
SLR A

JR ‘M2*
EXX
D,A
CP=0

JRZ ‘M4’
A=20H
(0C82) , A
c.D
XOR ?
ouToOo, A
ORO
DJNZ ‘M7’
DECE
JRZ ‘M1’
DECC
JRNZ ‘M6’
JR ‘M5’

ANALYSE CONTROL CODE AND SET REGISTERS

CALL ‘T3’
L, (HL)
H=0DH
BC=0C9CH
PUSH BC
JP (HL)

JP ‘M1’

TABLE CONTROL AND TABLES

0OC9F D9 = 15 R = 5,4
0CA0 21 B5 OC HL=0CB5H
0OCA3 18 0A JR ‘T4’
The PCE foil pattern for the port amplifier. 0CAS5 D9 ‘T2 EXX
0OCA6 21 D3 OC HL=0CD3H
0CA9 18 04 JR ‘T4’
OCAB D9 T3 L EXX
ANALYSE NOTE CODE AND EXECUTE OCAC 21 EF ocC HL=0CEFH
OCAF 01 24 00 ‘T4' BC=24H
0cs0 1E 00 E=0 0CB2 ED B1 CPIR
0C52 D9 EXX 0CB4 C9 RTN
0Cs3 21 9F 0D HL=0D9F
0ocs6 23 ‘M1"  INC HL INTERVAL TABLE ‘T1’
0C57 7E A, (HL)
0Ch8 FE ED CP ED OCB5 00 04 1/64
0C5A D2 91 0OC JNC ‘'CONTROL'’ OCB7 10 08 1/32
0C5D F5 PUSH AF 0CB9 20 OC 3/64
OC5E E6 FO AND FOH OCBB 30 10 1/16
0C60 CD 9F 0OC CALL'‘T1" OCBD 40 15 1/12
0C63 7E A, (HL) OCBF 50 18 3/32 _>
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occ1 60 20

occ3 70 2B
occs 80 30
0CC7 90 40
0CC2 A0 55
occB  BO 60
occh CO 80
OCCF DO CO
0ocD1 EO 00

NOTE VALUE TABLE ‘T2’

0CD3 00 00
ocD5 01 FF
ocD7 02 F1
ocD9 03 E3
0CDB 04 D6
ocDD 05 CB
OCDF 06 BF
OCE1 07 B4
0CE3 0¢ AA
OCE5 09 A1l
OCE7 O0A 98
OCE9 OB 8F
OCEB 0C 87
OCED 0D 80

CONTROL CODE TABLE ‘T3’

OCEF EE 88
OCF1 EF 89
OCF3 FO 13
OCF5 F1 15
OCF7? F2 15
OCFS F3 15
OCFB F4 15
OCFD F5 1A
QCEF | F6. 13
0D01 F7 2C
0D03 F8 13
0D05 F9 3A
0D07 FA 13
0D09 FB 48
0DOB FC 52
0DOD FD 5C
O0DOF FE 6A
oBlT EF Tk

CONTROL SUBROUTINES:

CONTROL FO, F6, F8, FA

0oD13 D9
oD14 C9

CONTROL F1, F2, F3, F4

0D15 EE FO
0D17 57
oD18 D9
oD19 C9

‘FOA’

1/8
1/6
3/16
1/4
1/3
3/8
1/2
3/4

Rest

A

A sharp / B flat
B

C

C sharp / D flat
D

D sharp / E flat
E

F

F sharp / G flat
G

G sharp / A flat
A octave

STOP

Reload from tape
Beginning of subroutines
Set octave 1’

Set octave 2'

Set octave ‘3’

Set octave ‘4’

Repeat from F6 till end or
FB is found

Repeat from F8 till end or
FC is found

Repeat from FA till end or
FD is found

See F6

See F8

See FA

Musical subroutine call
Musical subroutine return

EXX
RTN

XOR FOH
D,A
EXX
RTN

CONTROL F5
OD1A 3E F6
0oD1C CB 43
OD1E 28 04
0D20 CB 83
0D22 D9
0D23 €9
oD24 CB C3
0D26 D9
0D27 2B
0D28 BE
0D29 20 FC
0D2B C9
CONTROL F7
oD2C 3E F8
0D2E CB 4B
0D30 28 04
0D32 CB 8B
0D34 D9
0D35 C9
0D36 CB CB
0D38 18 EC
CONTROL F9
OD3A 3E FA
0D3C CB 53
OD3E 28 04
0D40 CB 93
0D42 D9
0D43 C9
0D44 CB D3
0D46 18 DE
CONTROL FB
oD48 3E F5
OD4A CB 43
0D4C 28 Cb
OD4E CB 83
0D50 18 12
CONTROL FC
0D52 3E F7
0D54 CB 4B
0D56 28 BB
0D58 CB 8B
0D5A 18 08
CONTROL FD
0D5C 3E F9
OD5E CB 53
0De0 28 B1
0D62 CB 93

JFSAf
!FSB!
'F5C"

fF'?Af

'FOA’

A=F6H
TESTE ;0
JRZ 'FBA’
RSTE.O
EXX

RTN
SET-E .0
EXX

DEC HL
CP (HL)
JRNZ ‘FbC’
RTN

A=F8H
ESTEE
JRZ ‘F7A’
RSTE , 1
EXX

RTN
SETE, 1
JR ‘F5B’

A=FAH
TESTE ;2
JRZ ‘FOA’
RSEE,2
EXX

RTN
SERE: 2
JRI'E5B’

A=F5H
TEST-E , D
JRZ ‘FOA’
RSTE,O
JR ‘FDA’

A=F7H
TESTE, 1
JRZ ‘FOA’
RSTE, 1
JR ‘FDA’

A=F9H
TEST E,2
JRZ 'FOA’
RSTE ;2

70

COMPUTING TODAY — MAY 1979



NASCOM TUNES

oDe4 D9 'FDA" EXX DD F5 F6 F3 B1 D6 B3 F2
obes 23 ‘FDB’ INC HL 8D 88 8A 88 F3 B3 D8 B5
0D66 BE CP (HL) 83 F2 8D 8C 8A F3 Bb DA
0D67 20 FC JRNZ ‘FDB’ B6 85 83 82 83 B5 F2 BA
0D63 C9 RTN F3 B2 E3 B1 BA B1 F2 BD
8B BA BB BB F3 B8 F2 BB |
CONTROL FE BB 8A 88 BA F3 BB 8A 88
86 85 83 F2 8D 8B 8A 88
0D6A 3E FO A=FOH 8 B8 E1 B5 E6 F5
0D6C CB 5B TESTE.. 3
ODBE 28 06 JRZ ‘FEA’ Silent interlude
0D70 CB 9B RSFE;, 3
0D72 E1 POP HL F8 FG:  [EOVED! EQONEQNIFEEIRT
0D73 E3 HL / (SP) '
oD74 D9 EXX Fuer Elise by Beethoven
0D75 C9 RTN Tempo POCO MOTO in the form AABABACABADABA
0D76 CB DB SET E3
oD78 D9 EXX FO F3 85 84 85 84 85 F2
0D79 D1 POP DE 8C F3 83 F2 8D 8A F1 85
OD7A E5 PUSH HL 8A F2 81 85 8A 8C F1 85
0oD7B D5 PUSH DE 89 F2 85 89 8C 8D F1 85
oD7C 18 A9 JR ‘FBA’ 8A F2 85 F3 85 84 85 84
85 F2 8C F3 83 F2 8D 8A
CONTROL FF F1 85 8A F2 81 85 8A 8C
F1 85 89 F2 85 8D 8C 8A
OD7E CB 5B TEST E3 FD EC F1 85 8A FF FE F8
0oD80 28 F2 JRZ ‘FEA’ FA F6 F2 8C F3 81 83 85
0D82 CB 9B RST E.3 F1 88 8D F2 88 F3 86 85
obs4 D9 EXX 83 F1 88 8C F2 8 F3 85
0D85 E1 POP HL 83 81 F1 85 8A F2 85 F3
0D86 E3 HL / (SP) 83 81 F2 8C F1 85 F2 85
0oD87 C9 RTN 85 F3 8 F2 85 F3 85 85
F4 85 F3 84 85 84 85 84
CONTROL EE 85 84 FE F5 F3 81 81 81
F2 26 2A DD F3 96 55 B5
0D88 76 HALT B3 9B 5A 8A 88 86 85 83
81 F2 BB BA 1B 5A 58 5A
CONTROL EF 5B DD F3 83 84 C5 85 86
F2 8A DD F3 93 F2 5C F6
oD89 CD 7C 03 CALL ‘'LOAD’ F3 51 68 F2 58 F3 58 F2
oD8C CD 3E 00 CALL ‘CHIN' 5A F3 58 F2 5C 53 58 51
OD8F D9 EXX 58 53 58 55 58 5D 5C 5A
0D90 21 9F 0D HL=0D9F 58 56 55 53 58 56 53 F5
0D93 C9 RTN 55 56 55 B4 F6 55 F2 5C
F3 65 564 F5 C5 F2 8C F3
DATA STORAGE 86 84 C5 F2 8C F3 85 84
85 84 85 84 FE F7 FE BA
From ODAO CO 30 F6 F3 D2 B2 D3 85
86 D6 B6 FB D5 B5 D3 81
Minuet by G.F.Handel F2 8C DA BA BA BD BC EA
Tempo ALLEGRETTO in the form AABB 60 F5 D6 B6 D4 83 81 F2
DB BA D9 B9 DA BO BC DO
F6 F3 B6 51 53 51 53 51 F1 8A F2 81 85 8A F3 81
53 31 F2 3B 3D F3 B8 51 85 83 81 F2 8C 8A F3 81
53 51 53 51 53 31 F2 3B 85 BA F4 81 85 83 81 F3
3D F3 CA 838 8A 8B 88 BA 8C 8A F4 81 85 8A BC 8C
88 BA 86 88 85 86 56 58 8B 8A 89 88 87 86 85 84
b6 58 56 583 36 35 36 B8 83 82 81 F3 8C 8B 8A 89
86 85 83 81 B3 F2 B8 BC 88 87 86 FE F9 EA EE
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MINI-ADS &8

Sits. Vacant

COMPUTER
INSTRUCTOR

An instructor required to take an evening
course for adults who wish to build micro-
computers. Anyone living in South-East
Londen wishing to take charge of such a
course please contact: The Principal,
Beckenham Adult Education Centre,
244 Croydon Road, Beckenham,
Kent. Tel. 01-650 4208.

FOR ALL TV GRAPHI

Kh
£ 6 9 5 Aed Green, Blue inputs {can be mixed)
» SUPER EXPLOSION FLASH EFFECT FOR

ine, UHF TANK BATTLE FREE INTERFACE DE-
Nodulator TAILS
WILLIAM STUART SYSTEMS
Dower House Billericay Road. Herongate, Brentwood Essex
CM13 35D Tel i0277)810244
Barclaycard / Access welcoma

QUALITY CASSETTES. Six minutes each
side, ideal for programs or data — £3.95 for
10 (£3.25 uncased). Programs for PET —
Nim £1.49; Discomania, Bulls & Cows,
Stockbroker £2.49 each; Surround,
Minefield, Breakthru £3.49 each; Renumber
£1.99; Assembler £3.99. SAE catalogue.
SUPERSOFT, 28 Burwood Avenue, Pinner,
Middlesex.

NASCOM USERS. 3D noughts and crosses.
Runs on an unmodified Nascom 1. Hex.
Software listing £3. A. Drabble, 7 Alum Chine
Close, Hasland, Chesterfield, Derbyshire
541 0PU.

TRITON COMPUTEH.‘HJUEH from kit. 3K RAM
Can be seen working. £330. Telephone 01-
428 6435 Pinner (evenings).

PROFESSIONALLY BUILT TRITON COM-
PUTER, full 4K memory, several [free
programs, asking just price of kit £342. Ring
01-T30 0B66 Ext 242,

MINI-FLOPPY DISCS, £3.50 each + 15p
postage, 4 up - post free. 10 up - free case.
State disc drive. TLOB1CP FET-op-amps 45p
OVOID, 26 Bentley Road, Liverpool L8 0SZ.
Tel: 051-728 739

TRITON COMPUTER for sale. Fully built and
tested. £300 ono. 061-881 2414.

“TRITON" MICROCOMPUTER, full 4K RAM.
Fully built and tested; in professional
case. ONLY £240 o.v.n.o. Telephone:
Rickmanswaorth (09237) 72716 after 6 p.m.

FOR SALE T1-59 with printer (PC-100A, and
mag cards, printer optional). Fully operational,
six rolls thermal paper, power supply included.
Offers around £200. Phone 235-1555.

LARGE QUANTITY OF Z80 (D780C); Z80A
CPU's and 2102-1 (4500). Offers around £7.30;
£10; and 75p respectively All prime guaranteed
units. Tel: Bathgate 632337 any evening

COLOUR MODULATOR

=—'00'® ®

MICROCOMPUTERS

KiMI - 6502 Micro. £99.95 + VAT 8%

ldeal for hobbyist, small system.

SYMI - 6502 Micro. £199.00 + VAT 8%

Ideal for expansion to larger system.

AIM 65 - 6502 Micro. £249.50 + VAT 8%

The educational machine for O&A Levels.
ITT 2020 APPLE COMPUTER

+ PERIPHERAL NOW AVAILABLE.

THE EXIDY SORCERER
* ZB0 Processor % 32K RAM on board % 8K
BASIC ROM + 4K Monitor % S100 BUS *
RS232 interface % 30 lines of 64 char. *
128 upper/lower Ascil * KANSAS CITY *
512 (horz) * 240 (vert) graphic resolution.

32K £859 16K £760 plus 8% VAT

A good selection of books are available to
support 8080, 280, 6502, 6800 based
systems.
Full technical support and demonstrations
from:

ANDOR ELECTRONICS LTD.
11 The Precinct, Romiley, Stockport
SK6 4AE
Telephone: (061) 4304770

M

e

EPROM PROGRAMMING prompt service
2708 (1024 x8) or 5204 (512 x 8) EPROMS
programmed in your Hex (or copy) £12 each
or your chips erased and programed £3 each.
Special rates for batches. Peter Marlow,
“"Rosslyn,”” Moorend Grove, Cheltenham,
Glos. GL53 OEX. Phone (0242) 55133
evenings

ONE OFF MICROCOMPUTER
SALE

2 er 16K Level |l £360

(e or, but adapled to operate with TV}

E sion Interface £160

16 £54
ilete with DOS) £270

each

PET 2007

BK Microcomputer comp 3 £430

BETS( 5100 Exp ce £70

fallows memory 18 1g standard 5100 boargs)

24K RAM (5100 Expe £190

Contact 01-998 8221
Evenings only.

TRS—80 HARDWARE SALE. Printers
and micropolls drives £ 350, Box 112,
Heathfield Rd, Croydon, Surrey.

TRS—80 SOFTWARE SPECIALISTS
professional British programs for busi—
ness and educational uses. Write for
detalls and advice to Box 111, EMG.
30, Heathfield Rd, Croydon, Surrey.

We'S Regn ARSOLUTELY
INSUG ERARLE, SINCE WE
Couns 0UT How
QPULAR WE 18

| o™ OMbER Lo T,

TWRL SEims T BE A

mMisiwe Podl s
SombwweRL |

7. Onh A FUz2 PenAL ISNT
N QCMWOR N A
Poce PATROL cak, errheR!
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CLASSIFIED

SPECIAL OPENING OFFER ANNOUNCING THE NEW
10% OFF ! !
BRITISH MOTOROLA MICROLOGIC MHEX EPROM
6800 SYSTEMS
S iE T s 1 s PRODUCTS PROGRAMMER
EASlE n D VL e
Igrﬁgrfacés, Single pcb with power Brand New - Full Spec Components PUSH BUTTON SWITCHING FOR
£275 With Out Kb or £995.00 Wit 21L02-1 (450ns) 1K x1£1.00 2704 . 2708 and 2716
keyboard. 21L02 (250 ns) 1K x1£1.30 { an
user 2114 450 Low P £8.00 ]
VDU with ﬁi‘fssé’éné OrapBIcs with 2112A-4 E450 :::; " £2 00 Needs only standard CPU power supplies.
ot L e e <L 21078 (300ns) Dynamic £3.60 Has on-board stabilised 26v inverter.
B Son Tl s e 1702 (1u9) £6.50
gil?g\:rneaasic style pl»sroS:rDa.?nl cnv:ape 2708 (450 ns) £7.00 PERFECT FOR Nascom, Micros, etc.
(3K bytes) that will outperform any Z80A (4 MHZ) £15.00 or any PIO equipped CPU.
i T e Al 8080A £6.50
system with Mikbug. Kt price £32.00 8085 (1.2 ps) £10,00 Tested and approved by n m
8K RAM (2114) and 5 or 10K PROM 6800 £11.00 NASCOM
need. PCB o?ﬂy. f:].B.C'OI ¥ 45 control programs.
ALL PRICES WITHOUT VAT AND POST. V.A.T. inclusive Features zero force Eprom socket.
PLEASE SEND S.A.E. FOR LEAFLETS. 20pP&P 5
HEWART MICROELECTRICS iy i ONLY £65
95 Blakelow Road, Macclesfield, inc. VAT & post.
e Micrologic Products Early orders ex stock |
32 Edinburgh Road, s.a.e. for details
Little Lever,
Bolton, Lancs.
MICRO HEX COMPUTERS
2 Studley Rise, Trowbridge, Wilts.
AD INDEX
AJD DIRECTSUPPLIES .................. 32 MUSICPRINT COMPUTERS ............... 53
A R R e PN RN W 61} NEWBERR . i o o b hohie i oo ., v ] 76
BETOSISYSTEMS 0l dee . % 1000 Soo i e Q0 MBETALECT ol T ol it S 32
COMP,COMP.COMP ., .............. AR TS GBETSOET . 50 515 vrs ririmrmn o imiaia, siein AcH e 49
i3 o) D R S S 1 e it 8 PICOBDYIEL v il el 8& 18
DEBOER ELEKTRONIKA ... .oy v sl vns it 9 [POWERTBAN:.: i i b s r vt e smmmtors el 2
HAPPY MEMORIES .. ... ... oot oo vinihe oo 6 SOFTWARE PUBLISHINGCO.............. 10
BERENEA ... it i A S b § 9 ORATHAND. e Sos st e SA A s 53
BRI o e macorno e, SR ol = N € | 10 RECRANALDGICS . o ol e L . 45
SEOME -y, - Do ory | RO Nt 18 TIMETRONS s casadth . 4
LOTUSSOUND., .0 - s Simmis s o 24 TOOTINGCOMPUTING ..........oouu... 45
LEENBERPRISES L., ... oo s i 281 TRANSAMT: . o et s T e 65
MICROBDIGITAL .5 o0 o s i s istivn b 5 VIDEOTIME, . . .0 0 r oo ol eSS 7

be accepted without full address.

THIS SECTION IS A PRE-PAYMENT SERVICE ONLY

MINI-ADS: 31/4" x21/8",1-3£38,4-11 £36, 12 or more £34 perinsertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.0. Box Numbers can

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF
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OHIO SUPERBOARD IL NEW ox'ozwo

For electronic ulfs. Fully assembled and tested. Requires +5V at
3 Amps and a video monitor or TV with RF converter to be up and
running. STANDARD FEATURES

sl

Brand new professional
ASCII keyboards (USA)

. Uses the ultra powerful 6502 microprocessor _
Ras 8K Microsoft BASIC-in-ROM Full technical details
hestssammepy  Full feature BASIC runs faster than currently included. RRP £60.00
p24is RO SNRADELS g;ggi‘;'seege{)i";:;5302“09;'3'15 and all only £49.90
ARENANS [T 1] puters. + 8% VAT
a1 Ee 4K static RAM on board expandable to 8K id

Ready built, tested
and guaranteed.

TRS 80 SOFTWARE NEW ¢39.00

100 MIXED PROGRAMMES on cassette

Educational Games, Graphics, Finance, etc. on 5 cassettes plus
Full Documentation.

COMP PRO Mixer

Professional audio
mixer that you can build yourself and save over £100.

i - | 6 into 2 with full equalization and

S 18] Full 53-keyboard with upper/lower case and user
IL”;UI F il programmability PR
Kansas City standard audio cassette interface
for high reliability
Full machine code monitor and 1O utilities in
ROM
Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters:

EX-STOCK—£263

Please phone to check availability or send £10 to
reserve one and pay the balance on delivery

{ pro : 288 | echo, cve and pan controls.
FREE B BUG [ 08 | | All you need for your own
valued at £23.00 'f.'-. '.. '8 _. | recording studio is a stereo tape or
lNTER ESTED plus 10 x C12 cassettes ' e | cassette recorder,

| This superb mixer kit has slider
& | faders, level meters and
|

.f" i‘ .:.?é.._l..'. additional auxilliary inputs.
by il Only £99.90 plus 8% VAT for

et
! .'1' E f'i' & L @' | | complete kit Plus FREE power
f '.: E oy || supply valued at £25.00
22" IRNESRS :
- Ideal for

DISCOS STAGE MIXING HOME STUDIOS
AND MANY OTHER APPLICATIONS

IN HOME plus g?:a%%:a?cj: EA:égjzﬂator
COMPUTING? | wreveny nascow

Start now and don’t get left behind THE NASCOM 1
is here Ex-stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software — many now available,
The Powerful Z80
Micrcprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
no drilling or special tools
— Just neat soldering

required.
Only E19%80 + 8% VAT lincludes p & p + insurance)
Manuals seperately 2.95 NEW LOW PRICE
ZBO0 programming Manual 6.90 : £165
Z80 Technical Manual 295
P10 Technical Manual 295 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

NASCOM AD ONS — Nascom improved monitor B Bug (2K)
featuring — *Four times tape speed *Direct text'entry without
ASCI| *Extended keyboard facility *Additional useful

subroutines £23.00

Nascom Vero Case Nascom Music Box Kit £9.90
£22.50 (write your own funes and play

Nascom Joy Stick Kit them on your Nascom.
£14.90 Complete with full documentation)

GRAPHICS ADD ON BOARD £9.90
Complele kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25
High Quality 8 meg band width £4.90

SHORT C12 CASSETTES 10 for £4.00

FOR COMPUTER PROGRAMMES

t NEW-
WIPE OUT canndge - & games
£13.90

BARCLAYCARD or ACCESS number

Orders over £5 post and packing free otherwise add 20p. Please make
cheques and postal orders payable to COMP, or phone your order quoting

dno-0O -IANDHOIVIYD &7. DNIMHAS HNO HO-H C(NIS

OPEN — 10am to 7pm — Monday to Saturday g
CONTINUOUS DEMONSTRATIONS =
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=", SORCERER- COMPUTER%¥
= __ SPEAKS YOUR LANGUAGE »

THIS COMPUTER HAS ALL
OF THE FACILITIES NEEDED
TO FORM THE NUCLEUS OF
A SMALL BUSINESS SYSTEM

FOR AN EXCEPTIONALLY
SMALL OuTLAY

Use your own cassette

Level-ll with 4K RAM
Improved graphics, print
formatting, and a faster cassette

transfer rate are features of
Level-ll BASIC.

ou
lojé)king for a
PERSONAL or SMALL BUSINESS
Computer? Look at these features
for only £850...

$

PLUGS INTO
YOUR OWN TV

Level-ll with 16K RAM

A combination of 16K BAM and

the powerful Level-ll BASIC

produces a system capable of £ 4 9 9

handling most demands.

KEY BDARD ONLY COMPLETE WITH

UHF MODULATOR

UK POWER SUPPLY — £9.90 . var

ATTENTION! SAVES®0  souer
TRS 80 & APPLETI USERS 7%

EXIDY SORCERE

And £9 1 F

& EB50
EK RAM tamputer £751

DISK SYSTEM a:

Showr ADDITIONAL SOFTWARE FO
MICROPOLIS 5100 ns per diive

A
SORCERER PLUS DISK SYSTEM
CPM operating system {145

Wraranolis M. DO ; €649 CPIM with C BASIC (Compilerfinterprater;  £235
Additional 315 K Byles driv Vol £349 FORTRAN 80 £350

Cables and reguistors for 2 disk system 41 COBOL 80 L4090

PRINTER a: =

MICROPOLIS
BASIC

PACKAGES
M
£aTS GOMPUMAX I

BOOK SHELF 2060;& Bugbook n-“'.e'lal:mg g 16K UP
£ rogramming by Acny. Larsen
_LOW PRICES FAST SERVICE! Titus (1977) 416 pages £6.90 GRADE KIT HALF NORMAL £99 LIFETIME
_Vol 0 The Beginner sBook ... . . £5 40 280 Programming for Logic Design PR'CE + VAT UAHANTEE
Vol 1 Basic Concepts + _ £5.90 by Adam Osborne E5.90 G
Vol 2 Some Real Products (June = ZB0 Microcompuler Handbook by o
1877) £9.90 William Barden £7.20 3 2 8
"Microprocessor series, by Aodney gg'lucr';urenll:rgg;ir:‘mlnq & Problem
Zaks C201 From Chips to Systems E7.50 |SEI‘!I'~II Tg% 54869.2 (1978) 365 ITH ACA AUDIO
SRS s L b L S -138- : pi 3
C207interfacing Techniques — §7.50 by Kieburtz "When will your Rgas S$-100 bus products
‘Microprocessor Systems Design by microcomputer speak Pascal’ £9.50 from the experts.
Edwin Klingman ISBN 0-135-81413.8 BASIC Computer Games — Z-80 cpu board. Featuring

(1977) 4B0 pages hard cover . 1640 Microcomputer edition £5.40 * On board 2708 EPROM
_CMOS Cookbook by Don Lancaster  £6.90  Besiof BYTE Vol 1(1977) 376 pages _ £8.90 * Poweron jump. + Selectable wait states.
B0 enssambly| Langusge BeslofGREATIVE EOMPUTING * 8080 or Z-80 1/0 addressing modes.
Programming : E6.50 Vol 1(1977) 326 pages £6.90 % 2.0 MHz or 4MHz. % DMA

fo oo Mae Gliine & CRORDOOK %0 Vol 2(1877) 323 pages . F6.90 * Power: 8v 1 Amp, + 16v 100mA, -16v 50mA.
5080 5‘5}';‘2;1-& Guide & Cookbook £120. WOIOTHELLC Game for 2 piayers Bare printed circuit board £26.25

from Seelbi . £7.60 on NASCOM 1cassette £2.00 Assembled and tested 2 MHz £130.00

8080 A/B0B5 Assembly Language MOI MINO PILOT powerlful text Assembled and tested 4 MHz £150.00
Programming 2 E6.50 editor and interpreter in Y KB! £5.00

8K Static RAM board
Featuring: » Memoary protect. * Power on clear.

 Selectable wait states. # Two independent 4K halves. « Fully buffered.
* Uses 2102L-1. » Power requirements; + 8volts 1.4 Amps

Bare printed circuit board £17.90
Assembled and tested (450nS) £110.00
Assembled and tested (250Ns) £130.00

NASCOM IMMEDIATE
EXPANSICN S100 from COMP
—strongly recommended

The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertion
of S100 boards (e.g. Static RAM, EPROM and discs etc.).

'ATARI VIDEO EM p—

The Best 200 Games plus REDUCED TO £139 £13.90 each

PET COSTS LESS
AT COMP and it's

a pedigree

The No. 1 Personal Computer

i U.K.
Attoraable £499 SEﬁ;_,VE
+ VAT 0

for the first time use S100 Mothe{board!Buffef ' £47.50 Motherboard
tﬁg pr%fessiolna? gheékaggt (Complete kit + documentation) co:'il:a: ;:m:unlete
the PET, the world’s most Suitable 8K Static RAM Memory 2425 £110 Besie on

popular personal computer. 8K

(fully assembled tested and guaranteed) cassette.

v SEND FOR OUR SPRING '79 CATAL_OGL/E - 060p

For technical and sales literature send SAE to: TAKE ADVANTAGE OF OUR
(S0l I VRN I COMP COMPUTER COMPONENTS (Exidy UK Sales), SHORT DELIVERY TIME
Freepost, 14 Station Road, New Barnet, Herts. ;
COMPONENTS Tel: 01-441 2922 (Sales) 01-449 6596  Telex: 298755 All prices exclusive of VAT
(PART OF THE COMPSHOP LTD. GROUP) ‘ADD £6.00 FOR SPECIAL DELIVERY ON LARGE ITEMS
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We’re moving
lock stock and micros.

ITHACA AUDIO

K2 Disc Operating System

Features:

All the boards come with full
documentation:

* ;EixtPEdiltm (TE}:;))-U Z-80 cup board manual £1.00

* ile Package ( I Zilog reference card £1.50
S-100 bus prOdUCtS from the experts. * Debugger (HDT). 8K I:?yte static RAM manual £0.25
Z-80 cpu board. * Assembler (ASMBLE). Eprom board manual £0.75
Featuring: s * HEXBIN. Visual display board £1.00
* On board 2708 EPROM. * 1 copy. Disk interface board £1.00
* Power-on jump. * System Generator (SYSGEN). K2 operating system £5.00
* Selectable wait states. * On 8" floppy disc.
* 8080 or 2:80 I/O addressing modes. Cost: £56.25 F
* DMA. 5
% 2.0 MHz or 4 MHz. Prototyping board
* Power: Bv 1 Amp, + 16v 100mA, -16v 50mA. Featurinng 9
Bare printed circuit board £26.25. * Capalcity 70 off 14 pin sockets.
Assembled and tested 2MHz £131.25 * Accepts any size sockets.
Assembled and tested 4 MHz £153.75 * Optional split power rail.

I It I 5

8K Static RAM board * Selectable voltage regulators

Featuring:

Memory protect.

Power on clear.

Selectable wait states.

Two independent 4K halves.

Fully buffered.

Uses 2102L-1.

Power requirements: +8 volts 1.4 Amps.

L ok g

1. off 5v 2. off 5v or 12v
Cost £18.75
Please add 8% VAT on all boards.

ECt 20 slot mother board £54.50

Bare printed circuit board £18.75
Assembled and tested (450nS) £123.75
Assembled and tested (250Ms) £146.25
2708/2716 Eprom Board 24
Features:
* 16K bytes of 2708. HOUR
or * 32K bytes of 2716. IN MOST .
Bare printed circuit board £18.75 CASES Horizon double
Assembled and tested £63.75

Video Display Board

density discs at
| single density

Features: prices
* 64 characters br 16 lines. ke Aonkie detsity
* Full upper and lower case Ascii plus Greek »

characters. Mini Floppy (180K
* 7 by 9 dot Matrix. _ Bytes)
* Display modes 1) Normal 16K Fast RAM

2) Reverse video
3) Blinking cursor
Memory addressable to any 1K page.
Software driven, simulates:
1) cursor control
2) strolling

* %

DOS/

S-100 MICROBOX

Serial /O Interface

BASIC

...HRZ.16W £1,265

3) paging (6 slot card cage with power
* CP/M or Ithaca Audio K3 compatible. supply apd motherboard with 3
* Power requirements: +8v 850mA sockets fitted). £195.00
+ 16v 55mA
—16v 150mA also CROMENCO Z2
Bare printed circuit board £18.75 i
Assembled and tested £108.75 plus supporting boards
Full range of N.L.
Disk Interface Board VDUs
Features:
* Controls up to 4 single or double sided
drives.

* Data protection during power down,
* Supported by the proven K2 operating
system.

Bare printed circuit board
Assembled and tested

16K UPGRADE KITS

TRS:80 £99.50 Sorceror £99.50
Applell £99.50 quaranteed — easy to fit
Postage and packing 50p
Barclaycard and Access Welcome.
Minimum official order £10.00.

£26.25 (f
£131.25

\SORCEROR

Plug in ROM Cartridges
5100 Expansion Unit
Cassette Interface

280 C.P.U.

User definably graphics

our new address is
Newbear Computing

Send for catalogue. Callers welcome Mon-Sat 9.00-5.30
but please phone us first on 0635 30505. Visit our Northern
office at 2A Gatley Road, Cheadle Cheshire. Tel 061-491-2290.

ALL MAIL ORDER TO NEWBURY.

40 Bartholomew St.,
Newbury, Berks.



