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8K ON BOARD MEMORY!

5¢F RAM 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supphed with 3K RAM. 3K ROM
System expandable for up to 32K memaory

2 KEYBOARDS!

2 MICROPROCESSORS

280 the powerful CPU with 158 instruction, including
all 78 of the 80B0. controls the MM57109 number
cruncher. Functions include +. — ° squares
roots, logs, gxponentials, trig functions, inverses etc
Range 1079 109x19"% 108 figures plus 2 exponent

56 Key alphanumeric keyboard for entering high level digits
language plus 16 key Hex pad for easy entry of
machine code

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numernc processing?! The number cruncher handles
averything internally!

GRAPHICS!

64 character graphics option — includes
transistor symbols! Only E£18 20 extral

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has i1 own 2K
memory to give 32 linzs for 64 characters

RESIDENT BASIC

with extended mathematical capatnlity. Only
2K memory used but maore powerful than
most BK Basics!

KANSAS CITY

“low error rate tape interface

1K MONITOR
rasident in EFROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB

COMPLETE

il : ONLY

: T comsas © £275.00

. ; - ' +VAT

Cabinet size 19.0' % 15 7" x 3 3! Television by courtesy of Rumblelows Lid . price £58 62

PSI Comp 80.Z80 Based powerful scientific 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 PSI 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, IC 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

SYSTEM
EXPANSION
COMING
SHORTLY!

e.g.
8% RAM Board
8K ROM Board

Prom programmer

Printer Interface : 'llllll
o :t?:. a1 ] Ill'l!l

etc. L -..-.!_,

Kit also available as separate packs ¢.g
PCB. Keyboards. Cabinet, etc

PCBsize 16.0''x12.5""

Value Added Tax notincluded in prices UK Carriage FREE
PRICE STABILITY: Order with confidence. |respective of any price

changes we will honour all prices in this advertisement until November

30th, 1979. If this month’s advertisement is mentioned with your order, POWER I RAN co M P u l E R s
Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p

handling and documentation. : ’ {a d|VtS|0ﬂ Of POWERTRAN ELECTRONICS

U.K. ORDERS: Subsequent to 15% surcharge for VAT. NO charge is

made for carriage. O!c:urrenlrate_ifcha_nged. _ . PO RTWAY |N DUSTR'AL ESTATE AN DOVER
asf;:gﬂslggg‘rﬁr{%ll:ﬁ'm ::rrﬁ:!s optional service (U.K. mainland only} ANDOVEH HAN TS SP10 BMN {0264:' 64455
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NEWS
The latest additions to the market

PROBLEM PAGE

This one’s for you, not us!

INTERVIEW
We talk to Dr. Chris Evans about past and present

TRITON ACCOUNTS

There's no accounting for a good program

POWER SUPPLY INTERLOCK

Protect your memory with this simple project

SYSTEM REVIEW

The diminutive ELF comes in for a close look

BUYERS GUIDE

We look at the world in general and present a shortform guide

PET TOOLKIT

Manipulate your programs with this firmware add-on
SOFTSPOT

Readers own

APL

Well, if you're puzzled read on

STARTREK

Universal enjoyment

MPU’S BY EXPERIMENT

Expand your logical programming

NASCOM SCHEDULER

Makes your programs run

BASIC SERIES
Stringing all together

Distriputed by Argus Distribution Ltd. Printed

py LSG. Limited, Lincoln.




J Room CT10

NTERPRISES i e

01-553 1001

EUROPE'S LARGEST SELECTION OF MICROCOMPUTER BOOKS, MAGAZINES AND SOFTWARE FOR THE HOBBYIST, EDUCATIONALIST
PROFESSIONAL AND RETAILER

SUMMER HOLIDAY BONUS: for the purchése of 3 books or more,
and paying by cheque, P.O. or cash, give yourselt a 10% DISCOUNT!

Introduction to Microcomputers: by Osborne
Vol 0: Beginners Book

Vol 1: Basic Concepts

Vol 2: Some Real Microprocessors (without binder)
Vol 2: Some Real Microprocessors (with binder)
Vol 3: Some Resl Support Devices (without binder)
Vol 3: Some Real Support Devices (with binder)
Updating subscription (6 issues) for Vol 2
Updating subscription (6 issues| for Vol 3
Updating subscriptions for Vol 2 & 3

1 Updating issue (specify for Vol 2 or 3)

1 Binder (Specify for Vol 2 or 3)

6800 Programming for Logic Design
8080 Programming for Logic Design
ZB0 Programming for Logic Design

More BASIC Computer Games

BASIC Computer Games (also see software section)

What To Do After You Hit Return

BOBO Galaxy Game

SUPER-WUMPUS — A game in 6800 Assembler code & BASIC
Computer Music

Computer Rage (A Board Game)

Artistand Computer

Games with a Pocket Calculator

Games, Tricks & Puzzles for a Hand Calculator

Introduction to TRS-80 graphics
Take My Computer Please... (light hearted fiction)

Z80 Instruction Handbook

BOBO Programmers Pocket Guide
8080 Hex Code Card

8080 Octal Code Card

Best of BYTE

Scelbi BYTE Primer

Best of Creative Computing Vol 1

Best of Creative Computing Vol 2

Best of MICRO (Issues 1-6 of Micro Magazine)

280 Assembly Language Programming

6502 Assembly Language Programming (coming soon)
Microcomputer Programming 6502

6502 Applications Book

BOBOA /8085 Assembly Language Programming

6800 Assembly Language Programming

8080 Software Gourmet Guide and Cookbaook

6800 Software Gourmet Guide and Cookbook
8080/8085 Software Design

6800 Tracer — An aid to 6800 Programme Debugging
Program Design

Programming Techniques: Simulation

PIMS — A Database Management System
Scelbal High Level Language + Supplements
Basex — A Simple Language + Compiler for the 8080

Microprocessors from Chips to Systems
Microprocessor Interfacing Techniques
280 Microcomputer Handbook

TV Typewriter Cookbook

Cheap Video Cookbook

CMOS Cookbook

IC OP-AMP Cookbook

RTL Cookbook

TTL Cookbook

IC Timer Cookbook

Ciarcias Circuit Cellar

First Book of KIM

Introduction to Personal and Business Computing

Getting Involved with your Own Computer

Buyer's Guide to Microsoftware

How to Profit from Your Personal Computer

Microcomputer Potpourri

Hobby Computers are Here

New Hobby Computers

Understanding Microcomputers and Small Computer Systems

Instant BASIC

Basic BASIC

Advanced BASIC

My Computer Likes Me . .. When | Speak in BASIC
Calculating with BASIC

Users Guide to North Star BASIC

Introduction to PASCAL

Accounts Payable and Accounts Receivable
Payroll with Cost Accounting
General Ledger

Basic Software Library

Vol 1: Business and Games Programs

Vol 2: Maths, Engineering and Statistical Programs
Vol 3: Advanced Business Programs

Vol 4: General Purpose Programs

Vol 5: Experimenters Programs

Vol 6: Miniature Business System

Vol 7: Chess/Medbil/Wdproc Programs

Some Commeon BASIC Programs
Computar Programs that Work (in BASIC)
32 BASIC Programs for the PET

B0BO Standard Monitor

8080 Standard Editor

8080 Standard Assembler

Special Package: B08B0 Assembler, Editor, Monitor

Bar Code Loader for 6800, 8080, Z80 and 6502

Tiny Assembler for 6800 Systems

RA 6B00 ML — An MB00 Relocatable Macro Assembler
LINK 68 — An M6800 Linking Loader

MONDEB — An advanced M6800 Monitor Debugger

SUMMER HOLIDAY BONUS: For the purchase of 3 Magazines or more,
and paying by cheque, P.0O. or cash, give yourself a 10% DISCOUNT!

Magazine Subscriptions: UK
Price

Subscriptions start within 3 weeks

MICRO-8502 Journal (12 issues|

Personal Computing (12 issues)

Interface Age (12 issues)

Dr Dobbs Journal (10 issues)

Computer Music Journal (4 issues]

People's Computers (6 issues)

BYTE (12 issues)

Creative Computing (12 issues)

Kilobaud (12 issues)

HOW TO ORDER

Please note our book magazine 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.

Overseas
Price

£12.50
£17.00
£25.00

£13.50
£11.00

£8.50
£24.50
£16.50
£21.00

Magazine Back Issues:
Micro-6502 Journal
Personal Computing
Interface Age

ROM

Dr Dobbs Journal
Computer Music Journal
People's Computers
BYTE

Creative Computing
Calculators and Computers
Kilobaud (reprints only)
73

Magazine Storage Box (Holds 12)

2RO ZZRIBITIRI
BB> BRREIARERES

o
™
-

CREDIT CARDS accepted

BARCLAYCARD VISA/ACCESS/DINERS CLUB/

AMERICAN EXPRESS

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

GREEN IS
BEAUTIFUL

Available now from Petsoft is an
instant green screen device.
Using a special optical perspex
it will attach to the front of
any standard PET and relieve
eyestrain as well as cutting
down on ambient light reflec-
tion. For a mere £8.50 plus
VAT you can get one from your
local dealer or direct from
Petsoft at 5 Vicarage Road,
Edgbaston, Birmingham B15
3ES.

NEWBEAR EXPAND

The Newbear computing store
has recently added dealerships
for the Apple and Ithaca Inter-
national to its collection. The
decision to opt for Apple rather
than the 1TT2020 was taken
after discussions held at the
NCC and they can now supply
the 16K Eurapple at £830 plus
VAT. From Ithaca comes the
DPS-1 system, an S100 based
system with front panel, back-

plane and power supply. Up to
20 user boards can be held and a
full range is available. More

details on both new dealerships
can be had from Newbear on
0635-30505.

BOOK SELL OUT

The National Computing
Centre's book called Introdu-
cing Microprocessors has gone
into reprint already — it was
only launched in June. This is

one of the 18 new titles being
published and the free cata-
logue is available from the NCC
at Oxford Road, Manchester,
M1 7ED. Over 90 books are
available covering a wide range
of subjects from standards to
applications.

COLOUR NASCOM

Adding colour graphics to a
Nascom is now easy with a
Micrographics kit from William
Stuart. Using a true dot gener-
ator rather than preformed
characters the system gives
control over the whole screen
by using supplied subroutines.
All program code is relocateable
and compatible with any
Nascom monitor. As well as
allowing eight colours to be
used in the graphics a choice of
eight background colours are
available and text can be mixed
with diagrams. Text colours can
be changed in two instructions.
The kit is supplied complete
with a PAL modulator and
documentation. A demo pro-
gram is supplied as well to show
what can be done. Cost is £45
for the kit or £59 assembled
and it can be obtained from
William Stuart Systems Ltd.,
Dower House, Herongate, Brent-
wood, Essex. CM13 3SD.

PEP SYSTEM FROM

A single board evaluator has
been recently introduced by
Fairchild for the F387X family
of 8 bit micros. The PEP system
allows a user to write and debug
programs and hardware for the
chip series and also allows in

circuit emulation via an
umbilical. Programs can be
called down from a cross

assembler on a development
system such as the Intel MDS or
the Formulator. On board
facilities include a keypad and a
six digit LED display. Also
available is an RS232 Port at
110 to 1200 Baud for connec-
tion to a full terminal. 2K of
2114 static RAM is available,
expandable to 4K as well as a
separate 128 byte workspace.
You can also blow 2716
EPROMS from the board and
there is space for up to 6K of
these devices on board. The
monitor is a 2K firmware type
and other features include
crystal controlled clocks, four
programmable timers and four
general purpose interrupt
controls. Contact Fairchild at
230 High Street, Potters Bar,
Herts ENBG 5BU.

FAIRCHILD
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This 195mm long, all metal, high suction, desaldering tool with re
placeable Tellon tip enables remaoval of molten solder from all sizes
of pcb pads, Primed and released by thumb, it incorporates an anti
recoil system and built in safety quard. Only £7.25 in¢c. VAT & P.P.

__——Tw
—= ] Ml

4

Logically laid out to accept both 0.3" and 0.6" pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to B5mm dia
500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Sirips around all
edges for minimum inter-connection lengths
All connection rows and columns are now numbered or lettered
enabling exact location indexing.
Doublesided nickel silver contacts for lang life (10K insertions)
and low contact resistance (< 10m. ohms)
Easily removable, non-slip rubber backing allows damaged contacts
1o be rapidly replaced.,
No other breadboard has as many individual contacts, offers all
these features and costs only £6.20 each or £11.70 for 2 — inclusive
of VAT and P.P.

Snip out and Post

David George Sales, rfo 74 Crayford High St., Crayford, Kent DA1 4EF

David George Sales Cr1079
r/o 74 Crayford High Street,
Crayford, Kent, DA1 4EF.
Please send me 1 EuroSolderSucker @ £7.25 [] ]
or 1EuroBreadBoard @ £6.20 [J ' °%®

or 2 EuroBreadBoards @ £11.70 (1 'K

(All prices are applicable from July 1st, 1979 and include
VAT & P.P., but add 15% for overseas orders).

Narme
Company
Address

Tel. No

Please make cheque/P.O. s payable to David George Sales

(=)}

LITTLE FINGERS?

A new range of miniature key-
boards is being imported by
Walmore Electronics. The Apex
range of microkeyboards are full
8 bit ASCIl and about 1/3rd
the size of a conventional key-
board. Designed mainly for

equipment and are fully TTL/
MOS compatible. All switches
have a tactile ““feel”’ and there
are selectable parity and strobe/
data inversion facilities. For
those of you with little fingers
please contact Walmore Elec-
tronics Ltd., Displays Division,
11-15 Betterton Street, Drury

portable and instrumentation

Lane, London WC2H SBS,

CLUB FORUM

Some more connections have
reached me on the Club Survey
this month. Apparently the
Eltham ACC and the South
East London Micro-computer
Club are one and the same and
the latter name is now the corr-
ect one, or SELMIC for short.
They now have around 150
members and a new committee.
Primary contacts are Treasurer,
Mr Hugh Gillespie on 01-303
4968; Membership secretary,
Mr Malcolm Beresford on
01-698 1422 and the Chairman,
Mr John Williamson on 01-850
4195.

The latest schedule has reached
me from the East London
Amateur Computer Club. They
have demos scheduled for Apple
on the 16th of October and the

AGM on the 20th of November,
among others. They meet on the
third Tuesday of each month
at Harrow Green Library in
Cathall Road, Leytonstone from
7pm to 10pm. Bus routes 10
and 262 and Leyton tube are
most convenient transport. An
informal meet is held on the
first Tuesday of each month
in The Bell pub, Leytonstone
High Road. A bock loan scheme
is being set up within the club,
a newsletter is published and
membership is currently £2.50
(half price for students). For
more details contact the Chair-
man, Jim Turner at 63 Millais
Road, London E11.

Next on the list is the Brunel
Technical College Computing
Club. They now have an elected
committee of 7 and 42 mem-
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PRINTA PRINTER

A range of OEM printers is avail-
able from Landis and Gyr of
North London. All of the
Sodeco range in either 15 or 20
column widths can be supplied
in text or data formats and a
two control cards are available
for connection to either an
ASCII data source of a BCD
source. Both interface cards are
on a Eurocard format and
require +24V unstabilized. A
buffer store can be included to
hold one line whilst one is print-
ing. Also available is a winder
unit to take up the roll print.
Further details from Landis and
Gyr, Industrial Components
Division, FREEPOST, London
W3 6BR or ring 01-992 5311.

STARBASE BASIC

Starbase, have produced an 8K
BASIC for the Nascom. The
language is a modification of the
Microsoft standard package and
locates at 1000 to 2FFFF and
will work in any system with an
additional 16K. All variables are
copied into a workspace area so
the language may be PROM
blown with no mods. All
current monitors are supported
and line editing will be available
with Nas-Sys. Extra features of
the language are a WIDTH
command and a facility to use

HIGH RES FOR
APPLE

Wanna play with high resolu-
tion graphics? Can’t afford the
terminall Well you can now
simulate the Tektronix 4010
family with your Apple. For
about £300 Personal Computers
will let you have a TEKSIM
ROM chip and adaptor which
allows you to display graphics
from a host computer, send
graphics to the host computer
and produce colour graphics.
The TEKSIM requires the Apple
communication card for connec-
tion to the host and then uses
software to simulate the Tek-
tronix style graphics on 32 lines
of 68 characters, Local
commands allow you to save
displays on tape or disk. For use
as an intelligent graphics ter-
minal the Apple offers a low
cost alternative to the Tektronix
range with the addition of
TEKSIM. For more details
contact Personal Computers on
01-623 7970.

HOLD YOUR S100

Vero have just released an S100
racking system complete with
integral PSU. Capable of hand-
ling up to six cards at 4MHz it
supplies +8, —8 and +18V and
has a fan for cool running.

Mains input is filtered and there
is a front panel reset control.
The unit can either be rack
mounted or cased and the
sample we saw was of very high
quality indeed. A full range of
S100 items is available such as

a standard terminal via the
serial interface. The LIST
command will scroll a specified
number of lines and the Nascom
graphics option is also
supported. Program Load and
Dump uses the T4 routine with

WINNERS LOSE OUT

It _has been brought to our attention that a competition currently
being run by Comp Computer Components, see this issue, although
totally legal leaves them the winners. How so you may ask? Well the

checking and file names. The Rules state that all the submitted software becomes the property | prototype boards and card
language costs £30 from your | of Compukit and they may publish it as they see fit. Considering | extenders. For further infor-
local dealer, Nascom or Star- | the high prices paid for software by companies and magazines it | mation contact Vero at the
base at Waxhouse Gate, 15 High | seems to us that the entrants are paying for their own prizes and | Industrial Estate, Chandlers

Street, St. Albans, Hertfordshire | leaving Compukit with a veritable pile of valuable ‘rejects’, Ford, Eastleigh, Hants.

bers, the oldest was born in
1902! They meet every third
Wednesday and membership
costs £2.00. They will be
re-starting meetings at the
beginning of term and there
will be two groups:— skilled
and not skilled. Primary con-
tact is Mr S.W. Rabone, 18,
Castle Road, Worle, Weston
Super Mare, Avon BS22 9JW.

And last but not least this
month we have a new club to
join our ranks called the
Swansea and South Wales
Amateur Computer Club the
acting committee would like to
hear from anyone in the area.
Primary contact is Peter Skan,
the acting chairman, and you
can contact him at 6D7, Vivian
House, Roman Bridge Close,
Blackpill, Swansea SA3 5BG,
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LEVEL ‘'E’

* Powerful 2K monitor
NEw from ¥ 4K user RAM expandable to 64K ?g\g’er B;ippls Ocrtet:'j
Nmmoulcs * Provision for 8K PROM or EPROM lator and dG(Y:OU ﬁn
* Buffered ancli) deco{ded 8130866(6 components pfogr
¢ ) pansion on board (up to 1 popular 2716 or 2516
EXPLORER 85 B ! EPROMS (EPROMS
= 5 assette interface (with motor notincluded) 5.00 Fres
microcomputer kit control and cassette file structure) 5
Low Cost with On Board RS232: 20ma loop: 4 8 bit and 1 6 bit DE LUXE STEEL
S-100 expansion +1/0 ports CABINET FOR EX-
* Programmable 14 bit binary counter/ PLORER 85 3360 200
. timer DE LUXE STEEL
at + VAT * Separate ASC11/Video Terminal CABINET FOR
features:— a full 128 character VIDEO KEYBOARD
set upper/lower case, full cursor TERMINAL 15.00 2.00
control, Greek symbols for Maths, POWER SUPPLY IN
75 ohm video output convertible STEEL CABINET %
to baudot output, selectable baud -00 sz
rate, RS 232 or 20ma loop, 1/O GOLD PLATED S$-100
64 or 32 characters by 16 line (moni- BUS CONNECTORS 4.00 Free
toror TV)
* And lots of other great features Bn:l-lz ﬁggg&‘ J&:
using TV set aerial
= socket 8.00 Free
=8 S$-100 16K RAM
SN ExVat P&P EXPANDABLE
$-100 mai Expandable to 60K on
- main frame ex- one board 185.00 2.00
pander kit. Increases : t
the number of S-100 INTEL 80806 Users
The 'EXPLORER 85’ is inexpensive slots to 6, Includes all ‘Manual 6.00 Free
with all the advantages of a powerful sheet metal, 5 slot 8K 'MICROSOFT’
board plus potential for ‘infinite’ extender board, BASIC ON CAS-
expansion. board-guides  and SETTE TAPE
* Uses New Fast INTEL 8085 cpu, brackets. Fits into The most versatile and
100% compatible with 8080A soft- EXPLORER cabinet popular basic ever
ware but 50% faster than 8080A (less S-100 pin con- written. Complete
cpu. nectors). 3280 200 with documentation. 53.00 Free
NEWTRONICS KEYBOARD TERMINAL |
o ot e NOW NEW NOW
acters or 16 lines of 32 characters on a modified TV (RF Modulator required), 'NEwson'
The characters can be any of the 38 ASC 11 alphanumerics and any of the 32 special char- AVAILABLE GAMES for ELF “
acters, in addition to upper lower case bility it has scroll-up features and full X-Y BK FU LL
cursor control. All that is required from your microcomputer is 300 baud RS232-C or 20ma 4 GAM Es for m.w
loop serial data plus a power source of By DC and 6 3v AC. The steel cabinet is finished BASIC
fn IBM Biwa-Blask. And, if that is not enough the prics is only E146.88 '+ VAT as a Kit, send for list
or £178 + VAT and tested. Plus £2 P&P (Monitor not included).

BUY AN ELFII  Only

miCrocompuier  £79.95
for less than +VAT
some 1Y games

ELF 11 BOARD WITH VIDEO OUTPUT

STOP reading about computers and get your “hands on” an, ELF 11 and Tom Pitman’s shor course. ELF 11
demonstrates all the 91 commands which an RCA 1802 can execute, and the short course speedily instructs
you how to use them.

*Power Supply (6.3v AC) for ELF 11 £6.00 ELF 11's VIDEO OUTPUT makes it unique among computers selling at such a modest price. ELF 11 is perfect
*ELF 11 Deluxe Steel Cabinet (IBM Blue) £23.01 for engineers, business, industry, scientific and educational purposes.
*Giant Board Kit System/Moniter, Interface to/cassette, RS232,
s £nse SPE( TION Send 8.A.E. for comprehenelve broch
*4K Static RAM board kits (requires expansion power SPECIFICATION 2 —— — — e S sy — — e s e e o w—
supply! 99,44 t_HCA 1802 B bit microprocessor
*Expansion power supply (required when adding 4K Rams)£19.00 with 256 byte RAM expandable to PPATVIB ) bois oot e eiutiiis e e ISl B el et (o B e
*ASC11 Keyhoard Kits 96 printable characters, etc. £50.58 B4K bytes \ .
*ASC11 D/lux steel cab (IBM Blue) £16.02 *RCA 1861 video IC to display AAANeS v ai IR Sl e e R T
*Kiuge prototype board (build your own circuits) £12.83 program on TV screen via the RF I
+*86 pin Gold plated connectors each £4.00 Modulator; = . J scton s s e g e e
*ELF Light pen writes/draws on TV screens £8.50 Single Board with professional hex A
*Video graphics board 32/64 characters by 16 lines on TV/moni- keyboard fully decoded to eliminate l
tor screens £09.95 the waate of memory for keyboard B ... .ol ii i s e
*ELF 11 Tiny basic on cassette £13.50 decoding circuits : I
*ELF 11 Bug/monitor powerful systems monitor/editor  £13.50. Load, run and mergory project Rostcode .. ... PR Virgam e aieie d hie o i
*T. Pitmans short course in programming manual (nil VAT) £4.00 s"""mf‘_“
*T. Pitman short course on tiny basic manual (nil VAT) £4.00 16 registers Barclaycard/Access
*RCA 1802 users manual (nil VAT) £4.00 's"::;::z'ni:':‘:;:;“"u l _____________________________________
*On cassetts Text Editor; Assembler, Disassembler (each) £16.96
Save 10% and buy a::hree tog:'tei:ar.o : Built in power regulator I To Newtronics 138 Kingsland Road
5 slot plug in expansion bus (less I London E28BY Dept CT
All units can be supplied wired and tested connectors) Tel: 01-739 1582. Sole UK Agents
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BRITISHDESIGNED AND MANUFACTURED

RACK VERSION WiTH SEPARATE XEYPOARD

SHF T

AGHIALMPUT  AERIAL ; ‘ ’ " . ‘
7 [STATHALD
bl Jdadd Jdadd J

Features —— .
* Viewdata and Prestel database accass ® Full facility Teletext tion
- Standard 74 koy koyboord Ak v réption, (e
u pandabl p Y * Full Viewdata editing keyboard optional
* Memory-mapped TV display Ram * Industry standard Motorola 8800 C.P.U.
* 24 row x ﬂéﬁ‘nmctnr, siphanumerics and chip
graphics (224 individual symbols) dis- = Program access to Telesoftware and ¢
played in 6 colours plus B & W on un- _ screeninfo. o ‘
modified colour T.V. o7 Teletext/Prestel di i '
* Expansion to full 64K memory fication e el d
* Supports both 5% " and 8" floppy discs * High qua -in PCB's, tod i
* Printes for hard copy of programs/teletext/ ooiannegm:!:,v P‘?“rl:&es i J
Prestel pages available * Fully expandable Tecs Bus structure
* RS232 port a8 standard * Kansas City standard cassette interface
* Standard power supply has spare ity  * Full de ion pack
for expansion . b
* General purpose interface card for extra
RS232, 2 parallel ports and 2 cassette
ports. HARDWARE g
* Provision for 16 levels of prioritized vec-  All gy can be axpanded later, this y
tored interrupts also includes Prestel facilities. i
SOFTWARE - A B
* Available in Prom, cassette and disc Systam Ti Teletext, 3K 5
3K Tecs mini-basic, integer version with Basic, 4';:“19' Ram | E895 EVTE 1
colour display System sletext, moni-

* 8K Tocs basic; full flouting point version 10 8K Basic, 4K user

of sbove Ram 1118 £1406 [ ] )
T R R R D e s APPLE Il COMES TO
ﬁcaiico.w'm with fittle or no modi- System T2b as T2 but

* Tecsbug: Powerful machine code monitor 32K Ram figs O7%
* Tecsoft: Offers full software back-up for = System T2c as T2 but
= S g T o s SCOTLAND
:o{:?gi :ff the Teclmw:’gnmiuth:n:i:" Teletext, F‘remsm}':'I k _Ram, 1 '
it 3K Basic N/A £1955 ‘ T cbie {
(Kis avaiabe diroc from Tochnalogios only) Why not call ".“d“’ the fantastic Apple Il the finest micro
Please iis (large S.A.E, ; .
OB s oo et o oo By s S B AN s, it RS '
mﬂmmalm lm All orders dealt with in strict rotation, carriage DICIS Cularastie e veriars R B ee.....£830
! BN RO0 D B0 ke Sabjact 163 Disc drive with controller. . . ... .. ... ... ... E428
8 Egerton Street, Liverpool L8 7LY. Tel. 051-724-2695 16K add-on . . . . new low price, for details
High-speedserial I/F . ................... £110
PAORBENE T o 28 o e B s W T, £110
COMIME Card o svdsssind fsaiifle 2 ot it .. £140
TEXT'E MARK FlVE Applesoft firmwarecard . . ..............=E110
For Nescom 1 with 5306 or 74 and o i
r Nascom - or a minimum of BK = i
N RAM x Bt SUPERCOLOUR FOR APPLE Il. At last — top quality colour

for your Apple. Brand new Supercolour board. Gives red, green,
blue and sync, as totally independent TTL signals, thus eliminat-

* POWER FEA @ ing all previous colour problems. The quality of colour using this
* Word i TU'.‘ES : method which drives the 3 colour guns of the CRT indepen-
cr:t:te;:rx ":;?und on VDU and printer (automatically dently is fantastic. Colour of text, low res. graphics and high
res. graphics can be switched separately by the user, e.g. green

* Line length adjust — VDU and print thxt
* Printer margin adjust SUPERCOLOUR BOARD FOR AI:'PI.E ...... e e L
» . ISOLATOR BOARDS for Sony 14" colour T.V. .....v s £50
Scroll through 147 line buffer SUPERTALKER — Allows Apple to speak to you. Memorises
* Auto “lateral offset”” (moves VDU scan sideways as you your voice or sounds and speaks words or .p.h.ra.lses‘ as reqt;:l%
fynel APPLE CLOCK BOARD — Real time clock with battery back
* Powerful edit facilities up.388daysby Imsintervals ... ... ... .. ..ot £140

PASCAL — Coming soon. )
Software packages prepared by arrangement. For further details.
please write, phone or telex.

* Selective and relocatable error checked cassette read and
write '

* Tabulator — 10 preset tabs
* Latchable shift, cursor, etc., etc.

'BUG RACING STHAT D

In Nascom Super Tiny Basic, Crystal 8K Basic or Pet Basic ;
This now famous race game not only runs the race but takes 44 ST. ANDREW'S SQ.

S.P. and keeps an eye on the bookies odds G"{?f,"_‘:s‘gf;ﬁp"

Tel order welcome with Access and Barclaycard

Textie Mark Five 13.50
Bug Racing 5.00 Callers welcome callers welcome:
both on cassette complate with documentation N

THE SOFTWARE PUBLISHING COMPANY

8A Church Side, Mansfield, Notts. Now on Telex 777268. 24 Hours Service
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Mr. T.L. Lusty.

Trevor Lusty introduces the
first of a monthly series of
BASIC problems

at all. If you are given a thousand times as much,

£10, it is nice but it will do little more than fill your
car up with petrol. If you are given a thousand times this
amount, £10,000, the situation begins to change. It certainly
improves your financial standing, but it does not entirely
relieve you of your financial worries. The whole amount can
easily be spent on a new car, the deposit on a house, a new
computer or just a nice long vacation, and then you are back
to worrying about money again. However, if you are given a
thousand times more than this, £10,000,000, the basic
nature of your situation is changed! Unless you are fool-
hardy, it is no longer possible to spend all your money on
personal expenses. The cost of a suit, a meal, or even a tanker
full of petrol becomes meaningless.

Computers have given us a greater change in compu-
tation speed than the change in magnitude of the example
above. This change has already greatly altered the view of
what can be done, and many people believe that we have
only just begun to exploit this basic change in the nature of
computation. Our goal is to effectively and efficiently
harness this computational speed so that our computer can
quickly solve some of our problems.

suppose that someone gives you 1p. It has no effect

Organizing Problems for the Computer
| have little doubt that you have experienced the difficulty
of explaining to a friend how you would tackle an intricate
situation or solve a fairly difficult problem. Your explanation
would normally comprise of the description of a number of
distinct steps, simple enough to be easily understood by
someone not familiar with that particular problem. The
following is a list of steps which should be checked when
trying to solve a problem on the computer.

1. Find a problem. This is usually an easy step. My life, like
that of most people, is full of problems.

2, Decide if it is suitable for the computer. This is by no
means as easy. Not all problems are suitable — eg. | fancy
the bird in the Computing Today T shirt, but | bet my
computer can‘t help me! Some problems are too trivial
and it would take more time to write the program than to
solve the problem by hand. A good rule of thumb though
is, 'If in doubt — have a go’.

3. Formulate a precise problem. This is not as easy as it
might seem. Many problems, when examined in detail,
turn out to be very different from what they were initially
thought to be.

4. ldentify the important variables. Make idealizations
and assumptions about the variables and their relation-
ships. Introduce quantitative measures. (36 — 24 — 36
perhaps) You may well find that your original list of
variables is incomplete and have to introduce new ones
at a later stage,

5. Develop an algorithm. You will need a method for solving
your problem. A recipe is a cook’s method for solving the
problem of how to bake a cake. Remember, however, that
your recipe must be suitable for the computer.

6. Write a program. If you have been thorough with the two
preceding steps, this should not be a difficult task. If your
algorithm is formulated as a flowchart, it should be
relatively easy.

7. Test the program. Compute some results and check these
for reasonableness. If they are unreasonable you should
re-examine steps 4, 5 and 6 above. You should use simple
and varied data for checking purposes. Don’t assume that
because a program gives the correct results with one set
of data that it will do so for all data. .

8. Complete the documentation. By this stage you should
have a rough flowchart and a list of variables with their
functions. Tidy up the documentation you already have
and insert some comment (REMARK) statements into the
program so that a minimum amount of time will be wasted
in the future if the program has to be altered for any
reason.

The steps given above are not definitive. They are
meant as a guide and a ‘check-list’ to help you to formulate
good computer solutions to your problems, It is easy to write
simple programs without reference to these steps, but, as you
get more ambitious, you will ignore them at vour peril.

The Problems

Every month | shall present you with a problem. The follow-
ing month | shall comment on the problem and give you my
solutions, | shall never pretend that my solutions are the only
possible ones, | might hope that they are good, but if you
think that you have found a better solution please let me
know.

This month’s problem comes with a solution atta-
ched. There are many reasons why the solution given is poor,
how many can you find? What is the longest road that you
can find an answer for?

The problems that will appear on this page over the next
few months will slowly increase in difficulty. The idea
behind the feature is to give those of you who are into
BASIC programming something to try your skills out on.

Although the problem that we present will not be
actually connected with our series on BASIC it will of
course be easier to solve if you have been following it.

12
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PROBLEM PAGE

PROBLEM No.1

There are eight houses on my side of the road and
they have even numbers. | noticed that the sum of the house
numbers on one side of my house equalled the sum of the
house numbers on the other side.

i.e. 2+4+6+8+10=30
14 + 16 =30

My uncle lives on the odd side of a much longer road
than mine. (more than 100 houses). Yet his house has the
same property as mine, that the sum of the house numbers

SeCsoan

on one side quals the sum of the house numbers on the
other.

Find possible values for :—

(1) His house number.

(2) The number of houses in the road.
Here is a solution, but there is a much better one — — can
you find it?

Why is this program poor?

Can you find answers for longer roads?

CIGLELE

Trevor Lusty lives here

SOLUTION NO. 1

100 REM MY UNCLE LIVES

IN HOUSE - N

128, LET-N=1

130 LET N=N+2

140 REM SUM HOUSE NUMBERS
ON EEFT ="IL

LET =D

FOR I=1 TO N-2 STEP 2
LET L=L+I

NEXT I

REM SUM HOUSE NUMBERS
ON RIGHT IN - R

REM STARTING AT HOUSE
NUMBER - H

LET H=N

LET R=0

150
160
170

180
190

200

210
220

250 REM DOES THE LEFT SUM

230
240

LET H=H+2
LET R=R+H

EQUAL THE RIGHT SuUmM?

IF L=R THEN 300

IF L>R THEN 230

GOTO 130

REM HOW MANY HOUSES?

300 LET T=(H+1)/2

310 IF T>100 THEN 330

320 GOTO 130

330 PRINT "THERE ARE ";T;
"HOUSES IN THE ROAD"

260
270
280
290

340 PRINT "UNCLE LIVES AT
HOUSE NUMBER " ;N
350 END
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The head of NPLs man-

computer interaction group
talks to CT about machine
development and its impact

Dr. Chris Evans is, head of the man-computer interaction
group at the National Physical Laboratory (NPL), was
trained as a psychologist but for the past 15 years has been
intimately involved in computer science. His particular

areas of interest at present are the applications of computers
in medical and education environments. Chris Evans talks to
CT about the development of computers and some of the
implications of the staggering dron in the cost of
“’Computing Power” over the past decade.
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a technological innovation but are an inevitable part

of any complex monetary orientated society such as
ours. Just as society could not function without modern
transport facilities to ship people and cargo around the world
so without some form of computing machines, man could
not cope with the volume of data processing necessary to
support our way of life.

This fact was recognised as long ago as the 17th cen-
tury when the increasing amount of world trade created a
demand for more and more clerks to record the details of
cargo movements and to produce the necessary accounting
information. This demanded for clerical skills was soon to
outstrip the vailable supply of trained personnel. Pascal, a
17th century mathematician and engineer, recognised that if
some means of replacing the slow, pen and paper, calcula-
tions that made up the bulk of a typical clerks job, then not
only would the clerks work be speeded but unskilled labour
could be used to operate the machined releasing skilled
employees for more demanding work.

T he first point to make clear is that computers are not

Cog In A Wheel
With this in mind Pascal produced a machine based on a
system of cogs and wheels that would perform the basics of
addition and subtraction mechanically. The machine was
however bulky and very expensive, costing some £50 at 17th
century prices. The machine could never provide a cost
effective method of processing accounting information.
Pascal’s machine was dedicated to performing one or
two special tasks and it wasn’t until the early 19th century
Babbage proposed a general purpose machine that could be
instructed to perform one of a given set of operations at any
particular time, and that a series of such operations could be

14
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Above: The original ACE computer developed at the NPL. It was
used to solve the complex mathematical problems created in the
various sections of the establishment. (Crown Copyright)

Left: The Commodore PET smaller but with about the same power
courtesy of the silican chip !

assembled to sequentially process information in any manner
desired. By having one central processing unit, performing
many tasks, in sequence, instead of a series of dedicated
assemtlies, the cost of a computer could be considerably
reduced.

The level of technology at which Babbage worked,
however, still demanded that the machine be based on a
series of cogs and wheels and once again no cost effective
argument for the use of such a system could be made.

The next major development came about in the mid
19th century with the first census of the American popula-
tion. The census was to take place every 10 years but some
7 years after the gathering of the data for the first such
census the information had still not been processed into a
useable form and by that time it, at any rate, was out of
date. The method of handling the information, still pen and
paper, was clearly never going to be able to cope with the
volume of material generated.

What A Card
The administration decided to hold a competition designed
to stimulate inventions that would make the task of pro-
ducing census information a possibility. The winner was a
machine designed by Hollerith.

Hollerith’s device was bassﬂ on a punched card
system. The information about each individual was to be
encoded. on a punched card. Then by a system of switches

and levers these cards could rapidly be sorted into various

categories and counted. The machine sped up the handling of
the task by as much as 500 times.

Machines based on Hollerith’s principles were deve-
loped and refined to speed up many areas of information
processing over the next few decades, but were essentially
sorting devices as opposed to computing machines.

Puzzle Over Hitler

The first computer in a form that would probably be recog-
nisable to us today was the famous Enigma machine used
by the British to crack German coding systems during the
second world war. The introduction of electronic switches,
in the form of valves, greatly increased the speed at which
arithmetic operations could be performed and resulted in a
device far more powerful than a mechanically based system.

The Enigma machine was however still based on the
decimal (base ten) system of arithmetic, which while tailored
to human style computations is not very suited to a machines
requirements, The binary (base two) arithmetic concept had
been known for many years and its rules were well defined.
The binary system represents numbers as a series of 1's and
0's. All the operations of addition, subtraction and multi-
plication and division can readily be performed using binary
logic and the major advantage gained is the ease with which a
computer can generate and manipulate the 1's and 0's of
binary language using electronic switches that are either on
(1) or off (0).

Binary machines based on valves were developed,
one such being ACE which was for some time used at the
NPL. Valves, though, were relatively bulky devices that
consumed a lot of power and due to hand assembly
techniques demanded by their intricate internal structure,
expensive. In terms of size and power requirements, it was
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EVANS INTERVIEW

thought that a valve computer equal in power to the human
brain would be the size of the Isle of Wight and require
Niagara Falls to power it. Some thirty years ago the develop-
ment of the transistor, with its small physical size, low power
requirements and cost, removed the last barriers preventing
the production of powerful, mass market computers.

Transistor Advantage

The commercial boom that followed took many by surprise
but the advantages in speed and accuracy of processing by
computer meant that the computer became an essential part
of many business organisations. The cost of computers was
still high, however, and only larger companies could justify
the installation of their own machine, smaller operations had
to resort to buying “spare time’” on other peoples machines
or making use of computer bureau facilities. A major part of
the cost of a computer was still attributable to the amount of
labour involved in assembly, for although transistors were
cheap, assembling them into the circuits that made up a
computer was time consuming. Developments in the field of
semiconductor technology were soon to change this.

The transistor had been developed at the Bell Lab-
oratories by a design team lead by William Schockley.
[Shockley left Bell to set up his own company together with
8 other scientists. After 2 years the 8 left after personal dis-
agreements with Schockley and briefly joined Fairchild, soon
moving on to set up their own companies in the bay area of
San Francisco. The area was subsequently to be known as
Silicon Valley. These companies headed by “The
Fairchildren” (from Fuairchild), each in keen competition
were responsible for the latest revolution in the computer
industry, the Large Scale Integrated circuit.] This was a
small chip of germanium, treated to produce a single active
element. Germanium was not an ideal material however,
suffering from a number of undesirable characteristics.
Silicon on the other hand produced an almost perfect device
and the refinement of manufacturing technigues that allowed
more than one transistor to be integrated onto a single
“chip” meant that the large logic blocks of a computer could
be mass produced — resulting in large savings when assem-
bling a complete computer. From the single transistor per
chip in 1857, by 1963, 8 devices were being designed onto
the chip and in 1977 a massive 250,000 transistors could be
accommodated on a tiny chip of silicon.

The Pilot ACE machine. It was developed to test the ideas behind
the full scale model. A section of the machine is now at the Science
Museum, (Crown Copyright)

Going back to the previous analogy with this level of
sophistication it is possible to reduce the buik of a computer
with the same computing power as a human brain to a
size not much bigger than the average car.

Vauxhall Brain?

This massive processing power combined with mass manu-
facturing techniques led manufacturers to look for
applications that needed this sort of performance coupled
with a large possible market. The pocket calculator was one
of the first products to satisfy these requirements, the
digital watch being another.

These applications, like Pascal’s machine of the 17th
century, are deducated and it is the LSI circuit that echos
Babbages idea of a general purpose computing machine, that
is one of the most important products of LS| circuit develop-
ment. This is the microprocessor.

MPU On The Moon

The Microprocessor is the Central Processing Unit (CPU) of
a computer encapsulated into a single multi pin package.
The MPU must be externally programmed by the user for
it to be able to perform the specific operations demanded
of it. Microprocessors have found applications ranging from
controlling sewing machines and microwave ovens (where
they replace traditional mechanical control systems) to
producing chess playing machines, not forgetting making
the Apollo moon landing possible. It's also the micropro-
cessor that is responsible for the fact that today com