Practical '
OmPA!}Emg

Volume 2 Issue 7
'Mlcrocompufer % 3
Show Issue | h

Rim-1& o120

The Nascom
Story

-_l )

Computing history
in school

Going on-line
with Pet

(¥

~>hoosing your
first computer-

eight-page guide

B wemt ma o —



-Simplicity is the watchword

EUROC is a new, simple to use, fast, powerful
micro-computer system for business. It's British, the
programme tried and tested.

EUROC is already being talked about by bankers,
accountants and businessmen. See iton Stands 1 & 2 at
the Micro Computer show - Bloomsbury Centre,

July 5thto 7th.

EUROC hardware is manufactured exclusively for
Euro-Calc Ltd., by Plessey Micro Systems Ltd. EUROC
will be on permanent display at Euro-Calc’s branches at
55, High Holborn, London, W.C.1.,and at 224, Tottenham
CourtRoad, London, W1.

For further information and trade-distribution enquiries, talk to PeterIngoldby, Managing Director, Euro-Calc Ltd,
55, High Holborn, London, W.C.1, telephone 01-405.3223 or Anthony Manton, Sales Director at ‘

Tottenham Court Road on 01-636 5560.
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micro-computer centre

If you're wondering if a micro-computer
can help you, we are here to advise you.
At Lion House-London’s leading centre
for micro-computers-you’ll find:

s Experts who'll explain the equipment
in a way you can easily understand,
showing how and where it applies to your
work.

sk Demonstration areas where youcanget
immediate experience of using micro-
computers yourself.

s Probably the biggest range of soft-
wareinthe UK.
sk Programmes can be tailored for your
particular commercial needs by our In-
House Analysts and Programmers.

s Total service -including the availability
of full maintenance after you've bought an
installation.

s Leasing and H.P. facilities immediately
available.

s A computer book section with publica-
tions that give you new insight into the
world of micro-computers.

S AR XA
& N,uo,v’v,v,:‘k

Telex: 28394 LionG.

Open 9to 6, Monday to Saturday (Thursday to 7).

How will micro-computers help you? In
thousands of ways-only a few can be
mentioned here... £

MICRO-COMPUTERS
FORBUSINESS

versatility of compact micro-computers
means that all the benefits of big com-
puters are made availabletoallatlow cost.
The businessman can now computerise
his accountancy, his stock control, his
records and much more - cutting his over-
heads and improving his efficiency.

For the home, micro-computers have in-
numerable uses and considerable value
too-sometimes in unexpected ways.

LION MICRO-COMPUTERS

SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER
Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road,
London W1 (First Floor). Telephone: 01-637 1601.

Omems

Al

MICRO-COMPUTERS

. investments . . . con-

Budgeting . .
trolling heating or security . .. storing
information on things like recipes...

designing complex
games...education...

and fascinating

Come and see. We invite you to visit us
and investigate the possibilities and the
potential. If you're too far away, phone or
write and we'll send youmoreinformation.
You need a micro-computer. We can
supplyit.

3

Tottenham Court Ro
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GRAMA (WINTER) LTD

This is how your business appears on the screen

\ A complete Business Program Package free with the purchase of a 32-40K computer system. At
stand 46 Microprocessor Show only.
Approx 60 entries *k updates require only 1-2 hours weekly and your entire business is under
control.

SELECT FUNCTION BY NUMBER

13=PRINT CUSTOMER STATEMENTS
14=PRINT SUPPLIER STATEMENTS
15=PRINT AGENTS STATEMENTS
16=PRINT VAT STATEMENTS
17=PRINT WEEK/MONTH SALES
18=PRINT WEEK/MONTH PURCHASES
19=PRINT YEAR AUDIT

20=PRINT PROFIT/LOSS ACCOUNT
21=UPDATE ENDMONTH FILES
22=PRINT CASHFLOW ANALYSIS
23=ENTER PAYROLL

24=RETURN TO BASIC

) * PROGRAMS ARE INTEGRATED

1=ENTER NEW NAMES/ADDRESSES
2=% ENTER/PRINT INVOICES

3=3% ENTER PURCHASES

4=% ENTER A/C RECEIVABLES
5=ENTER A/C PAYABLES
6=ENTER/UPDATE STOCKS REC'D
7=ENTER ORDERS REC'D
8=EXAMINE/UPDATE BANK BALANCE
9=EXAMINE SALES LEDGER
10=EXAMINE PURCHASE LEDGER
11=EXAMINE ORDER BOOK
12=EXAMINE PRODUCT SALES
WHICH ONE (ENTER 1 TO 24)

EACH PROGRAM GOES IN DEPTH TO FURTHER EXPRESS YOUR REQUIREMENTS.

FOR EXAMPLE (9) ALLOWS: &. list all sales; b. monitor sales by stock code; c. invoice search; d. amend
ledger files; e. total all sales.

THINK OF THE POSSIBILITIES, AND ADD TO THOSE HERE IF YOU WISH
Note programs 19, 20, 22, 23 not linked at time ¢/ going to press; estimated completion July. Price for current package £275 plus VAT, improved version —inc
aged debtors analysis etc. £375, or full listirg plic nanual to be typed-in on most computer systems £150. Barclaycard enquiries weicome.
3ardwar9 systems tailored to your requirsrrents {3WTP and PET) from £600 to £5,000 approx. Above package is intended to work with processor, twin-floppy
and printer. '

LIS OF FUNCTIONS AND FILES IN THIS PACKAGE

1 BUS
2 TRANSAC1
3 TRANSAC2
4 TRANSAC3
5 TRANSAC4
6 TRANSACS
7 TRANSAC6
{ Program 8 TRANSAC?
Program 9 TRANSACS

dir nlay . above options
cre .res invoice file containing all sales information {
cre: £ accounts received file |
prin - sales invoices and credits (
ente s invoice details to monthly ledger

ente:3 invoice details to 2nd ledger for payment

links current invoice files to old file for third copy purposes
updates payment ledger with monies received and rejects discrepancies

prints final total outstanding and enters to liquidity |

Program
Program
‘ Program
Program
f Program
Program
Program

. Program 10 PURCHAC1
Program 11 PURCHAC2
Program 12 PURCHAC3
Program 13 PURCHACA4
Program 14 PURCHACS5
Program 15 PURCHACE
Program 16 ADDRESS
Program 17 STOCK
Program 18 ORDER
Program 19 TRANSPRT
Program 20 PURCHPRT
Program 21 VATPRT
Program 22 CUSTPRT
Program 23 AGENTPRT
Program 24 SUPPRT
Program 25 ENDMTH
Program 26 BANK
Program 27 AUDIT
Program 28 PROFIT

Program 29 CASHFLOW (in work) prints years calendar of cashflow to include standing orders etc

Program 30 PAYROLL

enters purchases made and creates ledger file

enters monies to be paid out, with 'a check against discrepancies

updates purchase ledger file with new entries

evaluates old creditors balances and updates to include purchases
updates creditors balance to include payments made out ‘
evaluates and prints new ledger balances and gives final liquidity balance

examines, adds, amends, prints lists of address files (up to 999)

examines, adds, amends, prints lists, gives valuations of stocks on hand

examines, adds, amends, prints lists, valuations and confirmations to clients
examines, adds, amends, prints lists of ledger entries and stocks sold

examines, adds, amends, prints lists of ledger files

lists ledgerfiles for three ‘months and prints vatform entries

prints customer statements with aged debtor analysis for 1 or all clients )
prints agent statements for 1 or all, with 4 commission rates presented

prints suppliers statements

updates all files for month end, to clear files to another disc

examines, adds, amends, totals bank transactions

(in work) prints years audit

(in work) prints years profit/loss account

(in work) evaluatés weekly payroll and taxation applied to record files

Please telephone for appointment — Tony Winter on 01-636 8210

GRAMA (WINTER) LT

PRACTICAL COMPUTING July 1979

FINAL 4 OPTIONS WILL ADD APPROX. £200 TO ABOVE

21B Dryden Chambers, (
119 Oxford St., London W1.
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%% COMMODORE BASIC #®%»

31743 BYTES FREE

READY.
-

PAM is a self-contained add-on memory unit for PET computers. It is
available in 8K, 16K, 24K and 32K versions. 8K cards are available. to
augmentall but 32K versions at a later date.

Operation is simply by plugging-in to PET's memory expansion port,
using the high-quality, protected connector provided, and to the mains.
PET power consumption, temperature and warranty are unaffected.

The standard, 24K version upgrades PET’s memory to the full 32K address-
able in BASIC, giving over 4 times the capacity of the standard 8K PET.

All units are guaranteed for 6 months and are supplied with full instructions

PRICES—8K £154
(ex VAT) 16K £232 plus £4.50 carr.
24K £310 and insurance
32K £367
8K plug-in card £78 plus £2.50 carr. and insurance

Prices are correct at time of going to press—subject to change without
notice.

OMB electronics, Riverside, Eynsford, Kent DA4 0AE
Tel: Farningham (0322) 863567

PET Faraoras
4 f |
...
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1 Manchester

Announcing the opening of our new showrooms
at198'Deansgate.

Sumlock Electronic
Services (M/cr) Ltd.

Your North-West stockist of
Adler—Brinlock-—Busicom—Casio—
Commodore—Cannon—Sharp calculators.

Over-the-counter repairs to all makes of
equipment

Commodore PET main agents
Programs written to customer specifications

Royal London House
196-198 Deansgate

P99IIIFISIFIIFISIIIFIISIIIY
00666600666668666666666886868

MANCHESTER

M3 3WE

Tel: Sales/Software 061-834 4233
Tel: Service 061-834 4234

@88888888888888}98888@
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Microprocessors
and associated

components

We distribute the fabulous KIM System — the ready
to use microprocessor system — a new concept in
microcomputers. Not a kit but supplied fully tested.
wired and guaranteed. Expandable memory that grows
with your system — not just an evaluation kit. Starting with
KIM 1 at £108.00 VAT incl. you get immediate capability
which can be expanded to a complete system capable of
addressing up to 65K bytes of memory.

We also stock PET and a comprehensive range of ROMS, RAMS, PROMS, EPROMS, 74LS series, 74C
series, microprocessor support components, the National SC/MP Microprocessor and the MEK 6800 DI kit.
In addition to these we stock an extensive range of discrete semiconductors, passive components and

DIL switches, etc.

Send for details to: MARSHALL'S ELECTRONICS Kingsgate House, Kingsgate Place, London NW6 4TA Tel: 01-624 0805
Retail Sales London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492

London: 325 Edgware Road, W2. Tel: 01-723 4242. Glasgow: 85 West Regent Street, G2 2QD.

Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 654201.

NEW 1979 CATALOGUE NOW AVAILABLE 50p post paid or 40p to callers.
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» Room PC
313 Kingston Road, liford,
I ‘ ) e Essex, IGl 1PJ, England
ENTERPRISES 01-553 1001
. —
A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND MAGAZINES
FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL AND RETAILER.
Introduction to Microcomputers: gﬂaigr&processorlnteﬁacigg Tekchniques 2.75
Vol 0: Beginners Book £5.95 icrocomputer Handboo .50
Vol 1: Basic Concepts £6.30§ TV Typewriter Cookbook £7.50
Vol 2: Some Real Microprocessors {without binder) £18.95{ T.T.L. Cookbook £7.50
Vol 2: Some Real Microprocessors (with binder) £24.70] CMOS Cookbook £7.95
Vol 3: Some Real Support Devices (without binder) £11.95{ IC OP-AMP Cookbook £9.50
Vol 3: Some Real Support Devices (with binder) £17.70{ RTL Cookbook £4.25
Updating subscription (6 issues) for Vol 2 £18.95| IC Timer Cookbook £7.50
Updating subscription (6 issues) fat‘)r Vol 3 £18.95| The Cheap Video Cookbook £4.30
Updating subscriptions for Vol 2 & 3 £30.00
1 Updating issue (specify for Voi 2 or 3) £4.00] Introduction to Personal and Business Computing £4.95
1 Binder (Specify for Vol 2 or 3) £5.75| Getting Invoived with your Own Computer £4.75
Your Home Computer £5.95
How to Profit from Your Personal Computer £6.50
6800 Programming for Logic Des!gn £6.30
8080 Programming for Logic Design £6.30| Hobby Com%uters are Here £3.95
Z80 Programming for Logic Design £6.30| New Hobby Computers £3.95
Understanding Microcomputers and Small Computer Systems £6.50
BASIC Computer Games £5.50] Instant BASIC £7.50
What To Do /gter You Hit Return £8.95] Basic BASIC £6.50
8080 Galaxy Game £6.95] Advanced BASIC £6.00
My Computer Likes Me . . . When | Speak in BASIC £2.75
Computer Rage (A Board Game) £6.95] Introduction to PASCAL £3.95
Artist and Computer £3.95
Accounts Payable and Accounts Receivable £10.95
Games, Tricks and Puzzles for a Hand Calculator £2.49] Payroll with Cost Accounting- £10.95
General Ledger £10.95
280 Instruction Handbook £2.95( Basic Software Library:
8080 Programmers Pocket Guide £1.95] Vol 1: Business and Games Programs £17.50
8080 Hex Code Card £1.95 | Vol 2: Maths, Engineering and Statistical Programs £17.50
8080 Octal Code Card £1.95} Vol 3: Advanced Business Programs £26.95
' Vol 4: General Purpose Programs £7.95
Vol 5: Experimenters Programs £7.95
Dr Dobbs Journal Vol 1 £10.00] Vol 6: Miniature Business System £32.50
Best of BYTE Vol 7: Chess/Medbil/Wdproc Programs £26.95
Scelbi BYTE Primer £9.95
Best of Creative Computing Vol 1 £6.95 | Some Common BASIC Programs . £6.30
Best of Creative Computing Vol 2 £6.95 | Computer Programs that Work {in BASIC) £2.55
Best of MICRO-6502 Journal £5.50 | First Book Of KIM £7.00
8080 Standard Monitor £9.95
8080A/8085 Assembly Language Programming £6.45 | 8080 Standard Editor £9.95
6800 Assembly Language Programming £6.45 | 8080 Standard Assembler £9.95
8080 Software Gourmet Guide and Cookbook £6.95 | Special Package: 8080 Assembler, Editor, Monitor £20.00
6800 Software Gourmet Guide and Cookbook £6.95 | Bar Code Loader for 6800, 8080, Z80 and 6502 £1.75
Tiny Assembler for 6800 Systems £5.75
Magazine Subscriptions: UK Overseas
Price Price Magazine Back Issues:
Subscriptions start within 3 weeks Micro-6502 Journal* £1.50
MICRO-6502 Journal (12 issues) £14.50 £15.00 Personal Computing £1.75
Personal Computing (12 issues) £16.00 £17.00 Interface Age £2.25
Br Dobbe Jourmal 110 fesues) 61900 61380 |Dr Dobbs Journal £175
r Dobbs Journa issues I ! .Dr Dobbs Journa .
Computer Music Journal (4 issues) £10.50 £11.00 Computer Music Journal £3.75
Recreational Computing (6 issues) £8.00 £8.50 People’s Computers (recent issues called Recreationai Computing)  £1.76
BYTE (12 issues) £21.00 £21.00 BYTE £2.25
Creative Computing (12 issues) £16.00 £16.50 Cre'ative Comp(;ning £1.75
Calculators and Computers £1.75
Kilobaud {12 issues) £20.00 £21.00 Kilobaud (reprints only) T.B.A.
73 £2.25
Microprocessors from Chips to Systems £7.95 | Magazine Storage Box (Holds 12} £1.25
THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE APRIL 1979
DUF TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT NOTICE
HOW TO ORDER '?end to address above All Orders must be Prepai;]
Please note our prices include | Indicate Payment Method: Total Enclosed f........ |
postage and packing, but not insur- !
ance, if wanted add 12p for every ' ....... My cheque, P.O., .M.O. is enclosed in Sterling on U.K. Bank '
£10 of books ordered. Make che-
ques, PO’'s etc. payable to:— oo Charge to Barclaycard/Visa/Access/Diners/American Express
L.P. Enterprises. . .
CREDIT CARDS accepted CreditCard No.............coe POV e ebe e e et e B ...Expiry Date.................. |
BARCLAYCARD VISA/ACCESS | Name........ ll———— e T ey
DINERS CLUB/AMERICAN EXPRESS I
N.B. Diners Club orders cannot be
accepted by telephone.
Phone: 01-553 1001 for Credit Card
orders (24-hr answering service) B A L B e e
All publications are published in U.S.A. arFsthp-w. airg—'r::i;r‘\t b?.?. E::;pv{::;.:p :r-\.usual_cases:;oce.s_sTng r-r;; ex;::e-d 3OTays. -
rices subject to change without notice.
TRADE ENQUIRIES WELCOME
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THERE’S MORE TO LUTON THAN
CAMPARI AND THE AIRPORT

There’s the Commodore PET, the APPLE Ii, the North Star Horizon, Processor Technology'’s
Sol, Cromemco’s 22, 22D and System 3. Together with disc drives and terminals and printers
and VDUs and all manner of accessories and books and magazines. Almost everything the
Personal Computer lover could wish for. So put away the holiday brochures and come
along to —

ﬂsher-woods

PERSONAL COMPUTER SYSTEMS
110 Leagrave Road - Luton - Tel (0582) 424851 - Just off the M1.

With acknowledgements to David Campari and Luton Awtrport

® Circle No. 108

" ALMARC PRESENTS:
MORE FROM VECTOR GRAPHIC

Now Vector Graphic give you more for your money with
the 48K dynamic ram board and the System B

THE VECTOR GRAPHIC MZ THE VECTOR GRAPHIC SYSTEM B
" 4MHZ Z80A CPU *“Complete Vector MZ system plus:-

" 48K ram . * Vector Mindless terminal

* 630K Bytes disk storage * Flashwriter 2 video board (24 x 80)

* Serial port and two parallel ports * Software driver on prom

" Prom/ram Board with monitor * MZOS North Star compatible DOS

* MDOS Operating system * CP/M configured by Aimarc

* 280 Assembler
* Basic Interpreter

~Price £2300-00 plus VAT Price £2850-00 plus VAT

Plus a large range of CP/M compatible software including Fortran, Cobol, Macro
assemblers etc.

Contact: ALMARC DATA SYSTEMS LTD.
29 Chesterfield Drive, Burton Joyce, Nottingham.
Telephone 0602 248565

@ Circle No. 109
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The microcomputer for those who
need more than the minimum. The
right processor for business,
scientific and educational use.
Proven applications include Games
e Educational e Word Processing e
Invoicinge Stock Control
o Sales Ledger e
Purchase Ledger o
Mailing e Scientific.

Languages
Powerful Basic including sequential
and random access disc files e
formatted output e strings e line
editor e machine languageCALL e
many other facilities. Optional
additional software
(under CP/M
operating system)
includes BASIC
compiler, FORTRAN and COBOL.
Horizon Z80A computer with 2 double~density
disc drives and 24K RAM £1823 (exclusive of
VAT and carriage).

_ The Horizon computer
includes:-

Specification
Zilog ZROAMPU ¢ S-100 bus (12 slotsye Solid
well-built case e Up to four Shugart mini-floppy
disc drives. 180KB each e Serial port for CRT or
Teletype o Real-time clock on motherboarde  &&222/
: Optiolnal addi(tjional
serial port an i
parallel port e S
Powerful operating
system and monitor
* Access to wide
range of S-100
special application
boards.

y Equinox Computer
2drY . Systems Ltd.
" “Kleeman House”
16 Anning Street,
New InnYard,
London EC2A 3HB.
Tel: 01-739 23879
01729 4460.

For North Star Horizon systems and software
contact the people ‘with experience:

LONDON

Equinox Computer Systems Ltd.,

16 Anning Street, New Inn Yard,
London. EC2A 3HB.

(Tet: 01-739 2387/9-01-729 4460)

HUNTS
Paxton Computers, 26 High Street,

Great Paxton, Huntingdon, Cambs.

PE19 4RF. (Tel: 0480-213785).

HANTS

Claisse-Allen Computing, 5 Upper
High Street, Winchester.

(Tel: 0962-69368).

LANCS & NORTH WALES
Cortex Computer Centre, 25/35 Edge

Lane, Liverpool. (Tel: 051-263 5783).

KENT

SCOTLAND

Scotia Software Services,

95 Woodfield Avenue, Edinburgh.
(Tel: 031-441 603).

SURREY
Radix 2 Technology L. .

92 Wimbledon Hill Road, Wimbledon,

S.W.19. (Tel: 01-946-8887).

DORSET
Blue Chip Microsystems, Market

Place, Sturminster, Newton, Dorset.

DT10 1BB. (Tel: 0258-72946).

CAMBS

Wisbech Computer Services Ltd.,
10 Market Street, Wisbech, Cambs.
(Tel: 0945-64146).

Microtek Computer Services, 50 Chislehurst Road, Orpington,

Kent, (Tel: 66-26803).

Tor Business Systems, 83 Timberbank, Vigo Village, Meopham,

Kent. (Tel: 0732-822956).

ESSEX

DEVON

J.A.D, Integrated Services
(Plymouth) Ltd.

21 Market Avenue, City Centre,
Plymouth, Devon.

(Tel: 0752-62616).

MIDDX

Jacobs Computer Systems Ltd.,

36 Bengeworth Road, Harrow, Middx.
HA1 3SE. (Tel: 01-908-1134),

SOUTH WALES

Micro Media Systems, 12 Clarence
Place, Newport, Gwent.

(Tel: 0633-50528).

LINCS

Loveden Computer Services,

167 Bartowby High Road, Grantham,
Lincs. (Tel: 0476-72000).

UINOX

COMPUTER SYSTEMS LTD.

“Kleeman House” 16 Anning Street,

Micro Software Systems Ltd., Stanhope House, High Street,

New InnYard. London EC2A 3HB.
Tel: 01-739 23879 01729 4460.

Stanford-le-Hope, (Tel: 03756-41991/2).

@ Circle No. 110
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Your Own Complete

PERSONAL MICRO COMPUTER
for only £305:00wvar £24 extra 8%)

SUPERBOARD li

4K - £263*, 8K - £299°
(Modulator included)
FIBRE GLASS CASE £24.95

TRS -80 KEYBOARD
4K LEVEL Il - £390°, 16K — £490°

(Modulator included)
POWER SUPPLY £9.90°

ATARI VIDEO

COMPUTER

VCS - £139°, CARTRIDGES £12.95°
NEW - CODE BREAKER, BRAIN GAMES
HUNT & SCORE

SOFTY EPROM

DEVELOPMENT
BURNER SYSTEM
(Kit) - £79.50"

THESE ARE THE FEATURES

Standard Keyboard (ASCIl Encoded)

Ready Built 12" VDU Monitor {uncased)
Complete Kit of Parts to construct a-powerful
Microcomputer

Full Documentation

On Board PROM Programmer

Tiny Basic Interpreter

Programmable in Machine Code or Basic
Powerful Motorola Software Available
Additional options available as standard without
obsoleting any previous purchases

Such as: More Memory both ROM and RAM, Hard
Copy Printer, Floppy Dics, I/O User Ports and Software
for the above, i.e. Disc Operating System and Disc
Interactive Extended Basic.

ORDER NOW! We take plastic or real money!!

CROFTON

[ ]
Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex o Tel: 01-891 1923

@ Circle No. 111

*PRICES EXCLUDE 8% VAT - FULL DETAILS ON REQUEST

VIDEOTIME PRODUCTS

56 Queens Rd, Basingstoke
Hants RG21 1REJ

Tel: (0256) 56417. Telex: 858747
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ALLEN ASHLEY ENTERPRISES £ NORTH STAI
PDS Program Davelopmant Syslsm for 8080 or Z80 Pt PDS is an 75.00 PASCAL Development System - Includes an editor, compiler. debugger and file
powerful as: bly PDS includes a unified handier {requires 48K RAM). 37.00
editor, a8 macro assembler wnh a relocating linking loader, a string oriented text editor PAS-AUX — Auxillery package for the above. Inciudes an assembler and utilities. 27.00
and trace debugger/disassembler, PDS supports full Z80 code. The following is 2 list of 75.00 NSSE DISKS 1-12 - North Star Software Exchange volumes one to twelve. Each disk
source modules compatible with PDS: qsnerll!y contains & specific set of programs; whether games, mathematical routines,
T System, ulilties or various appiications software.
MODULE FUNCTION REQUIREMENTS Euch volume {disk} is priced at £.00
ALPHSORT High speed alphabetic sort None 10.00 The complete set of twelve disks is priced at 49.00
NUMRSORT  High speed numaric sort None 10.00 Special versions of North Star BASIC (please supply serial no. of your present copy).
FPPACK BCD floating polnt arlthmetlc None 10.00 That is either 10, 12 or 14 DIGIT PRECISION BASIC. 15.00
- A 82 e serews |
MATPRD Matrix Product FPPACK 750 CBASIC-2 - Commercial BASIC Pseudo Compiler. 65.00
RATPOL Rational function and utllities FPPACK 750 Al the above software is normally supplied on North Star compatible medis. Please specify when
QRT Square root FPPACK 5.00 ordering whether software is for a North Star single (Releases 1, 2. 3 and 4) or dual {Release 5)
TRIGS Sine, coslne, TAN, ATAN FPPACK, RATPOL 10.00 donmy system. Comming soon ... Accounting sottware, ie. Inventory, General Ledger, Payroll
LOGEXP Exponential, logarithm FPPACK, RATPOL 10.00 are being y added to our range sc please enqulre about software
FPIOP Floating point /O None 10.00 m( listed ha'g
FORAEMT Fovw;latsled '(I’onkﬂng poim output None 7.50
NFILES North Star disk handler None 10.00
INOPS Integer multiply/divide None 5.00 NORTH STAR HARDWARE
The complete set of modules {listed above) 59.00
THE BYTE SHOP OF WESTMINSTER i s
NORTHSHARE North Star BASIC timesharing package. Supports two 1o four terminals :o:ngg:-ogxx D I 122'3
Each terminal shares the same copy of BASIC simultaneously; but independent of the HgR:ZON:;:ng:D ‘mgg 1575.00
other user({s). Al book-keeping 1s done by a separate task supervisor. 37.00 HORIZON-1.32K.D 1425.00 1445.00
DIGITAL RESEARCH HORIZON-2-32K.D 1375.00 1756.00
CP/M Disk Operating System. Inciudes an 8080 assembler, genaral purpose text editor ZBOA Processor Card 145.00 175.00
and an advanced debugger with HORIZON customisation. 90.00 Hardware Floating Point Board 195.00 215.00
DESPOOL - Permits simuitaneous printing of dste from disk while user executes 16K RAM Board 225.00 275.00
another program from the console. 45.00 32K RAM Board with Parity 375.00 425.00
MAC - Macro Assembler, features inciude an i { HRZ-SIO Serisl Port 29.00 45.00
assembly, page formatning and a powerful macro lssomblar 85.00 HRZ-PIO Parallel Port 29.00 45.00
SID - ic Instructlon Debx 80.00 North Star compatible disk (1-99) 3.00
TEX - Taxt formatter. 60.00 North Star compatible disk {100-999) 225
North Star compatible disk {1000+) 2,00
INFORMATION UNLIMITED Library Case for above {holds ten disks) 2.00
WHATSIT - Data Base Mlnagsment Syalam Suppon- a disk- resndenl data base and
processes enquiries (as well as sational mode. §5.00 OTHER MANUFACTURERS
MICRO MIKES Cromemco TU-ART 1/0 card 130.00 180.00
4/5SHARE — Interrupt Driven Bank Switching Timesharing Software for the North Star ::3::::3 ggg :g::g: 2::: :;: ;:::
HORIZON computer. Timesharing exacutive resides in the first 8K of RAM. 37.00 Morrow BOSBOA CPU/Front Panel n/s 195.00
Parasitic Engineering Equibox n/a 495.00
MICROSOFY Parasitic Enginesring Euinox 1 n 625.00
FORTRAN-80 - ANSI ‘66 {except for COMPLEX), plus many extensions. Includes T AT T - » 328
relocatable object compiler, linking loader, library with manager, ZB0 assembler and Elbit DS1920, model 30 VOU n/a 700.00
cross referance utilities. 245.00 Alt caps mod. for above n/a 10.00
Disk Extended BASIC - New version, ANSI compatible with long variable names, Page/Scroll software switch mod. n/s 25.00
WHILE/WEND, chaining and much more. Interdec Intartube |} VDU n/a 525.00
ORGANIC SOFTWARE n A 5
) ks o Al pices given are exclusive of VAT and carriage, and are corract at time of going to press
gmm?:itl\:] S‘\\/'s'l‘:amn: word processing capability for North Star systems under the 59.00 Educational and OEM terms are svailable on request. Please send 12p stamp for tull details.
INTERAM Computer Systems Ltd.,
59 Moreton Street, Victoria, London SW1V 2NY
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0.K. SO you've got a computer.

So we've got all the add-ons!

Floppy Disks

Micropolis drives are available in 143K and 315K (formatted) versions expandable from one to four drives in
various packaging options. Prices quoted below are for single 143K units including 240V power supply and
case. .

For $S100 computers: Cromemco, Vector, Horizon, SOL, Sourcerer with $100 expansion.

1042-1 Master unit; includes controller card and Micropolis system software £499 1022-1 Add-on unit £339
cp/m £100 cosoL £400

For NASCOM and other small 280 configurations:

143BZ Master unit; includes controller card and Raindos system firmware €499 1022-1 Add-on unit £339
For Motorola D1/D2, SWTPC MP-68 and other small 6800 configurations:

143BM Master unit; includes controller card and RPDOS system firmware £499 10221 Add-onunit £339
For TANDY TRS 80 with expansion interface:

1027 (T) Drive1,2,30r 4 £339

For $100 computers: For S$50 (SWTPC, MSI) computers:

vector 8K Static £150 4K Static £ 80

vector 16K Static with bank switching £300 8K Static £140

Vector 48K Dynamic, Z80 refresh £500 32K Dynamic, Onboard refresh  £495
Microspeech

For SS50 (SWTPC, MSI) computers:
Microspeech analogue speech synthesiser converts text strings in phonetic spelling to audio output.
complete with special BASIC interpreter £295

[}
All prices exclude VAT and carriage S I n.l.rO m

Dealer enquiries welcome

gl;igfgésgd for complete shortform M i C rOS h O p

Please enquire for add-ons to computers ggégm;vgeg&ts?ggms
not mentioned above 5 ]
SINTROM GROUP Telephone Reading (0734) 85464
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BUILD THE 12,000 ALREADY SOLD
KITS IN STOCKS

NASCOM ! + British Design W UK Best Selling Kits
COMPUTER FULL AFTER SALES SERVICE & GUARANTEE

We ars the Sole Approved London Stockist and National Distributor

FREE MODULATOR and B-BUG
£165 - 8% VAT
POST FREE

pr—

#_
&

Y On board expansion for
additional 16 1/0 lines
+ Memory may be exmnded to

FEATURES

< Supplied in kit form for
self-assembly

W Full documentation supplied
Y Fully screened double-sided
plaud through hols printed circuit

* Full 48 key keyboard included
% 2K x 8 Ram

% 1K X 8 monitor program in-
Eprim

% Powertul Mostek Z80 CPU
% 18 Xx 48 character disolay
interface to std un-modified T.V.
¥ T.V. display memory mapped
for high speed access

% On bosrd expansion to 2K

X 8 Epvom ' full 60K
EXPANSION SOFTWARE
‘% Expansion buffer board £32.50 % 1K x-8 monitor program
MEMORY KITS (inclusive all providing
hardware) Y 8 operating commands,
BK - orsrrerormge sysrrereer o supporting Mem examine/modify,

tabulate, copy, break, single step

execute tape, load, tape dump
% 1/0 board with decoders and Reflecti itor addressi
all hardware except ICS will
accept up to 3 P1Os, 1 CTV and
1 UART

for flexible monitor expansion
(hrough user programs
itor sub-routines includ

delay ASCII coding, binary to hex
conversipn, clr screen, scroll up;
string print, cursor shift and many
........ £19.90 others

OTHER HARDWARE

% 3A power supply tor up to
32K expansion
Y 3A power supply for up lo

32K expansion Mk It ... . £24. so NEW T.4 operating system in (2)
Yr 8A power supply for Iarger 2708 EPROMS upwards
than 32K expansion ....£60.00 compatible from T2 and B-BUG

Y Expansion card frame . .£29.50 ... .. ... ......£28.00

+“ E PROM programmer . .£40.00 Tiny Basic  ............ £28.00
% E PROM Eraser ....£25.00 Super Tiny Basic {with editor
Y Keyboard cabinet ... . .. £3.50 and machine utility rouuned) £36.00

W Programming manual . .£4.00 Zeap assembler editor .£32.00
J VAT 8% ALL ITEMS EXCEPT BOOKS % DEMONSTRATIONS CON-
TINUOUS DAILY ° ¥ WE WELCOME EXPORT—EDUCATIONAL AND
INDUSTRIAL ENQUIRIES YW FAEE BROCHURE —SEND SAE 9} x 6}
STAMP 12}p.

” All mall to:
Henry's Radio —"n
- M 404 Edgware Rd P
London W2

Phone (01) 723 1008

@ Circle No. 115

DP-1000

Series Printers

Prints 40 cps in 40 columns.

Plain paper, multiple copy.

Data storage — 168 characters. A

Current Loop, RS.232 FNSOEX Lo

Parallel Bit InpUtS' Dorna House, Guildford Road,

Double width printing selection.  west End; Woking, Surrey
GU24 9PW
Phone: Chobham (09905) 6333

OEM quantity price £295 Telex: 858762 ANADEX G

T M@E RINIE

COMPUTER SYSTEMS LTD.

Introducing our new keyboard, which boasts 71 profes-
sional reed switches, & a full upper/lower-case ASCII
Output, switchable to Teletype/Telex mode.
Please send for further details.

REMEMBER' Do you need a G?OD keyboard, or a cheap
one?!f

BASIC KIT PRICE £92.50 + VAT.
Basic Kit + numeric pad £99.50 + VAT.

Special offer to purchasers of 1648 VDU & Keyboard -
£212 + VAT, the pair, save £10.

ALSO NEW A complete stand-alone monitor less terminal
housed in steel-variants available for OEMS - Please write
or 'Phone for details.

1648 VDUs still available in built & Kit versions.
£154.50 & £129.50 + VAT.

TANGERINE COMPUTER SYSTEMS
LTD.
Rivermill Lodge, London Rd., St. lves,
Huntingdon, Cambs. PE17 4BR.
A TEL: (0480) 65666. E

L J Clrcle No 1 16

12

%«e " PERIPHERALS

@ Circle No. 117

PET

Pet Peripherals

Internal memory expansion 24K £320
(full instructions included)

External memory expansion
(available from 8K to 32K) from £169

8K Plug in cards for above £85
Anadex DP-8000 printer

(including I/EEE interface for Pet) £679
Pet 2001 8K £550
Pet 2nd cassette deck £55
Kim-1 available ex-stock £99-95

We also stock a comprehensive range of software
for Commodore Pet.

Send for our comprehensive hardware and soft-
ware catalogue.

Add 8% VAT to allitems.

Computer Division
D.A.M.S. (Office Equipment) Ltd.,
30/36 Dale Street,
Liverpool L2 5SF

@ Circle No. 118
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OHIO
GIENTIFIC

Microcomputers from the world’s largest
fullline manufacturer

Mini Fioppy
inl
20K RAM Op
Basic + Assembler
Personal, Games, Small
Business & Educational Disks
Q0K Mini Floppy Storage
Printer Interface
OS 65D V-30 Operating System
International Distributors:
American Data-Home and
Office Computer,
1030—-15th Street, N.W.,, Suite 300,
Washington, D.C., 20005
Tel: (202) 466-6612
Telex 64405
See your nearest auth-
orised dealer for full
price list and
catalogue, of
Challenger [T III,
series.

Littleborough Lancs Mutek

Abacus Tel: (0706) 79332 Quarry Hill, Box Corsham
Computers Limited Wiltshire SN14 QHT
62 New Cavendish Street  COMP Computer Tel: 0225-743289
LondonW1Tel:(1-5808841  Components ]

: 14 Station Road Thames Personal
The Byte Shop Ltd New BarnetHertsEN51QW Computers
426-428 Cranbrook Road,  Tel: 01-441 2922 13 Wilmot Way Camberley
Gants Hill, lIford, Essex Surrey Tel: 0276-27860

Linn Products
Tel: 01-518 1414 235 Drakemire Drive U Microcomputers

Castlemilk Glasgow PO Box 24 Northwich
Tochnica) Services G45 957 Scofland Cheshire CW8 1RS
1 Higher Calderbrook Tel: 041-634 3860 Tel: 0606-75627

@ Circle No. 119
PRACTICAL COMPUTING  July 1979 13



SFOR NASCOM-1%,
¢ IN SCOTLAND
COME TO

STRATHAND

In stock; Nascom-1 buffer boards 8, 16,
32K RAM boards. Super Tiny Basic zeap on

tape.
Callers welcome

|“ k) STRATHAND

44 St. Andrew’s Square, Glasgow G1 5PL
GLASGOW (041) 552 6731

Telephone order welcome with Access
and Barclaycard.

BOOKS AND SOFTWARE
IDEAL FOR SCHOOLS
AND COLLEGES NOW
AVAILABLE.

Please note it is
not our policy to
advertise Nascom
products which
are not currently
available.

@ Circle No. 120

VTMonitor & Keyboard Kits

Available now
ex-stock

ALY
B
L. ———

Keyboard Monitor
*Full 128 character ASCII *Resolution — 80 charo/line
encoding *Video response — 20 MHz

%45 volt only

*%Positive or negative strobe

*Circuit, tayout and full
assembly instructions

*Two-key roll over

*Price £28-50 0 50p p/p

*All inputs TTL compatible
%9’ diagnonal high resolution
tube, P4 (white) phosphor

%625 or 525 line standard
*+11v @ 1A input
*%Price £85 + £2 p/p

Coming soon — boxed, built and tested VDU full
cursor control, 16 x 64 format, keyboard & display
included - price £280.

All prices include VAT — discounts available

Video Terminals

197 Hornbeams, Harlow, Essex
Tel 0279 30132

@ Circle No. 121

PCC 2000 PCC 2000 PCC 2000
Low-Cost Business Computer

Hardworking

Easy to use

Designed for the Smaller Business

Nationwide Field Servicing

Business Packages available

Word Processing

IBM Compatible

Built and backed by the Pertec Computer
Corporation

SOFTWARE
CP/M. BASIC. FORTRAN. COBOL.

FEATURES
64K Bytes RAM: 4 Channel DMA:
Vectored Interrupt Handling:

1.2 Megabytes Disk Storage:
Built-in CRT with forms handling.

N eompeleE

14-15 BERNERS STREET, LONDON WP 3DE

Telephone 01-636 1392
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comart

... the specialists

Ali the smali computers you
need!

Micro computers for scientific
research, control, educational
and commercial applications.
Comart have single card
computers for control;
development systems and
interface boards for research;
muiti-user systems for
education and word processing
for commercial users.

The computer systems are
modular and flexible — you
choose only those facilities
you need.

Contact us and discover how

your application can benefit Computer

from cost-effective micro-
computing.

A Cromemco System 3/64

B The North Star Horizon
C Processor Technology’s SOL

\.

Contact us direct or call your nearest Comart dealer

The Byte Shop, liford, Essex. Tel: 01-554 2177

Cambridge Computer Store, Cambridge. Te!: (0223) 68155
Microcomputermart Ltd., Manchester. Tel: 061-832 2269

Crayworth Ltd., Camberiey, Surrey. Tel: (0776) 34044
Digitus Ltd., London W.1. Tel: 01-636 0105

Holdene Ltd., Leeds. Tel: (0532) 459459
Isher-Woods Ltd., Luton, Beds. Tel: (0582) 424851

Newbear Computing Store, Newbury, Berks. (0635) 30505

Xitan Systems Ltd., Southampton. Tel: (0703) 38740

~

__J

comart specialists in microcomputers

Comart Ltd., P.O. Box 2, St. Neots, Huntingdon, Cambs, PE19 2AF. Tel: (0480) 215005 Telex: 32514

PRACTICALCOMPUTING July 1979
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NASCOM

FLOATING POINT

BASIC LEVEL C Runs on an 8K system
Full floating point arithmetic
Software compatible with Levels A and B
Contains all features found on A and B Plus more
Line editor, 52 variables
Commands include:— FOR; NEXT; READ; DATA;
POKE; IN; OUT; USR; INKEY

BASIC LEVEL A Runs on the minimum Nascom
NO extra memory needed
Fitted in 2 minutes in place of monitor
Integer arithmetic <,>, <>, <=, >=,=
Fast execution time
Keyboard pause and interrupt

Abbreviated commands allow economical use of your

memory, and consist of:— LET; PRINT; IF; G
RETURN; INPUT; REM; STOP; GOTO; LIST; NEW
SAVE; ABS; RND
BASIC LEVEL B As previously advertised.
LEVEL A or Bin 2x2708 PROMS
LEVEL B Cassette
LEVEL C in 4x2708 PROMS
LEVEL C Cassette
Partial disassembler/debug
Superstartrek for Level BorC
Relocator package

All products fully documented

CCSOFT (Southfields)

83 Longfield St London SW18
Tel 01-870 4891 (Anytime)

Callers by appointment please

PEEK;

OSUB;
; RUN;

£21.50
£7.50
£42.00
£12.50
£5.00
£4.50
£4.00

EESGEUBEENEEUISTUINE0EOENANETNIESEONNEE S
resas

@ Circle No. 124

ANNOUNCING A FANTASTIC

NEW LOW COST PRINTER

THE TRENDCOM 100 40 COLUMN HIGH PERFORMANCE
SERIAL PRINTER WITH:-

40 Characters a second

96 Character Set including lower case

Bi-Directional Look-ahead Printing

Silent Running

Low cost White Thermal
Paper with Biue or Black Print

Attractive Casing

* b O % % %

THIS PRICE INCLUDES:- £295 Ex VAT

« Interface for Pet, Apple 11, TRS 80 or Sorcerer
« 1 80 ft. Roll of Paper (Blue Print)
#« Delivery UK Mainland

JUST PLUG IN AND START PRINTING!

Cheque with Order
ADD 8% VAT.

WYESIDE COMPUTING
NETHERTON
ROSS-ON-WYE,
HEREFORDSHIRE.

Tel: (0989) 4321

@ Circle No. 126

Tl

UETRSI
GEIEDOVWNRIO!
BUSINESS!

ACCOUNTS RECEIVABLE!
ACCOUNTS PAYABLE,
INVENTORY, LEDGER,
WORD PROCESSING,

INFORMATIONHANDLING,

WHATEVER.

Ohio Scientific’s full lineup of small business computer systems
can handle any part of your business. Or all of it. Quickly,
accurately, and economically. Each model costs less at the start.
Nice for small budgets. And using a low-cost building-block ap-
proach, Ohio Scientific's computers can grow with your needs.
Simply, you get the most for your money, right from the start.
There’'s a full library of easy-to-use business programs, too.

See this ﬂllo sclm dealer today!

MILLBANK COMPUTING
2, EAST LANE, KINGSTON UPON THAMES, SURREY
KT1 2NN ENGLAND TELEPHONE.O1549 7262 TELEX.8951525

KES (Computers)

make little things mean a lot

Consult KES (Computers) before you buy a
Microcomputer System or you could make an
expensive mistake.

KES (Computers) can give you expert and
independent advice to help you make a
profitable decision.

KES (Computers) can provide —
@ tailored system design of hardware and software
for your application.
@ Ideas (fully developed) of products for you to
produce and/or sell.

® Complete microcomputer systems by OHIO
SCIENTIFIC INC. costing from £200 to £12,000
based on 6502, 6800 or Z80.

Contact KES (Computers),
4 Summerfields,
Yarnfield,

Stone, Staffs.
ST15 ORH.

Telephone 0785 77 297

16
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If you can buy more on one board
for under £300-

buy us one too!

In about the same area as this advertisement, we
have designed a microcomputer with 20K of
addressable memory ON-BOARD. With Kansas
City standard cassette interface ON-BOARD. With
TV/monitor interface ON-BOARD. With control
decoding ON-BOARD. With all bus lines fully

buffered ON-BOARD.

We call this microcomputer Nascom-2. And for

under £300 this is what it has:

Microprocessor

Z80A. 8 bit CPU. This will ruri at 4 MHz but
is selectable between 1/2/4 MHz.

This CPU has now been generally accepted
as the most powerful, 8 bit processor on
the market.

The software library for the Z80, with its
base around the 8080, has rapidly
expanded with the increasing use of its
more powerful instruction set.

Hardware
12''x 8" Card
All bus lines are to the Nasbus

specification.
All bus lines are fully buffered.

PSU +12v, +5v, ~12v, —5v.

Memory
On-board, addressable memory:—

2K Monitor — Nas-Sys | (2K ROM)
1K Video RAM (MK4118)

1K Work space/User RAM (MK4118)
8K Microsoft Basic {MK36000 ROM)
8K Static RAM/2708 EPROM

INTERFACE

Keyboard

New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses
standard Nascom, monitor controlled,
decoding.

TV.

The 1v peak to peak video signal candrive a
monitor directly and is also fed to the on-
board modulator to drive the domestic TV.

poven sterty
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NASCOM 2 in outline

/0

On-board UART (Int.6402) which provides
serial handling for the on-board cassette
interface or the RS232/20mA teletype
interface.

The cassette interface is Kansas City
standard at either 300 or 1200 baud. This is
a link option on the NASCOM-2.

The RS232 and 20mA loop connector will
interface directly into any standard
teletype. .

The inputand output sides of the UART are
independently switchable between any of

= _ 1=

the options —i.e. itis possible to use
input on the cassette and output on the
printer.

PIO

There is also a totally uncommitted Parallel
170 (MK3881) giving 16, programmabls,
1/0 lines. These are addressable as 2 8 bit
ports with complete handshake controls:

On-board Decoding

The NASCOM-2 makes extensive use of
ROMS for on-board control decoding. This
reduces the chip count and allows easy
changes for specialised industrial use of
the board.

Link options are on-board to allow the
Reset control to be reassigned to an
address other than zero.

Character Generators

The 1K video RAM drives a 2K ROM
character generator providing the standard
ASCII character set with some additions,
128 characters in all. There is also a socket
for an optional graphics ROM on-board.

The PCB is, of course, of industrial
standard, through hole plated, masked and
screen printed.

Documentation.

Fullconstruction article is provided for those
who buy a kit and an extensive software
manual is provided for the monitor and
Basic,

We think no other board has quite so
much on it for £295 (plus 8% VAT).If you
find a board that has more, buy one for
us too!

Nascom Microcomputers
121 High Street Berkhamsted Herts.
(04427) 74343

PRACTICAL COMPUTING July 1979
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Linburg
T —

LINBURG ELECTRONICS LTD

QUALITY SEMICONDUCTORS WITH FULL
INDUSTRIAL SPECIFICATION

MOTOROLA 74LS TTL
MC6800P CPU £7.10  74LS00 19p
MC6810 RAM £3.20  74LS01 19p
MC6820 PIA £450  74LS02 19p
MC6850 ACIA £4.50  74LS03 19p
MC6875 CLOCK £3.80  74LS04 20p
D2 EVALUATION KIT  £176.00 74LS08 20p
{MEK 6800 D2} 74LS10 20p
ZiLOG 74LS14 74p
280 CPU 2.5MHZ £14.00  74LS20 22p
Z80CTC £9.00  74LS27 32p
Z80 PIO £9.00  74LS30 26p
PROMS 741532 26p
2708 1K x 8 EPROM £6.75 ~ 74LS42 88p
2716 2K x 8 EPROM £17.00  74L547 £1.00
{TEXAS TRIPLE SUPPLY 74L574 30p
VERSION) 74LS75 40p
SUPPORT CHIPS ;Ztggg g‘;p
MC1488 V24 Tx £1.40 p
MC1489 V24 Rx £1.40 74L5155 57p
8216 BUS DRIVER £3.00 74L8174 80p
AY-5-1013 UART £4.83  74LS367 5dp
8in. FLOPPY DISCS £4.00
ShelZoeNaY
SINGLE SIDED)

AND THEN ADD 8%

V.AT.

LINBURG ELECTRONICS LTD
DEPT PC, MOSS WAY DONIBRISTLE
INDUSTRIAL ESTATE, HILLEND
DUNFERMLINE, SCOTLAND

TEL: (0383) 823222

@ Circle No. 129

OUR 1979 CATALOGUE

including the first edition of

STOP PRESS

* LATEST LOW PRICES
* FASCINATING NEW ITEMS
* SPECIAL OFFERS
a bargain on their own
* LOWEST PRICES EVER FOR TTL
* FREE 45p WORTH OF VOUCHERS

RAM
2102A-2
1024 x 1 250n3
1.19
16 For £16.96

USE OUR "ORDER-RING" LINES
VAT INCLUSIVE PRICES P+ P 25p

CHROMASONIC

electronics
56 Fortis Green Road,
Muswell Hill London N10 3HN
Telephone 01-883 3705/2289

@ Circle No. 130

SMALL SYSTEMS ENGINEERING LTD.
(Incorporating R. BAILEY ASSOCIATES)
62 New Cavendish Street, London W1M 7LD, Tel: 01-637 0777, Telex: 8813085 Abacus

A MAJOR SUPPLIER OF PET MEMORY BOARDS AND
INTERFACES IN EUROPE
PET BOARDS

Sole official U.K. Agent for PME memory boards.

We provide approved technical back-up, up-grade and service
facilities for these boards inthe U.K.

Internally mounting memeory boards available in 2 configurations;
—24K .. .. £328 —32K . ... £432
IEEE-488/RS232C SERIAL INTERFACE
—Fulil IEEE address decoding, RS232C or 20mA loop output,
—Switch selectable Baud Rate, Crystal controlied Baud Rate timing,
—Boxed units complete with connectors, full operating instructions

and sample programs supplied
—Lower Case Printing
—Serial Interface B, input and output . . . .
—Serial Interface A, output only . . . . £106
|EEE-488/CENTRONICS TYPE PARALLEL INTERFACE

Low cost unit without IEEE address decoding

Also suitabie for Anadex DP-8000 Printer . . . . £45
ANALOG INPUT/OUTPUT
—IEEE-488, 16 Channel, 8 Bit A-D . . . . Price to be announced
—IEEE-488, 16 Channel, 8 Bit D-A . . . . Price to be announced
CUSTOM INTERFACE DESIGN

Interfaces designed for special applications. Interfaces supplied so far
include Analogue Input/Output, XY plotter, stepper motor control.
PET INTELLIGENT TERMINAL SOFTWARE PACKAGE

A software package which, in conjunction with an Interface B
enables the PET to operate as an intelligent terminal. The software
implements full IBM or DEC protocols . . . . £100
TV/VIDEO MONITOR INTERFACES
—Video and UHF output (plugs into aerial socket of domestic TV)
gy £35
|EEE-488 TELEX PUNCH AND INTERFACE
—b50 chars/sec. Telex punch . . . . Price to be announced

NOW AVAILABLE
P & T 488 S-100 IEEE-488 INTERFACE

—Interfaces S-100 computers to the
|IEEE-488 instrumentation bus.

—Functions as a 488 controller, talker
or listener.

—Three software packages available:
North Star DOS/BASIC interface
CP/M interface.
Custom systems interface package . . . . £325.

TERMS: All prices EX. VAT. All orders C.W.O.
Cheques should be made payable to SMALL
SYSTEMS ENGINEERING LTD. Orders should
include £2-50 P&P per unit. All goods supplied
under 90 days warranty.

@ Circle No. 131
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[t SINGLE BOARD
-L.LcCOMPUTER

In the August issue of PE, we will be

presenting COMPUKIT UK 101. It

compares very favourably with

machines three times its price and is

similar to Superboard Il (recently

reviewed by us) using the same 8K

Microsoft, full feature, BAS/C which

runs faster than other currently available

personal computers. Faster than some

business computers. Its features are:

e Up to 8K RAM on board.

* Fully expandable via on board
sockets.

e Cassette interface (CUTS).

e VDU —with its own dedicated
RAM (1K).

* Full ASCIl keyboard.

¢ U.H.F. modulator on board.

e P.S.U. onboard, transformer
included in kit.

* Full machine code monitor (2K)
and 170 utilities in ROM.

° Upper and lower case plus
graphics and gaming characters.

It will mate with all Superboard extras.

For example:

¢ Expander board for up to 24K
static RAM.

o Mini-floppy interface.

e Port adaptor for printer and
modem.

* OS] 48 line expansion interface.

Compukit UK 107 will sweep the board in the hobby
computer field. It is an excellent design with full feature
(not Tiny) BASIC. A complete kit will be available from
Computer Components for £219+ VAT.

FULL CONSTRUCTIONAL DETAILS
STARTING IN

PRACTICAL

ELECTRONICS

AUGUST ISSUE ON SALE FRIDAY, 13 JULY

@® Circle No. 132
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NEW DOLPHIN BD 80 PRINTER

Low cost 80 column printer combining simple mechani-
cal design with sophisticated micro-processor contrat,
upper and lower case, 112 c.p.m., many features.
Stand, cables, memory buffers available.

E-stock prices from £595.

Dealer enquiries invited.

SPECIAL OFFERS for July only.

CP/M now available on Micropolis Mod Il configured
for Sorcerer — £98.

C12 Computer Cassettes 42p each — £3.75 for 10.

5” diskettes — £29.50 per box of 10.

2708 EPROMS - £7.99 each.

NEW PRODUCTS

DOLPHIN PRINTER is plug compatible to the Sorcerer’s
serial and parallel interfaces and is supplied in a beige
cabinet — plug in and print.

The EXIDY MONITOR and PROGRAM DEVELOPMENT
ROM PACS are on demonstration in our showroom.

SORCERER TECHNICAL Manuals and handbooks are
available ex-stock.

A vast amount of software is nearing completion, so
please keep in touch for early news of availability.
EXIDY SORCERER -~ A COMPLETE BUSINESS SYSTEM
UNDER £3000 + VAT 32K Machine with Z80 processor
and 8K ROM BASIC. 128 character ASC11 keyboard and
superb graphics.

DOUBLE DRIVE configured MICROPOLIS DISK SYSTEM
with MDOS or CP/M 630Kb. Professional quality
monitor, various sizes up to 16". Printer — optional 80 or
132 column printer. Software packages are available or
can be written to your own specification.

The system can be expanded to suit your own
applications.

UNDER £1000 — BASIC SYSTEM

32K Machine, 10" professional monitor (not a converted
TV), quality cassette recorder, necessary cables, manu-
als etc.

Price £999 + VAT.

Sorcerer Prices from £650 (8K).

77/68 BEARBAGS — The well supported 6800 based kit
from Newbear. Active user group.

PRINTERS — CENTRONICS, DOLPHIN, OK11.

MONITORS — Professional quality 97, 107, 12", 16"
{ideal for teaching).

COMPUTER BOOKS — for professionals, hobbyists,
businessmen and newcomers. Catalogue now contain-
ing updates — over 500 titles — Micro, Mini and
Mainframe. Quantity discounts available.

CROMEMCO Z2 - The powerful one — ASSEMBLER,
MACRO ASSEMBLER, FORTRAN, COBOL, DATA BASE
MANAGEMENT, WORD PROCESSOR.

Prices from £395 (Z80 Single Board Computer)

NORTH STAR HORIZON - The popular computer for the
business user. Expandable to 48K, 3 diskettes and
hardware floating point. Basic system 16K. RAM, serial
interface. EXTENDED BASIC, DOS, CP/M, mini diskette
and power supply.
Prices from £1295.

SOL 20 - The professional terminal computer re-
nowned for its high quality capacitative keyboard and
Word Processing application. Minimum 16K RAM,
monitor, serial and parallel interfaces. EXTENDED
BASIC, FORTRAN, FOCAL, ASSEMBLER, EDITOR,
GAMES, mini floppy disks.

Prices from £1785.

SOL* STAR WORD PROCESSOR from £2500.

THE COMPLETE SERVICE

Feasibility studies — undertaken by our senior consul-
tant analysts with long experience of commercial data
processing.

Software packages available and/or specially designed
and written for your own applications.

We can supply work stations for your computer
hardware, standard configurations or made to mea-
sure. Insurance, maintenance, HP facilities BARCLAY-
CARD, TRUST-CARD, ACCESS.

Universities, Colleges and Schools - official orders
welcome.

OFFICES & SHOWROOM open Monday-Saturday 10.00a.m.-6.00p.m.

Personal callers welcome (Please phone first).
34B London Rd., Blackwater, Camberley, Surrey. Telephone (0276) 34044.

Telex 858893
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TAKE A NEW LOOK AT
SC/MP

Our new SC/MP NIBLE-BASIC Mic-
rocomputer kit system is available.

This new National Semiconductor SC/MP-
based microprocessor is more versatile
than many similar systems. The CPU board
includes a pre-programmed 4K NibJe-Basic
interpreter ROM in conjunction with the
SC/MP 1I. The board aiso incorporates
RS232C/V24 input and output buffers.
Full kit price, including PCB and instruc-
tions £50.95.

SC/MP microprocessor board plus 4K
RAM board. Special Price £139.00

When used with our other kits you will
have a useful and reliable computing
system with plenty of scope for expansion.
To launch this new board we are offering a
special package deal on a complete system.

This package includes:

SC/MP Microcomputer Board (79075);
ASCII Keyboard (9965); 4K RAM (9885);
Power supply (9066); TV Display terminal
(9966); BUS Board (9857); TV Modulator
(9967) inclusive of VAT£275.00

Compare this to other systems available as
KITS. Remember that we sell only first-
class components and PCBs. We do not try
to cut corners by supplying inferior keys or
flimsy unmarked boards. Most of the
boards are standard Eurocard size for rack-
mounted systems. A cassette interface card
with built-in control software will be
available shortly.

BUS PRINT

] BUS PRINT
i EPS 9857

[ BUS PRINT

TSRy

-—__s:_‘__
i
¢

pamm—

cassette

i
B | VHE/UHEL
| ==t modutatos
1 1

| oo ) 1]
(N |

e f ) s
=) 9ee7 |

ASCH Kayhosrd
EPS 9085

MODULAR
MICROCOMPUTER
SYSTEM KITS

These 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
minicomputer with ASCII Keyboard and
TV display. The system is robustly con-

PRACTICAL COMPUTING July 1979

structed, which makes it ideal for use in
Schools_and Colleges where microcompu-
ter techniques are now part of the syllabus.
Many of the kits can be used to supplement
other systems.

SC/MP Board and RAM Input/Qutput
Board
These demonstrate the working of the SC/
MP chip. Data is fed in using digital
switches and read out on LEDs

9846-1/2 £26.75

CPU Board
This is used in conjuction with the RAM
board and contains all the devices needed
to control the overall system.

9851 £42.90

Memory Extension Board
This contains 3/4K of RAM and }K of
PROM. It also houses the multiplexer and
the priority decoder. This enables the SC/
MP to handle interrupt requests from more
than one peripheral device.

9863 £38.50

BUS Board

Simple interconnection system for the
Eurocards

9857 £3.00
HEX input/output board
Used in place of the RAM input/output
board, this unit enables the SC/MP to be
addressed in hexadecimal. The board aiso
displays Hexadecimal output using seven-
segment LED displays.

9893 £62.55
ELBUG
Three pre-programmed EPROMS de-
signed to control the system.

9800E £37.00

Power Supply
Designed to power all the units in the
system with room to spare to power
additional boards. +5 Volts 3 Amps, -12
Volts 0.5 Amps.
9066 £19.50
4K RAM Card
Full 4096 x 8-bit RAM capacity. More
than one of these cards can be added to the
system using a simple buffer circuit.
9885 £92.55

Cassette Interface

Record and replay your programs using
this Kansas City format interface. Transfer
rate up to 1,200 baud.

9905 £16.50

ASCII Keyboard

Uses the AY-5-3276 encoder to provide all
the alphanumerics and control functions
for the microprocessor system. Full-size
keyboards.

9965 £46.50

_Full data supplied with the kits.

@ Circle No. 134

TV Display Terminal board

Used in conjuction with a TV modulator,
this board enables a display format of 16
lines of 64 characters per page to be
displayed on a normal television set.
Cursor and scrolling functions are in-
cluded. The unit also offers a choice of six
baud rates.

9966 £69.00

TV Modulator
For use with the display board
9967 £6.45

Microprocessor Interface
Input/output buffer to interface RS232C
armd V24 type equipment with either KIM
or our SC/MP system.

79101 £6.75

Further details of this system on request.

TV GAMES COMPUTER
KIT

Most TV Games fall into one of two

catagories. Either their programs are fixed

by the type of control IC which generates a

few simple ball games, or they can be re-
programmed by plug-in modules. The
modules for the latter type tend to be
expensive and it is always uncertain just
how long the manufacturer will issue new
games.

This TV GAMES COMPUTER over-
comes these problems by enabling the
owner to take advantage of the software
available and to devise new games using
the keyboard. These programs are then
transferred to tape for future use. The
game is controlled by the Signetics 2650
Microprocessor 1C and offers up to eight
colour variations in the display, together

with a score count system and sound
effects. The unit also includes joystick

control for two players.

Keyboard (79073-2) £26.10; Main Board
(79073) £166.40; Power Supply (79073-1)
£14.20; Modulator (9967) £6.45; Joystick
Controls £5.50 each

Special package price of all these kits plus
Software record. £215.00.

Individual components for all these pro-
jects are available, send SAE for prices.

All our prices include VAT rate applicable
at the present time. We reserve the right to
change our prices should this rate be
altered.

HOW TO ORDER

U.K.Orders:Send Cheque or Postal Order
payable to DE BOER ELEKTRONIKA,
2 Lynn Road, Grimston, Kings Lynn,
Norfolk, PE32 1AD. Add 50p for postage
and packing. Telephone Hillington (04856)
553. Office hours Mon-Fri 9.00am-5.00pm.
Overseas Orders: De Boer Elektronika,
Kleine Berg 41, Eindhoven, Netherlands.
Telephone 40-448229 Telex 59307.

Maeboer™
elektronika

Nieine Berg 3941 Eindhoven.
Nederiand, te). 040-448229

e v e o = e e ]
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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
EXPANDABLE
COMPUTER SYSTEM.

Prices start at around
£360.

Rack-mounting and Tabletop versions
(illustrated)—The Logical Development everyone
has been waiting for.

See usonstand 11 at The Microcomputer Show.
Please send large S.A.E. for details to:

TECHNALOGICS (DEPT. PC)
8 Egerton Street, Liverpool L8 7LY

@ Circle No. 135

NTEQF’F?ISES—

RECENT ADDITIONS TO OUR RANGE

OF BOOKS

RAG6800ML - An M6800 Relecatable Macro Assem-
bler by J. E. Hemenway £15.95

LINK 68 — An M6800 Linking Loader by Grappel
and Hemenway

Calculating With BASIC by R. Guido £4.95
Users’ Guide to North Star BASIC by R. R. Rogers

£5.50

£10.00

Programming the 6502 by R. Zaks - £7.95

SCELBAL High Level Language plus Supplements
by Arnold & Wadsworth £20.00

PIMMS - A Database Management System.  £5.95
Program Design
6800 Tracer — An aid to 6800 Program debugging

’ £3.95

ed. by Liffick £4.25

MONDEB - An advanced M6800 Monitor Debugger
by D. Peters

SUPER-WUMPUS - A game in 6800 Assembler
code and BASIC, by J. Emmericks £4.25

£3.50

HOW TO ORDER

Send cash with order to L. P.
Enterprises, Room NB/PC, 313
Kingston Rd, Ilford, Essex 1G1

1PJ. Credit card orders (not

Diners Club) accepted by

telephone. Tel. no. 01-553 1001.
Payment must be in sterling and

drawn against a British bank.

@ Circle No. 136
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Mol MINE OF INFORMATION LTD Mol

1 FRANCIS AVENUE, ST ALBANS AL3 6BL ENGLAND PHONE 0727 52801  TELEX 925859

SELECTED MICROCOMPUTER BOOKS

PASCAL
WILSON/ADDYMAN £3.50 A Practxeal introduction to Pascal
1978  148pp Excellent value for money
0333 23582 7 Reprinting in May 1979: reserve your copy now!
HARTMANN A C 5.20 Concurrent Pascal Compiler for Minicomputers
1977 119pp Describes » seven pass compiler generating virtual code for
0387 08240 9 any 16-bit computer
JENSEN/WIRTH 5.20 Pascal User Manual & Report: 2nd Edition
1975  167pp Recognised as the international reference work on Pascal
038790144 2
COLEMAN Darek 5.60 AS Prog g Appi to Data
1978 222pp
0333218430
OGDIN Carol Anne 6.60 Dasign For Mi
1978 196pp How to tackle the software crisis
0138217440
BOWLES Kenneth 7.00 Microcomputer Problem Solving Using Pascal
1977  563pp This book teaches the extended Pascal from UCSD which s
038790286 4 sweeplng the micro community
GROGONO Pater '7.50  Programming In Pascal
1978 359pp Probably the best American book avaltable for learning
020102473 X Pascal
KIEBURTZ Richard 8.00 Structured Programming and Problem-Solving With Pascal
1978  365pp This book emphasises method mare than janguage
013854869 2

HOW TO ORDER
Circle the price of each title chosen and indicate quantity required

£
Total value of books chosen
Extra one percent of value for insurance in transit
Extra £1 for delivery outside the UK {any quantity}
TOTAL DUE O Cheque [J 8ank draft
_ (O ACCESS J PO/IMO {1 Please invoice
Make cheques etc Creditcard number:
payable to "Mol*’ Cardholder’s signature:
Your reference: Mol ref:
Name:
Address:

Please phone and complain if books do not arrive within 14 dayst

Prices are subject to change without natice, due ta external factars

Mol MINE OF INFORMATION LTD Mol

1 FRANCIS AVENUE, ST ALBANS AL3 6BL ENGLAND  PHONE 0727 52801  TELEX 925859

SELECTED MICROCOMPUTER BOOKS

Scientifit American
1977  145pp
07167 0066 2

LIPPIATT Arthur
1978  192pp
013044750 1

OSBORNE Adam
1977  300pp
0931988 08 X
OSBOANE Adam
1977  350pp
093198802 0
BARDEN William
1977  240pp
067221351 6
ZAKS Rodnay
1977 420pp
089588 001 8
BARRON/CURNOW
1979 244pp
0303804 42 5
STOKES Adrian
1979  10Cpp
0905897 21 8

ALCOCK Donald
1979  134pp
0521217040

LEE/BEECH/LEE
1978  100pp
0905104 03 X

NEVISON John
1978 151pp

0 20105247 4
LEWIST G

1978  256pp
081045761 X

AHL David (ed)
1978  185pp
089480 052 3
BOSWORTH/NAGEL
1977 224pp
057421090 3
POOLE/BORCHERS
1978  193pp
0931988 06 3

POOLE Lon

1978  375pp
0931988136
POOLE/BORCHERS

1979 375pp
0931988 20 9

£3.20

4.00

5.40

10.00

2.30

3.00

6.00

6.30

9.50

9.50

START HERE!

Microslectranics
Broad semi technical introduction

Architecturs of Small Computer Systems
Clear and methodicat British textbook

Volume Zero: The Beginner's Book
Gently leads the reader up to Volume One

Voluma One: Basic Concapts
One of the warld’s best selling taxtbooks enhanced by free
Mol list of pedantic corrections,

How to Buy and Use Mini- and Micro-computers

€201 Microprocessors: From Chips to Systems
Very populer starter book for those with a background in
electronics

The Future With Microelectronics
Thus powerful new book will almost certainly form the basis
of UK Government policy this year

Viewdata: A Public Information Utility

BASIC

MNiastrating BASIC

Excellent book far novices explains how to write portable
programs in BASIC

Computer Programs That Work{

Twenty four educational programs oriented to schoo! sclence
including the game of LIFE

The Little Book of BASIC Style, or How to write a program
you can read

With 19 ruies and ten complete program examples

How To Profit From Your Personal Computer

Ideas on how to make it pay for itself

BASIC Computer Games - Volume 1
Latest revised edition using Microsolt Basic makes this
exceflent value for money

Programming in BASIC For Business
Aims to get you writing useful programs qulckiy

Some Common BASIC Programs
Seventy six tested programs in finance, maths, statistics

Accounts Payable and Accounts Recelvable

Documented program listings in WANG BASIC make @
complete business package

General Ledger

Documented program bstings in WANG BASIC for another
complete business package

@ Circle No. 137
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DATA PRECISION [Couipment] Lid.
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proudly present

THE
 YIDED
HEYBOARD

— 72 key ultra-reliable contactless capacitive keyboard
with cursor command keypad

— RS 232/V24 serial 1/O up to 9600 bauds

— Composite video output for monitor or modified TV

— Built-in mains power supply

Although low-cost, the Video Keyboard is: OEM built
in the UK using only top-quality components. Other
low-cost products use cheap, low MTBF contact-switch
keyboards. The Video Keyboard uses the same pro-
fessional quality ultra-reliable contactless keyboard
used by top-flight UK terminal manufacturers.

DETAILED SPECIFICATION
MODEL VDP 10

VIDEO
— One page memory
*64 characters per line *16 lines per page
~  Full 128 ASCII character set
*06 upper and lower case characters *32 control symbols
— Comprehensive cursor controls
*Left/right/up/down *CR/LF *Clear/home/line-erase
— PROM translation from inbound characters, giving:-
*Programmable coding for cursor commands
*Programmabie display control for each input code
— Cursor command codes can be displayed using:-
*Display’ key for protocol debuagging *V28 input bit 8
under remote software control
— European compatible compaosite video out for:-
*TV monitor, or *Modified TV set.

v28 1/0
— High/low rates externally switchable and jumper selectable
from:-
*9600/4800/2400/1 200/600/300/150/75 bits/sec.
*220/110 bits/sec. (NOTE: at high receive speeds, remote
software should allow 83 ms tor CR. LF and 132 ms
for Clear)
*Odd, Even or No Parity *Full duplex or local mode
*One or 1wo stop bits *V24 serial 1/0 using standard 25 pin
socket

KEYBOARD

— 72 key ultia-reliable solid state contactless keyboard

— Standard ASCII layout plus programmable cursor control
keypad

— QWERTY standard, AZERTY optional extra

— Full N key rollover

— Caps Lock with LED for TTY compatibility

— Repeat key.

MAINS POWER SUPPLY
— Built-in — needs 220-240V 50Hz.

a2, i

CABINET
— Tailor-made to house all electronics, keyboard, video and
V24 sockets, switches and power supply.

SWITCHES
— Power on/off
—  On-line/Off-line
— Baud Rate Select
*Medium/High/Low *Normally set to 9600/1200/300
— Display Key
*Displays contro! characters for easy protocol debugging

AVAILABLE IN TWO VERSIONS (Monitor/converted TV not

included). )
Complete Video Keyboard. . . . . . £260+VAT (UK p&p paid)
Stripped Video Keyboard . . . . . . £190+VAT (UK p&p paid)

[stripped version excludes case, case hardware (switches,
plugs), 240/9-0-9 VAC transformer but otherwise complete
and tested)
Both versions are brand-new with data sheets and 12-month
warranty.

DATA PRECISION (Equipment) LIMITED,
81 Goldsworth Road, Woking, Surréy GU21 1LJ
Tel: Woking 64444/67420 Reg. in England No. 313775

Please send me:

.... Complete Video Keyboards @ £280.80 .each, inc. VAT
and UK postage and packing

«... Stripped Video Keyboards @ £205.20 each, inc. VAT

and UK postage and packing
[ 1 enctose my cheque

[CJcharge 10 my VISA/ACCESS/DINERS Card ¢Not Visa

SN RN ENANNN

Name
Address,

Signature.

PRACTICAL COMPUTING  July 1979
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Micro Software Systems

C A1

O ; - Cts DESK TC”® COMPUTERS

Altair/In orphic Etc.

S-100 Bugs ! ¢ Products

LTT ELECTIR S R s1ocks

of Godbquih Sl K. Only

by butk i N Hyalps over-

heads can‘we i SOl wi W Mounts to -

trade prices. . . R 4 | Areally affoijat, 3 and reliable computing

For example:' £k 1 Ass. system con prisi. g a commercial
Ecgnora ] - R %o microcompu-er « v:ith dual disc drives, VDU
Ezﬁoﬁ : \ i and printer, with accounting and payroll
bytes sti S 1 o5 software dutie: ; is now available to
Econoram ‘ businessmen f w just £4,500 exc. VAT.
bytes st T 8 £275 Full details of iis and other systems
Econora  SRRE 1 available.
bytes st: od 32¢ 2 £359 =

All prices i

(overseas 3 :

Further 5%4# i :

Also Educatiiny Gid ;ation.

Micro Software Systems,
Stanhope House,
Stanford-le-Hope,

Please se

alduareaRond, Landon 5.F 19 Essex
MELEshuih®: 1302511785 Tel: Stanford-le-Hope (03756) 41991/2
® Circle No. 139 @ Circle No. 140
(— 13 WARWICK ROAD
sp COULSDON
SIRTON P RDDUGTS___) SURREY Tel: 01-660 5617

Don't Bore your Computer with Data Preparation!

Let it run programs that work for you while the TEXTOR is used
to edit programs and data off line.

TEXTOR has 2K of user memory, text editing facilities, and
transmits and receives via serial link to your computer.
FROM £485

MIDAS S100 SYSTEMS _ o
Substantial Mainframe to house your S100 system, with N

optional 5" or 8" disc drives. Special systems built to your _
requirements from Z80 CPU and other S100 boards held in /
stock.

MIDAS 1: Z80 System from £625 (built) I ——

MIDAS 2: S80 Disc System from £1100 (built)

DON'T MISS THE

SDS 200 BUSINESS COMPUTER
COMING JULY

JADE + CROMEMCO + SDSYSTEMS -« ITHACA AUDIO « GODBOUT « ECT « SSM ¢ Etc

Mainframes from £228

@ Circie No. 141
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L5,

Phone (714) 278-4394

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD DF SHIPPING.
ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

ALL IC’'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.
CREDIT CARDS ACCEPTED:

BarclayCard / Access / American Express / BankAmericard / Visa /[ MasterCharge

DIODES/ZENERS C MOS LINEARS, REGULATORS, etc.
QTY. QTY. 4000 15 QTY. QTy. QTY.
1N914 100v 10mA 05 AG07 T MCT2 95 LM323K 5.95 LM380 (814 Pin}1.19
1N4005 600v 1A .08 0 8038 395 LM324 1.25 LM709 (8-14 Pin) .35
1N4007 1000v 1A 5 4002 .20 LM201 75 LM330 75 M7 a5
1N4148 75v 10mA 05 4004 3.95 LM301 .45 7805 (340T5) .95 LM723 .40
1N4733 51y 1YW Zener W05 4006 95 tmaog 65 LM340T12 95 LM725 2.50
M309H 65 LM340T15 95 LM739 1.50
IN753A 6.2 500 mW Zener .25 288; gg LM309K (340K-57 1.50 LM340T18 95 LM741 (814] 35
IN758A 10v 4 .25 2 LM310 85 LM340T24 95 LM747 7.10
1N759A 12v - 25 4009 35 LM311D 75 LM320K12 125 LM1307 1.25
1N5243 13v . 25 4010 .35 LM318 1,75 LM340K15 1.25 LM1458 .65
1N5244B 14v . 25 4011 .20 LM320H6 .79 LM340K18 1.25 LM3900 .50
— 4012 ] LM320H15 79 | LM340K24 1.25 LM75451 65
IN52458 _ 15v -25 3013 ig LM320H24 79 LM373 295 NE555 45
v SOCKETS/BRIDGES T 4] e 1 ¢ S——
8-pin pcb 20 v 35 4015 .75 LM320K24 165 78L12 75 NE566 1.25
12-pin — 20 ww 0 4016 .35 LM320T5 1.65 78L15 .75 NES567 95
! : : 3017 75 LM320T12 1.65 78M05 .75
16-pin pcb 20 ww -40 2018 75 LM320T15 __ 1.65
18-pin pchb 25 ww .95 3019 '35
20-pin pcb 35 ww .95 2020 .85
22-pin pcb 35 ww .95 4021 '75 - TTL -
24_pin pcb .35 WW .95 4022 75 QTyY. QTyY. QTY. QTyY
28pin =5 T T8 . 7300 .10 M8z 15 w21 1.00 741502 30
- 4023 .20 7401 15 1483 75 74367 95 741504 30
4b.pin peb AR, g 1.25 4024 75 %0215 %85 55 75108A 35 741805 35
Molex pins .01 To-3 Sockets -25 2025 20 7403 .15 7486 25 75491 50 74ls08 35
2 Amp Bridge 100-prv .95 4026 1.95 1404 10 7489 1.05 75492 50 741809 .35
25 Amp Bridge 200-prv 1.50 2027 35 7405 25 7490 45 7R00 15 741510 35
7206 .25 79 o A0 20 s 35
TRANSISTORS, LEDS, etc. 4028 75 7407 .55 7492 45 74H04 20 741520 30
Qry. 4029 1.15 7408 .15 7493 38 78H05 20 741821 35
gr’:;’gggA (2N2222 Plastic .10) :g 4030 .30 7409 15 [ 194 75 74H08 35 MLs22 35
. a1 K 749 B 74H10 35 741832 3
2N2907A° |PNP 19 403 15 ;41(1] z_:*' 7& 73?1‘_ 75H1? 75 741837 3:
2N3906 ___PNP (Plastic Unmarked] .10 4034 245 : : — UL :
2N3904 NPN (Plastic Unmarked) - .10 4035 .75 112 .25 74100 115 J4H15 45 741838 45
T —— i 1 e R 1
i’,\‘g?—f: NN Sffnni;n e :82? 'é% e 25 7122 5% 1R 40 TS5 a5
LED Green,  Red, Clear, Vellow .15 3 T an 74123 35 78H30 20 1874 a5
D.L747 7 seg 5/8" High com-anode 1.95 4042 .65 7420 15 74125 45 74H80 25 ~ 14LS76, 50
MAN72 7 seq com-anode (Red) 1,25 4043 .50 7426 25 | 74126 35 TAHS) 25 [ 741586 45
MAN3610 7 seg com-anode (Orange) 1.25 4044 .65 2 1R 15 MRl 25 741590 65
MANB2A 7 seg com-anode {Yellow) 1.25 4046 1.25 7830 a5 | 74141 90 | 74H52 15 741593 65
MAN74 7 seq com-cathode (Red) 1,50 2048 95 7432 20 74150 .85 ~ J4H53 25 7418107 50
~ FND359 7 seg com-cathode (Red) 1.25 2049 a5 7231 20 74151 85 | 7455 20 18123 120
2 738 20 153 15 | 7RIz 35 | 718151 85
9000 SERIES 4050 45 7480 20 M5 95 TRl 35 JaLs1s3 8%
QTy. QTy. 4052 .75 748 1.8 1% 70 | 741 75 | 14Ls157 85
9301 85 235';’ o 4053 75 a7 a5 | 4151 &5 | 74103 55 | TALS160 95
2 =3 — = 4066 55 Ay a5 | el ss [ hWigs 95 | jasies 120
: : 4069/74C04 .35 748 4% 74163 85 L0025 7415193 105
MICRO'S, RAVS, CPU'S, EPROMS e
QTY. QTY. 4081 .30 S 3 ——t E—
g R0 TS AT A < T 10 74166 1.25 W04 30 7818367 95
8723 T80 AR 350 : 7448 50 74175 80 a0 20 7415368 95
aT24 200 2513 6.25 4507 95| I 7450 25 M6 85 120 35 74500 35
8797 1.00 2708 10.50 4511 .95 7451 .25 1180 56 74L30 45 [ 74502 .35
[ 745188 3.00 2716 D.S. 3400 4512 110 | 7453 20 74181 2.25 74047 195 74503 25
1488 1.25 2716 (5v) 59,00 2515 295 % 25 74182 15 ~ 7aLsl 48 | TasA %5
1489 1.25 7758 (5v) _23.95 2519 85 760 40 M0 125 | 1% 65 ns0s 35
1702A 450 3242 10.50 : 7410 45 | 14191 125 L2 as 74508 35
AM 9050 __ 4.00 4116 11.50 4622  1.10 Ta12 a0 | 92 95 | 7eL73 40 | 148w 35 |
6800 13,95 4526 .95 7413 25 | 14193 g5 i s | 72511 35
MM 5314 3.00 6850 7.95 4528 1.10 7474 .30 24194 .95 74L15 85 14520 25
MM 5316 3.50 8080 7.50 4529 95 7475 3% 24195 .95 74193 55 74540 20
MM 5387  3.50 8212 2.75 MC 14409 14.50 1476 40 72196 95 741123 85 74550 20
MM 5369 2.95 8214 2.95 . +-
TR 16028 3.95 8216 350 MC 14419 4.85 7480 .55 74197 9% 74L860 .30 74581 .25
UPD 414 4.95 8224 3.25 74C151_1.50 ey I3 74198 45 ] 7alS00 30 ;::': :‘T:_
Z80A 22.50 6228 6.00 35
Z 80 17.50 8251 7.50 = 285112 60
280PIO 10.50 8253 18.50 GRELE ~DORESS: 1E0SD 748114 .65 |
2102 1.45 B255 8.50 TELEX # 697827 748133 40
2102L 1,75 TMS 4044 995 145140 55
HOURS: 9 A.M.- 6 P.M. MON. thru SUN, JaSilShe  307[
r - . . - 745153 35
INTEGRATED CIRCUITS UNLIMITE T
D 785158 30
7889 Clairemont Mesa Blvd. ¢ San Diego, California 92111 U.S.A. ;::;:;m :g:
NO MINIMUM 8131 275

SPECIAL DISCOUNTS

Total Order Oeduct
$35-899 10%
$100-$300 15%
$301-$1000 20%
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Does your computer speak to you?
‘WEHL IHT KAAN DOO WIHTH MEE!’

Features
@® Single PCB plugs directly
into an SWPTc 6800 bus.

® 9 parameter vocal tract
model.

® Realtime software
converts any stored
phonetic code to speech.

® Computer Games.

@ External input for special
musical effects.

@® Adds speech output to
existing BASIC programs.

Microspeech package

@ Speech synthesizer board
(assembled & tested).

® MSP2 Software on floppy
disc or cassette.

® Hardware & Software

manual.

@ Speaking BASIC software
option.

TIM ORR DESIGN COSTRONICS
CONSULTANT ELECTRONICS
55 Drive Mansions, 13 Pield Heath

Fulham Road, Avenue, Hillingdon,
L London, SW6 Middlesex X

Make your computer
talk

Just by entering phonetic
text (as in the sentence at
the top of the page).
Microspeech with the
MSP2 software can make
your computer speak.
MSP2 uses only 4K of
memory. Every extra 1K
of buffer space can store
90 seconds of speech.

It speaks for itseif

[ ] Circle No. 143

the complete
low cost

YDU BOARD
foronly £99 (\aT)

FEATURES:

%k 16 lines of 64 characters per line

%k On board rectifier and regulator {only needs 12.6V
transformer)

%k Full set of 128 ASCIl symbols including upper and lower
case and Greek characters

% Full cursor control

%k 8bit ASCIl or 5 bit Baudot operation

%k 20mA loop opto isolated interface

%k Full duplex 110-300 Baud rate interface

%k 625line 1.5V p-p video (will drive UHF modulator)

% Board will interface with standard ASCIl keyboards
Comes complete and tested, with detailed manual. Please

send cheque or P:0. for £108.50 {includes VAT, postage and

packing.

7-day money back guarantee, if returned as new.

JILTA MICRO
647 High Road, Seven Kings, Essex 1G3 8RA

@ Circle No. 144

+ alphanumerics

Eg

TV GRAPHIC AND ALPHANUMERIC VIDEO RAMS

intel SBC-80, LSI-11, S100 and general purpose cards,
modules and LSI ICS. Some can be operated together
for colour or TV picture + Alphanumerics or graphics

MTX 1632 16 rows 32 chars module

ALT 250 x 256 graphics (S100)
MSBC—2480 SBC—80 24 row 80 char
MDC—512 (PDP-11) 512 x 512 graphics
MTX—A1 uPC controller—KBD + LEDs

SHELTON INSTRUMENTS LTD.,
22/24 Copenhagen Street, London N10JD Tel: 01-278 6273

£ 1-off

£162:00
£284-00
£356-00
£995-00
£ 2800

26
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THE TRIED AND TESTED
MINICOMPUTER
SYSTEM

THAT EXPANDS

YOUR NEEDS

f.
SPECIFICATION:
*RCA 1802 8-bit microprocessor,
with 256 byre RAM
expandable to 64K bytes
*RCA 1861 video IC to display
program on TV screen via the RF
Modulator
Single Board with:
Professional hex keyboard - fully
decoded to eliminate the waste
of memory for keyboard decoding
circuits
Load. run and memory protect
switches
16 Registers
Interrupt, DMA and ALU
Stable crystal clock
Built in power regulator
5 slot plug in expansion bus

BOARD WITH VIDEO OUTPUT

NOW ONLY

£79-95

£6.40
VAT

T0 MEET

& MULLIONS

chnic
Samader YARWELL
consultants PETERBOROUGH

Hardware by

EQUINOX
SWTPC TEXAS
DIABLO

SOURCE (UK)

ACCOUNTS . PARTS . MAIL: SBASIC_f FOR SWTPC SYSTEMS]

Software by

One Day Courses each Month

{Jess connectars)

To Newtronics
The personal computer division of HL Audio Ltd 138
Kingsland Road, London E2 8BY 01-739 1582

Please send e the iterns ticked below: )
{Choose either components or wired and tested units)

INC. VAT
ELF Il KIT COMPLETE WITH FULL WIRING INSTRUCTIONS AND OPERATING
MANUAL 86.35
ELF I KIT WIRED AND TESTED 107.95
ELF Il DELUXE CABINET 24.85
POWER SUPPLY (6.3V) FORELF It 5.40

EXPAND YOUR ELF Il with the following hardware, a comprehensive range that is belng
continually increased through research and development.

GIANT BOARD KIT - inciudes a system monitor/editor that works on all 64K bytes of
possible memory; a cassette |/O routine for recording programs on an ordinary cassette;
two 8 bit parallel I/O ports with handshaking for connecting the ELF Il to a printer and
ASC !l keyboard or any 8 bit parallel interface. The serial RS 232 and 20ma TTY 1/O's

allow connection to printers, terminals or any serial I/Q device 37.50
GIANT BOARD WIRED AND TESTED 59.
4K STATIC RAM BOARD — Add up to 16K on board. ELF Il will accept up to 64K and is
addressable to any page to 64K. Requires ELF fl expansion power supply 75.60
4K STATIC RAM BOARD WIRED AND TESTED 97.15
EXPANSION POWER SUPPLY - required when adding 4K RAM Boards 20.52

ASC Il KEYBOARD — Complete with connector to plug directly into the ELF Il Giant Board
and is powered by the ELF !l Expansion Power Supply. The ASC Il Keyboard follows the
standard typewriter configuration and generates the entire 128 character ASC |l upper/
iower case set with 96 pnntable characters, with onboard reguiator, parity logic selection

and 4 handshake signals 54.63
ASC il KEYBOARD WIRED AND TESTED 76.22
ASC Il DELUX CABINET 16.22
RF MODULATOR to use with TV 3.00
KLUGE PROTOTYPE BOARD - accepts up t0 36 IC’s in 40, 24, 18, 16 pin formats with

space available for an onboard regulator 13.82
86 PIN GOLD PLATED CONNECTORS (One required for each add on Board) 4.32
ELF 1 LIGHT PEN TO WRITE OR DRAW ON TV SCREEN 7.02

AVAILABLE SHORTLY TO EXTEND THE SCOPE OF YOUR ELF Hi:

VIDEO GRAPHICS BOARD

THE SOFTWARE that makes ELF Il an ideal machine with which to learn computer

techniques rapidly

ELF 1l TINY BASIC CASSETTE TAPE — Makes programming even easier. Commands

include: Save, Load, Let, #/Then, Print, Goto, Gosub, Return, End, Rem, Clear, List, Run,

Plot, Peek and Poke. TINY BASIC ALSO INCLUDES: 16 bit i integer arithmetic = X + (}

and 26 variables A-Z and also comes fully documented with an alphanumeric generator

for direct display on your TV 14,5

ELF-BUG Monitor Cassette eliminates the need to single step through a program to fnd

the contents, with the ability to run and edit from any point in the memory

‘SHORT COURSE IN PROGRAMMING® by Tom Pittman. Written specifically for the ELF

|l as a step-by-step course which fully exploits the potential of ELF I

BSHOF(T COURSE IN TINY BASIC’ by Tom Pittman teaches how to program in Tiny
asic’

RCA 1802 Users Manual

AVAILABLE SHORTLY:

TEXT EDITOR ON CASSETTE, ASSEMBLER ON CASSETTE, DISASSEMBLER ON

CASSETTE

| enclose cheque/PO No. for £

4.00
4.00

(Add £2 post and packing for orders over £20} or charge
Barclaycard No.

Access Card No.

Name

Address ...

Signature
Hours of business: Mon-Fri 9.30-5.30, Sat 8.30-1.00
Dealer Enguiries Welcome

Telephone Orders Accepted 01-739 1582

I
|
|
|
I
|
I
I
I
I
I
I
I
I
I
I
I
|
I
|
!
I
!

@ Circle No. 147
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e Introduction to Micros.

¢ Business Applications .

PROTECHNIC

0780- 782746/ 782913

@ Circle No. 148

EQUINOX 300

A powerful multi-user
multi-tasking

multi-language
16-bit microcomputer time-sharing systerr

supporting

* BASIC

1 LIS
PASCAL

* Floppy discs
Hard discs

including a powerful Text Formatter,
Assembly Language Development System
and disc-based Sort utilities.

Priced from under £5,000

Write or phane for further information.

EQUINOX COMPUTER SYSTEMS LTD

"Kleeman House™ 16 Anning Street.

New Inn Yard. LLondon EC2A 3HR.
Tel:01-739 23879 01729 4460.

PRACTICAL COMPUTING July 1979
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The exciting new

TRITON

Personal Gomputer
exclusively from:

1RANSAMN

EXPANSION MOTHERBOARD Kit £50
8K STATIC RAM CARDKIit. . . . £97
8K EPROM BOARD Kit . . . . . £97

Full details available in our brand new 1979 computer products catalogue,
so order your copy right now! Don’t forget VAT is extra at 89%,.
User club £4 per annum.

To: TRANSAM COMPONENTS
LTD., 12 CHAPEL STREET, NW1
Name, Please send me the following
1 A copy of your latest
catalogue | enclose 30p +
SAE 9 X7
2 A copy of the Triton Manual

; | am interested in the Triton

[

I

[

|

!

| | enclose £5 + 70p P & P
; -
I

!

!

!

1

!

'

1]

[]

Address (please print) L

3 A complete kit of parts for
Triton Computer, £286 +
VAT + f4P &P
4 A Printed Circuit Board
£50 + VAT & £1 P & P

BARCLAYCARD, ACCESS,
VISA & MASTER CHARGE

g ARE WELCOME. SEND
YOUR CARD NUMBER WITH
ORDER

TOTAL ENCLOSED £. ... ..
Cheque, Money Order, etc.

o e o o o = e e e B e e G e e G e e we e E e e e e e
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Complete kit of parts
available only £286 ( + vam)
Basic in Rom: a powerful 2k Tiny
basic resident on board, makes
Triton unique, 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
1/0 or memory mapped for animated
graphics.

Cassette Interface: crystal con-
trolled Modern tape [/O with auto
start/stop + “‘named” file search.
UHF TV Interface: On board uhf
modulator, plugs into TV aerial
socket.

Comes Complete with KEY-
BOARD, CASE, POWER SUPPLY,
THRO-HOLE PLATED QUALITY
P.C.B. FULL DOCUMENTATION
POWERFUL 1k MONITOR & 2k
TINY BASIC PLUS ALL COM-
PONENTS INCL. IC SOCKETS.
NOTE TV SET & CASSETTE NOT
INCLUDED.

Expansion: Expand your Triton
simply and easily with our new 8-
slot motherboard complete with
its own P.S.U. takes 8 plug-in
Euro cards. Plug-in 8k RAM card
now available.

TRITON HUMBUG VS.I.

Runs in 4K on main board. Extended Basic includes
peek, poke, read, write, call and edit. New 1'5K monjtor
hassoftware mod for printerand much more. You return
the eproms from Triton and we supply four new ones,
fully programmed and documented. £25 + VAT, for
details send £1 and SAE.

All components can be bought
separately and eleven packs
can be purchased on an easy-
to-buy scheme. See catalogue.

TRANSAM

TRANSAM COMPONENTS LTD.

12 CHAPEL STREET, LONDON, NW1
TEL: 402 8137

Next to Edgware Road Tube Station (Met Line)
Triton Computer is the Trade Mark of
TRANSAM COMPONENTS LTD.

@ Circle No. 150
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CRYSTAL ELECTRONICS
CC ELECTRONI

8K XTAL BASIC
FOR NASCOMII

1..Commands:— CALL CLEAR CLOAD CONT CSAVE READ
..DATA..RESTORE DEF..FN DIM EDIT END FOR..TO..STEP..NEXT
GOSUB..RETURN GOTO (F.THEN INPUT LIST NAS NEW
ON..GOTO ON..GOSUB QUT POKE PRINT REM RUN SPEED
STOP WAIT SPC() TAB()

2. Variables:— Names must start with a letter, but can be up to any
length. First two characters used to distinguish one variable from
another. Strings of up to 255 characters, also Multi-Dim, Arrays
and String Arrays. Numbers range from +/— 1E+/-38, with an
accuracy of six significant figures.

3. Functions:— ABS ASC ATN CHR$ COS EXP INP INT LEFT$ LEN
LOG MID$ PEEK POS RND RIGHT$ SGN SIN SIZE SIZE$ SQR
STR$ TAN VAL.

4. Operators:— Arithmetic: + — */** ("To the Power of")

[ Relational: = < > <> >= <=

Arith-Logical: And Or Not

String: + (Concatenation)

5. Cassette commands:— CSAVE CLOAD for saving and loading
programs. Also CSAVE@ CLOAD@ for saving and loading of
numerical arrays.

6. Special Commands: EDIT — Powerful line editor. CALL — Machine-
code subroutine call. NAS — Return to ‘'NASBUG’ under software
control. QUT, INP & WAIT - for control of I/0 ports.

7. Compatibility:— Tape routine provided for use with T2 Monitor.
Fully compatible with T2, T4 & B-Bug Monitors.

8. Size:— Actually fits in 7K of Ram (1000H-2BFFH),But recommend
>=16K Expansion Ram in your system.

9. Availability:~ On C12 cassette tape, with documentation.

10. Price £35.00 + VAT.

PROGRAMS BEING WRITTEN NOW READY FOR WHEN THIS
ADVERT IS OUT. PLEASE PHONE FOR DETAILS.

NASCOM NATIONAL DISTRIBUTOR TRADE INQ WELCOME.

SW AGENTS

APPLE

COME AND SEE THE APPLE IT'S WORTH IT

APPLE SOFTWARE AVAILABLE
MANY GAMES - FROM £5.00 TO £15.00 NOW
STOCK CONTROL £100.00 + VAT NOW
MAILING LIST £50.00 + VAT NOW

COMPONENT STOCKISTS TO. (VERO STOCKISTS). 74
SERIES, 74 LS SERIES, CMOS, CAPACITORS, RESISTORS,
POTS, BOXES, SEMICONDUCTORS, BOOKS, TOOLS,
TRANSFORMERS, ETC. ETC. + “BEAR BAGS"

BOOKS

6502 MANUAL
280 MICRO HANDBOOK

£7.95 + 35p PP

BEST SELLERS
y £6.95 + 35p pp

+ MANY MORE

BASIC COMP GAMES £5.95 + 35p pp

NASCOM SOFTWARE AVAILABLE
MINIMUM SYSTEM GAMES TAPE £6.00 + VAT NOW
TINY BASIC GAMES TAPE £12.00 + VAT NOW
C12 TAPES & 53 in. DISKS STOCKED

40 MAGDALENE ROAD
SHOP OPEN TORQUAY
0930-1730 DEVON
EXCEPT ENGLAND
WED & SUN. Tel: 0803 22699

= G c0MPUTens

Al

FEATURES INCLUDE:

* 20 COLUMN PRINTER

* 20 CHARACTER
ALPHANUMERIC DISPLAY

* FULL 54 KEY TERMINAL-STYLE
KEYBOARD

*TTY INTERFACE

£245-5

+ VAT

AIM 65 comes to you fully built

and tested with a full alphanumeric
keyboard. 20 character display
and a 20 column printer —

for keeping a permanent

record of all your work. Available

in 1K-and 4K-byte RAM versions,
AIM 65 is designed around the

* TWIN CASSETTE INTERFACE
* RAM — 1K TO 4K OPTIONS
OPTIONAL EXTRAS INCLUDE:
8K‘BASIC’ INTERPRETER ROM

— £70.00
4K ASSEMBLER ROM — £59.50
POWER SUPPLY — £41.83
CASE (Including Power Supply)

— £78.00
EXPANSION MOTHERCARD

— £136.50

6502 CPU, which has 64K address capability

with 13 addressing modes. This is the
microprocessor at the heart of many other,
more costly, systems such as PET and
APPLE.

AIM 85 has a 4K ROM-resident monitor
program for all periphera! control and user
programming functions, Spare sockets are
included for expanding on-board program
memory via user PROM-based programs
and/or Rockwell assembler, text editor and
BASIC interpreter plug-in options.

AIM 65 has a connector for external
access to system bus for memory and

Pelco (Electronics) Ltd

Enterprise House 83/85 Western Road HOVE East Sussex BN3 1]B

Tel: Brighton (0273) 722155

Buy it with your Access or Barclaycard.

=y A

30

1/0 expansion, a separate connector for
interfacing a teletype and two cassette
recorders. There is a user-dedicated
Versatile Interface Adaptor, featuring three
8-bit, bidirectional ports (two parallel, one
serial)and two 16-bit interval timer/event
counters — thus allowing the user to
interface his own system, without extra
interface devices in many cases.

AIM 65 is probably the most effective,
low-cost microcomputer development
system available — an invaluable
educational aid to first time users and an
ideal general purpose micro-computer for
the engineer

AIM 65 is available in the UK only from
PELCO ELECTRONICS LTD at £245.50 +
VAT, complete with User's Manualand
Schematic, R6500 Programming and
Hardware Manuals and a handy pocket
reference card.

@ Circle No. 152
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N v
C COMPUTRADE 2358

The VDU that
fits most micro,

mini and main-
frame systems—
lots of built in
features

Acoustic data N
modem speeds up
to 300 bauds—
works either at the
computer or
terminal end of

a datalink.

Provides an economic
solution for companies
with commercial and
data base requirements
Text editor, basic inter-
preter and commercial
packages available,
many packages full

Top quality IBM compatible
single sided floppies plain
label from leading
manufacturer.

PRACTICAL COMPUTING July 1979

THE CUB 2

An economic >
answer to \ =i

simple VDU

needs,

64 x 16¢ch,

cursor control

The feature packed
INTERTUBE compares
with terminals costing
up to three times as
much. Protected fields,
page editing. self test,
cursor control, graphics,
28 programmable
function keys—just a
few of the many
features.

Probably the
best value
80col, 112
cps printer on
the market

The portable
hard copy
terminal that's
built to last—
thousands of
satisfied users.

A proven range of micro
computer systems backed by a
wide selection of software
packages. Has a choice of floppies
or cartridge discs and built-in
screen.

Write or call for details:

Computrade Ltd
Silverwood House, Oxshott Rd.,

Leatherhead, Surrey.

Tel (03723)79143

or contact your nearest distributor
North 061-477 4960
Midlands 0533-536077

South East 01-658 5906

@ Circle No. 153
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Jeff Orr and Graham Knott

are now trading as:

Dual Drive Floppv Disk
£840 ..
% Diskman operating system

¥ Random & sequential access

%k 100k on each drive (200 k
on double density)

%k ex-stock

Expandamem
Memory
Expansion

16k and 32k also available
All ex-stock

Undirectional interface I-EEE to RS232 £89 + VAT
Bi-directional interfaces, 1 or 2 port,and A/D convertors
also available.

24k - £320 .r | K

COMPUTER
SERVICES

We also supply:

software and manuals. Petsoft, CBM and STACK
software.

Apple Il 16k, 32k or 48k

mini-disk drives, interface cards and software.

ITT 2020 16k, 32k or 48k .
plus all peripherals (20m A

Printers Centronics 779, Perkins Elmer Pussycat
Teletype 43 etc., including interfaces and stationery.

Joysti

Commodore Pet complete range. Peripherals 625 Video Adaptors
for Pet £25 +VAT

Page Printer Interface
loop) £25 +VAT
ex-stock

ck £25 +VAT

PHONE US ON

051-924 11
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- for details of our catalogue or write to
Stack Computer Services, 1 Westward View, Waterloo. Liverpool

Stack Computer Services is the
trading name of Mardonstar
Ltd.

All prices are --VAT at 8% and
include carriage. Please make

l(iheques payable to Mardonstar ‘
td. /

@ Circle No. 154
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Publisher’s
Letter

READERS whose memories stretch for a
year — a long time in microcomputers -
will recall that what is now the Mic-
rocomputer Show was last year the Do-
It-Yourself Computer Show. Then, too,
Practical Computing contained the offi-
cial Show Guide.

That 60-page issue was sold out very
quickly and is now a much-sought-after
collectors’ item. This year’s bumper
Show Edition contains 136 pages but the
price remains at the original 50p.

It is not just Practical Computing
which has grown so dramatically in the
last year but also, as will be particularly
obvious to Show visitors, the whole
microcomputer industry.

You will be faced with a tremendous
choice of very sophisticated hardware.
To some it might seem a bewildering
choice, and it would be worthwhile
studying our guide to buying your first
computer (page 53) before making such
a momentous decision.

Assimilating the latest Practical Com-
| puting Buyers’ Guide (page 125) and
stand-by-stand review (page 63) should
then enable you to focus your attention
on where your time, and eventually your
money, is best spent at the Bloomsbury
Centre from July 5-7.

Enjoy the show, buy wisely, and by all
means visit our stand to browse through
the back numbers or to talk to the people
who make this your magazine.

Our Feedback columns offer readers the opportunity of
bringing their computing experience and problems to the
attention of others, as well as to seek our advice or to make
suggestions, which we are always happy to receive. Make
sure you use Feedback—it is your chance to keep in touch.
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User groups

WE are aware that there are about 30
members of the ACC in our area but
from the regular appearance of your
magazine in newsagents we suspect that
there are many people “going it alone”.

We would find regular exposure in a
“User Groups Page” very helpful. If
space is a problem a diary would be
acceptable.

Our one Tandy owner was pleased to
find the TRS-80 Forum in Practical
Computing and in view of this I am
surprised that you do not exploit the 10K
or so Nascom owners — not me, [ have a
6800 — by having regular programs for
them; likewise, the other popular
systems.

On the subject of software, would it
not be possible to have all machine code
cross-compiled to cover all the common
processors, and also to detail changes of
Basic programs for different machines?

Finally, since several of our members
know nothing of the general electronics
hobby press, it might be helpful if
components suppliers advertised in your
magazine.

N. P. Butcher
Bushey Heath, Watford.

Initial system

1 WOULD be grateful for your advice on an
initial computer system for hobby/
scientific/possible commercial use which
may be expanded into a multi-user
system at a later stage:

Cost, £2,000 including VAT;

Memory initially 32K, expandable to
64K;

Fortran IV, Assembler, Basic, Algol and,
eventually Cobol;

Dual floppies, CP/M operating system,
file-orientated, IBM-compatible, 8in or
256K to run reasonable-size Fortran
programs;

To reduce initial costs, printer and
possibly VDU to be added later; if a
VDU has to be obtained — no UHF TV
output — which ones are best suited to 80-
character screen width?

Graphics capability later, high resolution;
later, input/output paper tape or cassette;
good quality documentation, reliability —
little or no maintenance costs; low power
consumption - not affected by mains
variation;

Where can discounts be obtained?

Summing up, maximum reliability and

expansion, plus performance, for

minimum cost. M. J. Stalker
Farnborough, Hants.

Bank switching

I WAS interested to note Allen Secker’s
letter in your April issue and your
comment concerning the availability of
bank switching boards.

I am a main importer for Imsai in
South-east England and can confirm that
Imsai has now discontinued manufactur-
ing the IMM bank switching board which
permitted megabyte addressing.

As I understand it, there was insuffi-
cient demand on the American market
for such a facility on microcomputers.
There are, however, doubtless dealers in
the U.S. who have stocks of this board;
and if any individual or company requests
it, I will gladly attempt to trace one.

Imsai is concentrating on the VDP and
PCS microcomputers.

Graham Jenkins
Corner Computing Services
Epsom.

@ Apart from that, we hear also that
Imsai recently filed for Chapter 11 bank-
ruptcy protection. This is a provision in
the U.S. legal code which gives a company
a few months to put its affairs into order,
if it can.

On the other hand, we have also heard
from another Imsai distributor, Compu-
ter Mart of Norwich. ‘“In answer to your
comments on bank-switched memory
boards, we handle all products made by
Imsai.

“Bank-switched memories are available
in three sizes: 16K @ £500 + VAT; 32K
@ £867 + VAT; 64K @ £1698 + VAT.
Please check with our office for prices”.

Educational software

I AM a psychologist working in the field of
employment rehabilitation and am seek-
ing information on educational software
packages suitable for commercially-
available micros. My interests range from
computer-assisted education in simple
arithmetical skills to the teaching of basic
computer programming. Any informa-

tion would be most gratefully received.
Peter Spencer
Employment Rehabilitation Centre
Dovedale Avenue
Ingol, Preston.

(continued on page 35)
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7
Pet Expansion

Computhink
Dual drive
minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet’s Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk

£833....:
Expandapet memory
Powered by Pet’s own powersupply and mounted
internally in 5-10 minutes without special tools.

24K........ ioveneany oo TR o £320+ V.AT.
£374 +V.AT.

All units are fully built and tested.

16K  £261...: |

Apple |l was the original with full colour high resolution
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple Il has been well tried and approved by the public
(over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large

s.a.e. for further details.
£820. ..

With 16K user RAM only

(Super Board I

[P
el DR, L0
it
y romd

A (1]

141

“weaer 116

{

—

This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM (on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and /O utilities in
ROM. Direct Video access with 1K dedicated RAM
(besides 4K user RAM) and full graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up

and running. £263-84 +V.AT.

—
Applell &TRS80
Memory Expansion

Save Over £10

TRS 80 and Apple Il memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAM:s.

Kits come with full instructions and new jumper sets
where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you
for £5.

16K upgrade kit £85 +V.AT.
— — — =JJ

OTUS YounR

4 MORGAN STREET  TELEPHONE:01-9813993
LONDON E3 5AB

TELEX:261426 ATN.LOTUS SOUND
@ Circle No. 155
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(continued from page 33)

North Star plea
HAVING had certain problems with
understanding North Star Basic manuals,
it occurs to me that it would be useful to
get in touch with other North Star users
so that there may be a pooling of

experience and ideas.

If any of your readers would be
interested, please could they contact me?
J. L. A. Cary
Venture Capital Report Ltd
2 The Mall
Clifton, Bristol BS8 4DR. |

Unsung

THIS neat Basic game arrived without a
covering letter but it should help while
away the occasional wet evening:

10 REM NPBF11 SEQUENCE GAME.

20 PRINT “TYPE ME FIVE NUMBERS IN A SEQUENCE™

30 PRINT I WILL GUESS THE SIXTH. EXAMPLE 2, 4, 6, 8, 10"
4 DIM X ((10)

50 INPUTA,B,C,D.E

60 F=(0- (X(1) *2)) + (X(2) *5) + (0- (X(3) *2)) + (0- (X(4) "4)) +
(X(5) *4)

51 +X(l) = A

52 X(2) =B

53 X(@3)=C

54 X(4) = D

55 X(8)=E

70 PRINT A; B; C; D; E; “(";F,")"

80 PRINT TAB (23);" MY GUESS™; ™IS IT RIGHT?
TYPE YES OR NO"

90 INPUT AS

100 IF AS = “YES" THEN 1 40

110 PRINT

1206 PRINT

GOODBYE"

130 STOP

140 PRINT

150 PRINT “THAT WAS EASY"

160 PRINT

170 PRINT “DO YOU WANT ANOTHER GO? TYPE YES OR NO™

180 INPUT AS

190 1IF AS = “NO" THEN I }

200 PRINT

210 PRINT “TYPE ME ANOTHER SEQUENCE"

20 GOTO U

65 PRINT

35 PRINT

230 END

“SORRY YOU ARE TOO CLEVER FOR ME

B. H. Field |
Fordingbridge, Hants.

Far and wide

HAVING just received a copy of the
March, 1979 issue, I decided a personal
subscription was essential. I especially
enjoyed reading Tandy Forum. I have a
TRS-80 Level II 16K microcomputer —
believe it or not there are three such units ‘
in Tripoli.

I have a few comments and questions:
® Is it possible to have a series of
articles on assembly language program-
ming for the beginner?

@ Tandy Forum refers to Optronics and

J & J Electronics. For readers outside the

U.K. an address or two would be helpful.

@ Is an index available for Volume 1 of
Practical Computing?

Dr Anthony P. Schmitt

Petroleum Research Centre

Tripoli, Libya.

@ Having readers in Tripoli must be akin
to success, We are considering authors for
a series on assembly language program-
ming which we would start in the
Autumn. We are also computerising our
index and will print a cumulative index
soon. We take the point about addresses;
in future we will give them.
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Bewildered

HAS Commodore boobed? I refer to the
new 16K Pet with large keyboard. Cer-

tainly I like the look of the machine, and
the resident monitor is most useful for
anyone in the machine code environ-
ment, although the manual I had with the
unit didn’t explain how to call Monitor.

I must thank my local supplier, HB
Computers of Kettering, for help in
finding the magical instruction which is
SYS (64785) -~ and also for explaining
that some of the Basic subroutines are
different on the new models.

After finding that several programs
written for the 8K Pets didn’t work on the
16K, however, I looked closer at the
memory map to find that most of the
zero-page locations have been changed.

Perhaps Commodore was aiming for
an improved ROM - but it has proved to
be a disaster for me and, I suspect, other
users. Any machine code programs which
change various pointers in zero-page or
programs which make use of free areas of
zero-page will almost certainly go hay-
wire. Microchess 2, for instance, does not
work.

Another annoying fact is that the
upper- and lower-case configuration has
been changed. On the 8K models, a
POKE 59468,/4 will change graphics into
lower-case and leave the upper-case
characters as they were, but on the new
16K model the same command causes
graphics to become upper-case and the
upper-case to become lower-case. A
program containing lower-case output
really looks odd on this machine.

If you are now suitably confused, join
the club; I'm still bewildered and would
look forward to any comments from
Commodore.

V. A. Withnall

Rushden, Northamptonshire.

For new owners

I HAVE recently started a club for owners
of SC/MP based machines like the Mk 14.
Initially, the club consists of a circulating
newsletter to which ideas and programs
can be added by members.

For anyone who is interested, I would
be glad to add names to the existing
circulation list. The object of the newslet-
ter is to help new owners to get to grips
with their machine and provide a means
of communication between members.

Geoff Philips
8 Poolsford Road
London NW9 6HP.

Suggestions

1 wouLbD like to suggest two additions to
your magazine — a Hardware at Chip
Level section for those who wish to build
or modify their own computers, and a
readers’ advertisements section for those

S 12 1T

wishing to buy or sell computers, chips or
software.

I have a personal interest in both of
these since I have acquired for £10 a 16-
bit minicomputer complete with high-
speed optical paper tape reader but
without keyboard, VDU, printer, or
other human interfaces. There is one
major snag - all the manuals are in
Japanese, so I am thinking of taking out
the CPU and replacing it with a micro (Z-
80) but using the existing power supplies
and memory — 12K x 16 bits = 24K x 8
bits of old-fashioned non-volatile core
memory.

I have a Honeywell 8100 instrumenta-
tion tape deck which needs attention/
rebuilding of the signal processing cir-
cuits. It is a in. wide tape, 103in. NAB
spool capacity, four-speed (1%, 31,15, 30
ips) eight-channel machine with fully
working tape transport (three motors),
but I haven’t the time to do what is
necessary.

If anyone would like to take it for the
giveaway price of £60, including five
tapes, I shall send a donation to Practical
Computing. Two other damaged tape
decks (three motors each) are also
available for £15 the pair.

1 enjoy the magazine and wish you well
in your contribution to smashing the
barriers of ignorance and fear about
micros.

Finally, I would like to contact Jack
Pike (Feedback, May) of Chawston,
Bedfordshire about his Adventure II
game and to inform him that I am
working on a text-packing routine requir-
ing two bytes per written word with
automatic spacing and the facility to
insert standard ASCII codes at any point
in such text, except in mid-word.

John E. Foggitt |
Stony Stratford
Milton Keynes, Bucks

Easy solution

IF SOME of your readers are, like myself,
fellow Nascom users but are tired of
waiting for Nascom to produce a decent-
size Basic interpreter, as opposed to its
Tiny Basic, they might be interested in an
8K Basic which I have found, available
on tape, from my local computer shop -
Crystal Electronics of Torquay.

Although not an ideal solution, it eats
into RAM - the facilities of an 8K
Basic, including extensive string handling
and floating point maths, transforms
Nascom to bring it on a par with Pet and/
or Tandy TRS-80.

M. Dwyer
Malborough, Kingsbridge, Devon

35



INTEL is about to announce the
8088, the world’s fastest eight-
bit microprocessor. ‘Fast’
refers simply to the amount of
work it can accomplish.

The point about the 8088 is
that it combines some of the
virtues of the Intel 16-bit chip
set, the 8086, with many of the
more desirable attributes of
eight-bit Intel micros.

The 8086 has a 16-bit inter-
nal architecture — much faster
internal operation than an
eight-bit processor, full
software compatibility with
the 8086, and a clever instruc-
tion set which allows programs
to be used with other eight-bit
machines.

The 8088 can process eight-
or 16-bit data in single, string,

or block form; and 20-bit
addressing means it can access
directly up to one megabyte of
memory. There are 24 addres-
sing modes, which will ease
the programmer’s task and
facilitate development of more
efficient program code.

The 8088 contains many
hardware arithmetic instruc-
tions but in addition to its
number-crunching
capabilities, there are many
string operations specifically
intended for alphanumerics -
block moves, string compari-
sons, data scans, data transla-
tions. Internally, the 8088
looks well set-up for word
processing and business equip-
ment applications.

A 16-bit data bus has, in

THE Frost & Sullivan opus The
Over-the-Counter Computer
Market predicts an eight-fold
growth in the business done by
retail outlets, from $250 mil-
lion in 1977 to $2 billion in
198sS.

The researchers reckon that
the so-called hobby shop will
become the normal mode of
distribution to end-users, al-
though the hobbyist compo-
nent among the customer base
is about at its peak.

More growth is due from
small business, the educational
end, and other establishments;
the big boom is forecast in the
consumer sector.

This is how F&S sees the
revenue split in percentage
terms for the immediate
future:

1978 1981 1985

Establishments 66 48 55
Hobbyists 2 10 S
Consumer 12 42 40

Add-on purchases run from
1.5 times to twice the initial
investment so there’s an op-
portunity for peripheral
makers. “Software is the cru-
cial variable” in buying deci-
sions, so there may be scope
there, too.

F&S reckons that the aver-
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Over-the-counter
market survey

age annual turnover of compu-
ter stores is about $255,000
now. Strategic Business Ser-
vices agrees, more or less, with
a 1977 figure at- $220,000.
SBS isn’t afraid to list the
restricting factors, like capital
limitations, geographic satura-
tion, and the technological
developments in distributed
computing. It still estimates a
40 percent annual growth rate,
to reach total revenues of $945
million by 1983. That’s a little
more pessimistic than Frost &
Sullivan. ]

Prepare for arrival of world’s
fastest eight-bit micro

theory, twice the bandwith of
an eight-bit bus; but, like the
8086, the 8088 has an ‘instruc-
tion look-ahead’ feature, an
instruction queue which in-
creases the efficient utilisation
of the data bus. Throughout
comparisons then become
applications-dependent but
Intel says that, typically, the
eight-bit 8088 will manage 70
percent of the throughput of
the 16-bit 8086.

Intel retained an eight-bit
bus structure to maintain com-
patibility with existing
hardware; an eight-bit board
can be re-designed and up-
graded without changing back-
planes, connectors, memory
structure, or peripheral con-
trollers. A bus eight bits wide
also offers savings in drivers,
transceivers and board space.
You can use the many
multiple-function devices al-
ready available for the eight-
bit family.

Despite the intellectual en-
thusiasm for 16-bit micros,
there are many applications
for which they are unnecessar-
ily powerful — personal com-
puting is probably one. On the
other hand, it would be pleas-
ant to have 16-bit throughput
if you did not have to pay 16-
bit prices and wait for the
development of 16-bit support
chips.

We expect to see the Intel
8088 appearing in many new
products. ]

Infectious
enthusiasm

ENTHUSIASM generated for the
6502 from the 6502 Program
Exchange is infectious, par-

‘ticularly if you possess a Sym,

Kim, Pet, Apple ITT 2020,
Jolt, or Ohio Scientific micro-
computer.

The Program Exchange lives
up to its name. The latest
newsletter dwells at length on
XPLO, a compiler language
which outperformed the Ohio
Scientific Basic dramatically in
a 1977 Kilobaud test.

We like the look of XPLO
because it has many of the
virtues of Pascal - intermedi-
ate code, simple to understand
the principles, highly struc-
tured format - without the
disadvantages. It is easy to
understand the code in XPLO

unlimited procedure names
help, too - and in general it
looks a friendly language.

Does anyone use it? If not,
$50 buys a cassette and
manual.

Other offerings from the
Exchange include a kind of
super-Focal called FCL-65 - a
step up from Basic or Fortran.
There is Tiny Basic, of course,
for a bargain $10, and a good-
looking Experimenters Manual
for $15. There are several
games and systems programs
at bargain prices, including the
classic Wumpus in machine
language for Kim or Sym.

The 6502 Program Ex-
change is at 2920 Moara,
Reno, NV89509, U.S. Contact
the company before sending
money. |

N ewSletter for _Sorcerer

SUBSCRIPTION orders are being
sought for what we understand
to be the only independent
user newsletter dedicated to
the Exidy Sorcerer. The first
issue will be available shortly.
Its name is Source and its
contents are promised to be
items of general interest to
Sorcerer owners, program list-
ings, how-to-do-it articles,
hardware and software re-
views, and letters from
readers.

The publisher is a Michigan
firm which already produces
The Paper for owners of the
Commodore Pet, Rainbow
(for Apple II owners) and The

Viper (dedicated to the RCA
Cosmac VIP).

*“Our intention is to provide
useful information at all levels
of expertise,” Aresco de-
clares. ‘“Many publications
offer information incompre-
hensible to beginners and to
intermediate level computer-
ists.

‘*Aresco policy is that
people have to start from the
beginning and there’s no place
for them to obtain beginner-
level information. Then the
intermediate people are stuck,
because the “hacker” informa-
tion is too technical to be
comprehended without an ex-

tensive knowledge of elec-
tronics machine language.

Orders for the Source should
be sent to Aresco, PO Box
1142, Columbia MD 21044.
Master Charge (Access) and
Visa (Barclaycard) are ac-
cepted. Overseas subscriptions
are $25 including airmail post-
age if desired.

Following our review of the
Exidy Sorcerer in May, we
hear that S Gimblett of HMS
Neptune, Faslane,
Helensburgh, Dumbarton-
shire G84 8HL is trying to start
a U.K. user’s group. Contact
him if you want to partici-
pate. =
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BRISTOL seems rapidly to be
becoming the Tottenham
Court Road of the U.K. Image
Data has opened a headquar:
ters and manufacturing facility
there.

The British-owned company
will be manufacturing its
Image Data Eight microcom-
puter and the facility is ex-
pected to create more than 100
jobs for electronic assemblers,
all to be recruited locally.

The microcomputer was de-
signed and produced originally
as a development system for
Image Data but it found
market appeal, so the com-
pany decided to produce it in
quantity and is increasing pro-
duction from 20 to 100 systems
a month.

It is built around a series of
printed circuit boards and pro-
vides Motorola 6800 and Intel
8085 processors compatible

 with other PCBs in the bus
system.

There are two systems ac-
commodating six and 12
boards which offer 4K and 8K
RAM, 1K increments of
ROM, CRT, keyboard, Tele-
type /O, cassette interfaces
and line printer output. Max-
imum storage is 40K RAM
and 24K ROM. A floppy disc
board will follow.

The Image Data Eight
houses the processor in a cage

design which the company be-
lieves will appeal to the educa-
tion market, where it can be
sold as a construction kit. The
end-user, OEM and *‘the high
end of the hobbyist market”
will provide the rest of the
customer base.

Software includes 8K Basic,
Editor and Assembler pro-
grams, resident monitor for all
peripherals, and diagnostic
support for cassettes. After-
sales support is available with

Motorola tests

FIRST successful tests on parts
of the Motorola 64K RAM
have been carried out at ICL.
‘“The Motorola samples
worked perfectly”, said Bill
Talbot, ICL technical director,
who was described by a
Motorola spokesman as “a
hard man to please”.

It looks as though Motorola
will be first in the great 64K
RAM race but industry pun-
dits believe the device is not as
far advanced as ‘Motorola
might suggest.

ICL admits that it will take
some months before all checks
have been carried out and it is
totally satisfied with the
product.

The Japanese firm, Hitachi,
is likely to second-source
M68000 microprocessor pro-

THERE ARE many very clever
and very enthusiastic micro-
orientated people in the
Netherlands. Some of them
are part of Lucidata and they
have developed a Pascal for
the SWTP 6800.

By popular request, we are
preparing an item on the pros
and cons of Pascal as a high-
level language; it does particu-
larly well as an alternative to
Basic, its advocates say.

For this one you need the
SWTP system — or an equiva-
lent M6800-based microcom-
puter - running the TSC
FLEX 1.0 operating with a
mini-floppy disc and 16KB
(more memory means faster
execution).

Pascal -deve—aloped
for SWTP 6800

The run-time system inter-
faces with FLEX. It includes a
paging facility which is in-
voked automatically if there is
insufficient real memory for a
large program.

In a 32KB system with dual
floppy discs, Pascal programs
can be compiled at more than
80 lines per minute according
to Lucidata. With only 16K
bytes, compilation is at 35
lines per minute under the
paging mode. Programs are
claimed to execute ‘“‘tens of
times faster” than with con-
ventional interpreters.

Further details from Lucida-
ta, Oosteinde 223, Vourburg
2271 EG (ZH), Nether-
lands. ]
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All ship-shape and Bristol
fashion for Image Data

a 24-hour turnround of re-
placement boards.

Cost range is from £500 to
£2,500, depending on
peripherals and model size.
Only a few PCBs are needed
for a minimum system, and
expansion does not enforce
scrapping earlier investments.

The Image Data Eight is
available only from Image
Data at 1-4, Portland Square,
Bristol, BS2 8RR. Tel 0272
40248/9. =

ducts. Hitachi will manufac-
ture the range of products
which the new processor will
create. ’

The processor is of an ad-
vanced 16-bit design for high-
level language implementation
with 32-bit internal processing
capability.

The second Motorola semi-
nar, Microcomputer Forum -
last year called Micro Forum
until the Business Equipment
Trade Association claimed
copyright on the name, hence
the change - took place last
month at the Institution of
Electrical Engineers, Savoy
Place, London, and the focus
of attention was the 6800
Processor.

Five top Motorola men dis-
cussed all the latest micro-
processors and memories, ap-
plications of the single chip
6801 microcomputer and the
high-level 6809. ]

Price list

RAPID RECALL has published a
comprehensive price list which
provides details of microcom-
puter, memory, analogue and
data acquisition equipment
from Digital Equipment Cor-
poration, Intel, Intersil, Opto
22 and ITT.

The list is organised by
product group rather than by
manufacturer, which makes it
easy for you to identify the
system or component you
might be seeking.

The price list is available at
£1 from Rapid Recall, 6 Soho
Mills, Wooburn Green,
Bucks. If you buy something

from Rapid Recall it is free. B

L S T |1 v

Comart was
neglected

OUR review of the North Star |
Horizon homed-in on one of
the major U.K. dealers but
neglected the other. Comart in
Huntingdon has the Horizon;
it also sells the Processor
Technology Sol - reviewed in
this issue — and the Cromemco
range (the Z-2D was reviewed
in February). [ ]

Comart offers nationwide
maintenance cover by virtue of
its contract with the specialist
service organisation CFM. It
also has nine distributors. B

Converting
I/O devices

PROLIFERATION of electric ty-
pewriters has for some time
encouraged people to convert
them for use as I/O devices on
personal computers.

Now a U.S. company,
Rochester Data, has a device,
I/O Pak, which fits over a
typewriter keyboard - you
affix two mountings to hold it
in place. The I/O Pak com-
prises a bank of solenoids
mounted in an array which fits
directly over the keyboard of
the typewriter. Energising a
specific solenoid causes a
specific typewriter key to be
depressed, thus printing 3
character.

Electrical actuation of the
solenoid is done by self-
contained drive electronics
which operate in response to

:

the selection of a pair of one-
out-of-eight control lines.

The unit is claimed to oper-
ate virtually any electric type-
writer with powered function
keys with no mechanical mod-
ifications to the typewriter. All
adjustments are self-contained
in the I/O Pak, for which is
claimed easy initial installa-
tion, ‘‘instant detachability
and replacement”, ‘‘modest
power consumption and “high
reliability”’. .

The interface appears to be
a six-bit parallel one, and
naturally you, or your compu-
ter, have to provide some
external timing.

The I/O Pak cost $395 from
Rochester Data, 3100 Monroe

Avenue, Rochester, NY
14618. an
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AIM-65only cheap !
built-in pris

WITH the introduction of higher-density
memory components, a new group of
single-board computers is emerging.
They do not exactly constitute the
method of operation, and designs are not
so different from previous boards to
justify this label.

The AIM-65, produced by Rockwell
and available here from Pelco Elec-
tronics, is one of this group. Strangely
enough, the newer systems, which in-
clude the Ohio Superboard II and the
Synertek Sym 1, all use the 6502 micro-
processor, as utilised in the Pet and
| Apple II. '

Again, like the Ohio Superboard (re-
viewed in Practical Computing, June,
1979) the reputation of the AIM-65
precedes it to some extent. It has been
hailed as ‘the best-engineered cheap
6502-based system”’.

Facilities

The AIM-65 is a single-board computer
offering as the input device a 54-key
alphanumeric keyboard in the standard
| QWERTY typewriter layout. Also on the
lboard is a 20-character alphanumeric
| LED strip display and a column thermal
| printer.

The processor is the Rockwell 6502
running with a clock speed of IMHz and
an 8K monitor in ROM, plus 1KB of user
RAM; the user memory is expandable
on-board to 4K. An audio cassette
interface programmable for two tape
1 recording formats is also provided.

Setting-up

The AIM-65 is a fully-assembled unit.

- It requires only the connection of the

keyboard to the computer board via a

ribbon cable and i.c. ‘headers’ — they did

not seem to be very robust and required
careful handling.

For power, the AIM-65 requires a
single 5V supply at two amps to work; but
to have -printer operation, a separate 24V
supply at 2.5 amps is required, which is
not very convenient.

In use

With the 5V supply attached, at switch-
on the AIM-65 does a ‘power-on re-set’.
The display ‘ROCKWELL AIM-65’ ap-
pears momentarily on the LEDs, fol-
lowed by ‘PRINTER DOWN’. At that
stage it is ready to accept commands via
the keyboard or a Teletype — this is
switch-selectable on the computer board.

The 54-key keyboard has a very good
feel and because it is separate from the
main board it can, in theory, be
positioned for fast and comfortable
typing. Because the connecting ribbon
cable is very short, however, this is not so
easy.

The 20-character alphanumeric display
is clear in normal room lighting and the
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characters are easy to read, even if a few
of them are a little contorted. The display
uses 16-segment LEDs and for this
reason is upper-case only.

Firmware

Two 4K-byte ROMs of the 2332 type
contain the monitor and utility firmware.
This monitor is very impressive. It does
the usual display/change memory or
registers, start execution and tape dump/
load.

What makes the AIM-65 outstanding
is its powerful debugging package. It
allows the user to set up to four software
breakpoints and under single-step opera-
tion — switch-selectable on the board - it
can do an instruction trace and a register
contents trace, with automatic disassem-

by Vincent Tseng

bly on the machine code into assembly
instruction mnemonics, as the user prog-
ram is stepped through.

There is also a program counter history
command which lists the last four ad-
dresses executed. As it does this in the
single-step mode and as both the instruc-
tion trace command Z and register trace
V print the program counter address, it
seems a little superfluous. '

Entry of a program can be in
mnemonics as there is a direct assembler.
It makes life easier than entering machine
hex code, although this is also available if
you feel masochistic. Because it is a direct
assembler, labels cannot be used; ad-
dresses, therefore, are absolute.

Text editor

To examine a program there is a
disassembler, so that instructions can be
displayed in the assembler mnemonics.
As if all that was not enough, there is also
a text editor with a reasonable set of
commands. It allows the creation of text
and message files, or it can cater for the
preparation of assembler programs to use
with the optional extra ROM assembler.
The commands are limited but are
certainly enough for use; there is a
powerful ‘find string’ function, although
operation will start only from the current
line.

All this can make program preparation
hard work - even though the commands
worked at a fairly high level - if we were
limited to the 20-character LED display.
If you want to examine a program and

\

have it disassembled for 10 instructions,
the AIM-6S will do it, but the first nine of
them will be flashed on to the display

| very quickly and only the tenth will be

left in view.

To examine 10 instructions in a more
leisurely manner you have to use the K
command to disassemble and enter the
hex address of the instruction; when the
monitor returns with the prompt (a
slash), you enter 01 for one instruction
and repeat all this nine times.

So the AIM-65 really scores when the
printer is operational, which means you
hear that 24V power supply.

Printer

The 20-column thermal matrix printer
uses a roll of 2 in. (50cm) wide paper. The
print quality is good, and it can output at
approximately 90 lines per minute.

Power consumption we metered was
0.05 amps when idle, peaking to approxi-
mately 0.25 amps during a print cycle.
The meter may well have been slow in
response but there’s certainly a discre-
pancy between this and the Rockwell-
specified power rating of 0.5A when idle
and 2.5 amps. )

Another point worth noting was that
the 24V power supply used with the
printer was limited by current on our
system to 1A and at no time did it look
distressed, even during along print cycle.
So the quoted power rating required for
the printer may be something of an
over-kill in the specifications, or perhaps
Rockwell put the decimal point in the
wrong place. Certainly a 24V 0.25 amp
power supply is much more convenient
than a 24V 25amp supply.

Paper loading

Paper loading is easy once you know
how, but try to find out how in the users’
guide and the roll seems to last and last.

One tends to forget how very useful it
is to be able to refer back to what has
been done — a printer allows you to do
this. Messages and reminders can also be
printed by involving the text editor -
using a small buffer area if memory space
is tight — editing and printing line by line.

The character set available to the
printer is small and there is a
wraparound. Our demonstration prog-
ram of the printer output and character
set also illustrates the use of the printer

| for printer comments and messages.
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Cassette interface

The audio cassette tape interface
boasts two recording formats, one at a
standard 1,200 baud and the other a Kim-
1 compatible version. The tape recorder
has to be connected via the board’s
‘application’ edge connector J1 but sadly
no edge connector socket was supplied on
our kit, and it is not good practice to
solder directly on to the board’s edge
connector gold-plated fingers. Your re-
viewer, fortunately, was able to comman-
deer an edge-connector socket from a
Kim-1 and connected the AIM-65 to a
cassette recorder.

The AIM-65 does not record and play
back well with cassette recorders with
automatic recording level controls. This
restriction probably covers almost all the
current cheap cassette units; it applied to
ours, and we confirmed this with other
users. Apparently, the AIM-65 needs a
manual recording level to overcome the
slow time response of the ‘automatic level
control’ recorder.

Inconsistent

The setting-up procedure and ‘Sync’
program in Section 9 of the Users’
Manual was tried. This could be set up —
adjusting VR1 - so that almost the full
range of the playback volume control was
accepted by the ‘Sync’ program.

When data was recorded it was very
inconsistent on loading and playback.
Data recording was tried with both
formats and various impedence-matching
resistors were used, but all to no avail.

This was particularly disappointing
because the AIM-65 has some file-
handling capability we wanted to exer-
cise. A user’s file name can be given — up
to five characters — and on playback the
AIM-65 will search for the file name. At
1,200 baud, recording and playback for
256 bytes was fairly fast.

Two recorders

Remote start/stop controls are also
available, so that two recorders can be
used — one set to record, one for
playback. This is suggested for use with
the optional extra assembler in ROM. It
is a pity it does not work well with cheap
recorders.

The edge connector, incidentally, is the
same as for the Kim-1 - a double-sided
44-pin connector with 4mm pitch.

There appears at first sight to be a
fairly weighty documentation pack with
the AIM-65, but the most useful and
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relevant ones are the AIM-65 Users’
Guide of almost 500 pages, the 6500

| programmers’ reference card and the

AIM-65 Monitor Listings.

The two other substantial books are
reference manuals for the 6502 and not
specifically for the AIM-65.

The Users’ Guide has all the informa-
tion, but it is not very well laid-out. For
example, to try to find how to load
printer paper from the index, you might
reach page 1-14 by yourself; on it there
are instructions on how to load the paper,
but no diagram showing where the
relevant parts are located. That is on
pages 11-15 in the chapter covering
troubleshooting, warranty and servicing.

Similarily for the cassette, Section 2.9
states: ‘“We assume that the cassette
recorder has been attached previously in
position 1 according to the instruction in
section 9.

There are, however, a few examples,
but not enough programming examples,
and a listing of a useful sub-monitor with
many extra facilities, but it uses some 457
bytes; and as the available user’s RAM
area on a 1K model is only 512 bytes,
memory expansion is needed for this to
be useful.

Compensation

Overall, the documentation at least has
all the relevant information but it is not
easy to follow for a first-time user and is a
headache for pure reference usage.

It’s a pity we were not able to test the
AIM-65 with the Basic-in-ROM option
because this would have taken the prog-
ramming to a quicker, higher level.

Ideally, we would prefer to have a TV
interface as well, but the printer compen-
sates to some extent for this.

It has been claimed that the AIM-65 is
hardware-compatible with the Kim-1 -
and therefore the Synertek Sym-1, too.
This could mean that a TV interface
available for the Kim-1 could be used
with the AIM-65 but it is expensive and
the software interfacing would be
tedious.

The Kim-1 tape format is not that
useful, either, because many of the better
Kim programs use subroutines in the
Kim-1 ROM monitor which is obviously
different from the AIM.

Conclusions

@®This is the only cheap microcomputer
with its own built-in printer. It is a
worthwhile microcomputer offering the
right types of facilities. As it stands it
could do with more RAM (expandable on
board); then it becomes a reasonably
useful tool to learn assembler program-
ming for the 6502.

@®With the Basic, which was not tested, it
is certainly worth consideration for home
use. The cassette interface could be
improved to work with cheap recorders
and the manuals could be made more
readable, but the AIM-65 is a very
pleasant system. n
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GEMSOQET

Programs for the PET, supplied on high quality cassettes.
We are pleased to announce our new catalogue, containing
over 50 programs, all of them available for the PET, and some
for the Exidy Sorcerer and Apple 2. Send SAE for full catalogue.
Programs are despatched immediately, and all prices include
postage, packing and VAT (except where stated).

TEXAS TM990/189M
for only £249 + VAT

GAMES

ZAP THE KLINGONS (S) Fast moving space game with excellent

graphics £6-00

DROPOUT (S) Get the ball through the maze without hitting the sides, i
good graphics. £6-00 L N
DOMINOES (S) Our version of the game, unfortunately it has an %
uncanny knack of winning. See if you can beatit. £6-00 o
CROSSWORDS 1-3 A real crossword puzzle on your computer.

Excellent graphics, and three programs on one cassette. £6-00

OIL RUN (S) Fire torpedo’s at the enemy tankers, dodge the mines. £4-50

ARROW (S) An intriguing and fast moving game with excellent graphics

and sound effects. £5-00

INEBRIATED BLACKJACK A very different game of blackjack, one

which will keep you amused for along time. Super graphics. £6-00

RICOCHET (S) Aim the ball around the screen, and watch it ricochet,

a real arcade game with good graphics and sound. £5-00

X-Wing ATTACK (S) Dogfights in space, with all the drama and sound

of S* rwe*e.

STAR TREK Our version of this famous game good graphics.

PETALS AROUND THE ROSE A real mystery game with a hidden
formula. Amaze your friends with your intelligence {(once you learn the
secret). f£4-5
SCRAMBLE Write your own funny stories with the computer. £4-50
BATTLESHIPS Destroy your opponents.and out manoeuvre him. £4-00
NICKY NACKY NOO Every library has a number of guessing games,

The new single board computer from Texas Instru-
ments. Designed as a learning aid for hands-on
experience plus instruction in microcomputer funda-
mentals.

Available from WATFORD ELECTRONICS for only

thisis ours. £3-50 ] F .
OSC LANDER Land your lunar lander on the moon surface, excellent £249 + VAT. Comes complete with a comprehensive
graphics. £6-00

users’ guide; ideal for colleges and universities as a

Other games in preparation include Horse Race, Explore, A A q
primary course book for a 16-bit microcomputer

Bagels X 2, Nim ete.
MUSIKAL & JIGSAWS (S) Musikal.is a continuously moving kaleide -

class.
scope, with rythmic atonal music. Jigsaw reassembles letters on the .
sl L £ £4-50 For full details contact:
CALENDAR & DATE CALCULATOR Displays 1979 calendar (can be
updated to 1980), and finds any date. £3-50
JOTTO A five letter usable word guessing game. £3-00 WATFORD ELECTRONICS
CRYPTO Helps to break down coded messages. £3-00 33/35 Cardiff Road, Watford, Herts, England.

KEYBOARD RECORD (S) Turns your pet into a musical instrument.
Stores up to 255 notes, and will-play them back at will, from the mem-
ory. (S)

TEACH YOURSELF MORSE (S) The computer generates morse letters
and you have to match them, Will also generate morse from typed in
messages. £4-50
COMPUTER ART We have a small, but growing section of pictures
printed on our Teletype 43. Programs are available for: Nude Lady,
Miss Santa, Love, Poster and Calendar. Prices from £2°50 to £4-00. Send
for catalogue.

Educational & Scientific Programs

METRIC TABLES Converts Temperature, Weight Area, Volume, to and
from metric.

CURFIT Fits 6 different types of curves to your data.

TRIANGLE Solves triangles.

DISTANCE CALCULATOR Calculates distances between two points
from latitutde and longitude.

FACTOR FINDER Breaks down integers into prime factors. £3-00
MARKS Grades students exam results, stores data on tape for update and
future reference

Allthe above s & e programs are £4 unless stated.

BUSINESS PROGRAMS

We specialise in writing business programs for the Pet com-
plete with twin floppy disks and large memories. Please
contact us for complete hardware and software packages
based on the Pet. Programs available and in preparation
include Accountancy, Stock control, VAT, Mail lists etc. The
programs below, will allrun on an 8K Pet.

MORTGAGE Calculates monthly repayments etc. £4-00
PORTFOLIO Keeps a file of stocks and shares on tape, calculates buying,
selling, evaluation eic. £6-00
GENPACKS 1-4 A package of four programs on individual cassettes,
with full documentation, designed for the small businessman. Together
they calculate the VAT, and store results on files, a customer Jist, cash-
flow, debtor/creditor list, and other statistical information. £55 for 4
programs, or £15 each.

PROGRAMMING AIDS

LINE RENUMBER A new basic/hex subroutine for re-numberirig a
programinincrements of 10. £6-00
HEXCONV Converts dec to hex and vice versa. Examines single bytes in
Hex, decimal, ASCIl, and binary. Conversion chart supplied with pro-

Mail Order, Callers welcome. Tel: Watford 40588/9.
@ Circle No. 157

PAXTON
COMPUTERS
LTD

Computer Systems Specialists
EQUINOX 300
NORTH STAR HORIZON

® Computer Systems Design

® Computer Systems Software

gram. £10-00
TRACE Shows program working line by line in slow motion. The lines
are displayed on the screen in reverse field. £8-00 PAXTO N CO M PUTE RS LTD

GSI SOUND BOX The suffix (S) after a program name denotes that
the program has sound effects built into it, and these can be utilised to
the full with the GS1 Sound Box. This well designed speaker/amplifier
plugs into the user port. It is battery operated (not supplied) and costs
£15-50 direct from us (post 50p), oryour nearest Gemsoft dealer,
TRADE ENQUIRIES WELCOME.

COMPLETE BUSINESS SYSTEMS AND PACKAGES DESIGN-
ED TO ORDER. SOFTWARE AND HARDWARE SALES.
DUPLICATION OF COMPUTER PROGRAMS IN LARGE
QUANTITIES. MICRO SOFTWARE CONSULTANCY SERVICE.
See us at our stand at the 1979 Micro-Computer Exhibition at The
Bloomsbury Centre Hotel, July 5-7.

GEMSOFT:- “Alverstone Lodge’’, Wych Hill Lane, Woking,
Surrey (04862) 60268

SEEEEEREREESESESESNSESERNEEEESNEEEREEEEE®

@ Circle No. 156 @ Circle No. 158
PRACTICAL COMPUTING July 1979

26 High Street, Great Paxton,
Cambridgeshire

Tel. Huntingdon (0480) 213785.

BEDS - CAMBS - HERTS
NORTHANTS
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Sol Termina! Co

THE SOL-20 terminal computer is manu-
factured by Processor Technology Corpo-
ration of California and has been around
for some three years. In the U.K. it is
available from Comart, whose nine dis-
tributors include The Byte Shop, which
loaned us the review system.

The system is built around an Intel
8080 microprocessor, with up to 64K
bytes of user RAM, 1KB of system
scratchpad RAM, another 1IKB RAM for
the display, and 2K bytes of ROM used
for what Processor Technology calls a
‘personality module’, or monitor.

Personality module

The: personality module supplied with
our SOL was the SOLUS operating
system. It allows the use of a bootstrap
disc loader and can run SOL as a stand-
alone system. Also available are a
cassette-based version and a third alter-
native for user-programmed ROM appli-
cations.

The SOL resembles an enlarged key-
board unit, minus the display but pro-
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mbuter
puter

Robust SOL-20 becomes
competitive for the

small business user

vided with wooden side panels — they
look not unlike teak. The keyboard is a
standard QWERTY layout with a sepa-
rate numeric pad. Built into the side
panels are two carrying handles but the

by Jim Wood

unit is still fairly bulky; it is large enough
for a display monitor to stand on and it
contains a large power supply and a fan.

Interfaces are provided for video
output, dual audio cassettes, an eight-bit
parallel 1/0 port, and an RS-232 serial
interface. Both parallel and serial ports
are 25-pin D-type sockets, the parallel
one male and the serial female. All are
located at the rear of the unit, easily
accessible and marked clearly.

The back of the cabinet also contains a
commendably large on/off switch, the
small but clearly adequate fan, a power
plug socket — it certainly helped being
able to unplug the lead at both ends when

moving the SOL - and a socket for the
video monitor.

Keyboard

Despite the general air of substance
and size of the SOL, the keyboard is a
little cramped in its layout. The space bar
is not separated but has cursor control
keys on either side. The RETURN key is
about half the normal size one would
expect; it, too, is unfortunately sur-|
rounded by keys. It does not protrudel
enough and it is placed next to the @ key.
In the SOLBasic this key has the effect of
scratching the line being entered. Hitting
it accidentally instead of RETURN hap-
pens far too often.

To balance those criticisms there are
many good points about the keyboard.
For instance, three colours are used to
distinguish between the normal al-
phanumeric keys, the controls, and spe-
cial keys. The keys to switch on-line/
local, upper/lower-case and shift lock
each have a small red light which shows
when the key is depressed and locked.

(continued on next page)
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(continued from previous page)

This is particularly helpful; so is the
provision of a separate upper/lower-case
key instead of having to use the more
common shift operation.

Easy access

Including upper- and lower-case, the
keyboard offers 85 standard characters.
By the use of the control key, a further 36
Pet-style graphics characters are avail-
able.

The cover of the SOL is easy to
remove. You slacken two butterfly nuts
at the rear and lift the two dove-tailed
sections clear. The S-100 bus and the
plug-in printed circuit boards are simple
to reach; the 22 internal control switches
are within the reach of a not over-long
fingernail. These switches determine the
mode of operation, allowing changes to
baud rate, display of control characters,
solid or blinking cursor, and normal or
inverse video.

Display

The monitor provided by Byte Shop
with our SOL was a Sanyo Super 12
portable monochrome TV. It proved to
be a rather cheap attachment to a system
which otherwise qualifies as more expen-
sive than most. The connectors bene-
fitted frequently from judicious wiggling
to find the best quality of display.

The characters are reasonably large,
the level of contrast defining the clarity,
but they tended to run into each other.

The cursor may be selected as solid or
blinking; and the inverse video certainly
worked, though with the right-hand side
of the characters tending to drift back to
normal video.

Fourteen lines of 62 characters are
allowed on the monitor. Lower-case
chaiacters have true descenders and
there is a rub-out key to remove charac-
ters from the screen. A cover is also
supplied to keep dust from the screen.

Manuals

The documentation supplied with the
system was extensive and of high quality.
The most important item was the Systems
Manual. It contains easy-to-follow and
well-structured sections covering almost
everything the SOL user would require to
know about the computer.

There is information on construction,
hardware set-up, peripheral connections,

wiring diagrams, hardware and softwarg,

definitions and explanations — even an
introductory letter to the (American)
SOL users’ society. The style is easy to
follow and in general the contents are
concise and to the point.

The manual we were given for the
Basic was the Users’ Guide to North Star
Basic - SOLBasic is almost exactly the
same as North Star Basic. It is sold
separately and we are reviewing it sepa-
rately. SOL is not the only computer
which can attach North Star discs but the
initial impression is that this is a well-
written guide to a disc-based Basic.

. —
Prices
These prices were quoted by the Byte
Shop, which supplied the test system.
All prices are exclusive of VAT,

Hardware
SOL with 16KB £1,785
SOL with 32KB £2,060
SOL with 64KB £2,610
12in. display monitor inciuded in basic
price ’

| North Star mini-floppy drive £635
{80 or 160KB)
Dual drives £1,080
Hyterm 1610 printer £2,220
Hyterm 1620 keyboard/printer  £2,400
Centronics printers £950 upwards

Software
SOL disc Basic
Included in the basic price

CP/M disc Basic £150
Disc 1
Word Processor (Electronic Pencil} £135
APL Not quotad .
Cassette

Extended cassette Basic - £35
Basic 5 £20
Focal £25

ALS-8 {Assembly language) Not quoted

More systems

A number of cassettes and manuals for
FOCAL, Extended Cassette Basic and
Basic 5 were provided. We could not
attach a cassette recorder — we didn’t
have the proper leads — but we intend to
review them at a later date. A cassette-
based assembly language, ALS-8, is also
available.

Two further disc-based systems are
available - CP/M disc BASIC and a
version of APL; we had neither for
review but any readers with opinions on
them are invited to send us a critique.

A single North Star mini-floppy disc
drive and a Diablo printer were also
supplied with our system. That occasions
further criticisms. The on/off switch on
the disc drive is not labelled and caused
some confusion when switching-on; and
we were unable to deduce how to send
something to a printer from a SOLBasic
program — the Users’ Guide makes no
mention of external printing.

Plus points

Points we liked about the Basic, a 16K

version, were:

@® string arrays with substrings.

® support for both sequential and random
files.

® multiple statement lines.

® string length restricted only by the,
available memory size.

® a reasonable line editor, based on the
use of control keys.

® a line number range up to 65535, with
automatic line numbering available
along with a simple re-numbering
facility.

The Basic is straightforward to use and

. is definitely helped by the Users® Guide,

which takes a humane step-by-step ap-
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proach to mastering the system, but we

have some criticisms:

® there is no PRINT USING statement.

® lack of printer addressing.

® not all errors are notified to the user —
using a string variable with a length
greater than that defined will cause the
disappearance of the extra offending
characters.

® Accuracy is limited to eight digits, al-
though the range for a variable is +1052,

One pressing criticism of the Basic is
that it is fairly slow. A standard simple
benchmark, the loop FOR 1=1 TO 1000/
NEXT 1, takes 2.4 seconds; that is about
the same as our Tandy TRS-80 and seems
on the slow side for a considerably more
expensive system.

Expansion

A less important and less annoying
attribute is the necessity to drop into the
operating system to create disc files; you
cannot do this from Basic.

The SOL scores well when expansion is
considered. Memory may be grown to
64KB - our system had 32KB —and up to
four mini-floppy disc drives and two
cassette units may be attached. As the
systemn utilises. the S-100 bus, there are
several compatible devices which can be
used. The basic system contains space for
five expansion modules.

A | [ e

Conclusions

@ SOL is well made and seems robust. The quiet back fan keeps it cool and
there is much to be said for using standard technology (S-100 bus). There is a
wide range of software, both cassette and disc-based. The ‘personality module’
is another plus.

@ For an expensive personal computer system — £2,700 plus for the basic
32KB configuration and disc drive — the standard of monitor we tested is
rather poor. That could easily be altered, of course.

@ More important, the keyboard could certainly benefit from a redesign of
the layout.

@ Standard basic is easy to use, though we bemoan the lack of PRINT USING |
and an easy access to the printer. The User Guide we saw is good and in general |
the standard of the Processor Technology documentation is excellent, both for |
a reference user and the beginner. |

@ At the price, the SOL is moving out of the personal computer market and |
so must be aimed at the small commercial business user. There its price begins
to appear reasonably competitive. In this context, being able to have four disc
drives on-line is an advantage and while the Byte Shop doesn’t offer 8in.
floppies, soméone else must do so.

|
@ Even so, the SOL works with dual-density mini-floppies and so can access a

minimum of 640,000 bytes of storage.

L4 [ 3 Y T
Practical Computing evaluation
Yes/No 2 3 4 5 ' YestNo 1 2 3 4 5
NA _ N/A
Ease of construction (where NA Assembly language v
applicable) Basic language o
Quality of documentation v Other languages Y
Dealer support/maintenance v Compatiblity with other
Can handle 32K of memory W systems v
Quality of video monitor 1 Reputation of manufacturer v
(consider resolution and : v
- screen size) v pe——— §
SS-50 Bus g N Pona:)lllt:ltw %
: No. of software applications

$-100 Bus Y packages available ) Vi
Sockets for chips N Hobby use %
Numeric, calculator-type . =
pad on keyboard N SAINGE

Educational use v
Large amount of removable
memory, randomly accessible Y Suitability for:

i v
Galiewite tapa-ratatder Commercial applications
capability: Own ) N Home applications v
Built-in recorder § N Educational applications v
Floppy disc capability Y Ability to add printer(s) Y
Communications capability Ability to add discs Y
(can talk to other computers} Y Ability to add other
Speed of instruction cycle 2mHz manufacturers’ plug-in memory v
Ease of expansion v Ratings
. 1 = poor; 2 = falr; 3 = average; 4 = good; 5 = excellent. N/A =
Lower power consumption v not applicable. |
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HAVING carefully studied and, it is

. hoped, understood the requirements of

 maintaining a file for each type of

e — —

the system being designed, the next step
is to decide whether it is worthwhile

information. If so, then we must also
decide on the most suitable method of file

- ‘organisation to use.

In small business systems the two
files found most commonly are the
product or item file and the customer file.
The former will hold all the details of
each item stocked or sold - part number,
description, price, quantity in stock —and
the latter the details of each of the
customers or potential customers — ad-
dress, terms of business.

Other files often will be necessary but
all my comments relating to those two
can be applied to any file of data.

For an order entry and invoicing
system both a product file and a customer
file may be needed but, we must not
assume automatically that they must
exist. A mail order company may have
many customers, each one ordering once
only with a very low likelihood of repeat
business, so in that instance it would be
better not to have a customer file but to
type-in the customer details with each
order.

Besides, it is unlikely that a small,
floppy disc-based computer could handle
the large volume of data required to
create such a customer file — a reasonable
size of file to consider handling would
have a few hundred customer records
rather than a few thousand.

Two approaches

Similarily, a business dealing in special-
ised, custom-designed products may well
not justify the creation and maintenance
of a product file.
purposes of this article it is assumed that
both a customer file and a product file are
needed and that, in addition, each
transaction will be recorded for subse-
quent processing to produce accounting
information.

On most small computers with floppy
disc of one form or another there will be
two possible approaches — sequential or
direct files. The choice between them
usually will be clear since sequential files,
as the name implies, can be written to or
read from only by starting at the first
record on the file and then progressing to
the next and so on.

This is obviously useless if we want
rapid access to a particular record - even
10 seconds is a long time to wait when
you are sitting in front of a computer
terminal with fingers poised for the next
entry.

If several hundred records have to be
read before the correct one is found the
delay could be an order of magnitude
greater. Our transaction file would fit
well on to a sequential file, though; it will
be processed by the accounting program
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Anyway, for the

How to

decide o

file organisation

only in the same order in which it was
written, so there will be no problem in
finding records.

Both customer and product files need
to be organised so that any record can be
found with minimum delay. Direct files
allow this and are simple in concept; the
problems lie in the ways in which direct
files can be used.

Stated simply, a direct file access
method requires to be given a record
number and will return with the contents
of that record. The format of the Basic
statement to do this will differ from
machine but will probably be of the

following form:

GET N,R,Af
PUT N,R,Af

to read from the file

to write to the file

where N is the file number and R is the record number
and the contents of the string variable A£ are either read
from or written to the record.

each key table entry will be nine charac-
ters, and 14 pairs can be stored on a 128-
byte record. The entire key table for a file
of 280 products will thus occupy 20
records. To find any record will require
an average of 10 GETs to find the correct
key table entry and one more to read the
record from the data file. That is almost
the maximum number of GETs which can
be tolerated, so for larger files another
approach has to be found. For small files
this approach is simple to use and simple
to program and does not require any
sorting of the data file or the key table.
Larger files require a more complex
method to keep down response times. If
sufficient memory is available the key
table could be resident (i.e. in memory).
It is important, however, that whenever a
new record is inserted, the revised key

Mike Collier’s introduction to systems analysis for the small
computer user in business now looks at records and files.

The required record can thus be found
given its record number, but this is not a
complete solution — the record number
still has to be found. The user of the
system cannot be expected to know the
record number of each part or customer
and to enter it each time access to a direct
file is required.

As you will have read in last month’s
article, it is unrealistic to expect the
person entering data to know any more
than the part number or customer code to
which he has always been accustomed.
What has to be devised is some way of
converting, within the computer, the part
number into a record number on the
product file and the customer code into a
record number on the customer file.

There are several possible approaches
to performing this conversion, which to
choose depends on the circumstances and
the size of the file. For reasonably small
files - 200 to 300 records — perhaps the
best approach is to maintain a ‘key table’.
That is a list of the cross-references
between the ‘key’ - the part number or
customer code - of each record and the
record number at which the associated
information is stored.

Key table

The ‘key table’ can be stored on disc
either as a separate file or as part of the
main data file to which it refers — see
“record types” in the next instalment. If
each part number is six characters long
and the record number three characters,

table should be written on to the disc file;
otherwise the location of the added
record could be lost in the event of any
form of program or mains power failure.

If the simple approach cannot cope
with the volume, or if very fast file access
times are necessary, there are ways of
sophisticating the method. For example,
the key table could be held sorted. That
would allow a form of binary search to be
used on the key table records - i.e., read
the middle record, if the required key is
below then read the middle record of the
lower half, and so on.

Alternative

Alternatively an index of the key table
records could be maintained in memory,
holding the first key on each key table
record. With this method only two GETs
will be necessary, one to find the key
table record and one to find the record on
the data file.

To pay for this efficiency it will be
necessary to insert new keys into the
table in the correct sequence and re-write
any key table records affected by the
change — figure 1 illustrates this method.

There is clearly more effort required of
the programmer to achieve an efficient
technique for reading and writing direct
files. In fact, the ultimate extension of the
key table approach is sometimes avail-
able as proprietary software and is called
Indexed Sequential file access — this is the
method often used on large computers.

One matter to be resolved is how to
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1 suitable
method

delete records no longer required. It
would take too long to shuffle all the
records following the deleted one to fill
the vacant space while the user is sitting
waiting at the computer. It is much easier
and quicker to allocate a particular field
on each record which can contain a
deletion marker.

To delete a record, all that is necessary
is to enter a defined value into this field.
A special program can then be written to
go through the whole file sequentially,
dispensing with all records flagged for
deletion, printing them out for archiving
and shuffling subsequent records to fill
the spaces left.

This program would also re-create the
key table records and would serve the
additional purpose of being able to re-
constitute the key table should any error
in processing or in the disc drive cause

~corruption of the file.

A different approach which avoids any
need for a key table is that of using a
Randomising Algorithm: This
complicated-sounding title means using
some mathematical rule to convert the
key into a record number. Let us consider
the requirements of such a rule:

® Application of the rule to any
particular key must always yield
the same record number.

® Even though the distribution of
values for the keys may not be even
over the range of possible values,
the record numbers must be spread
evenly throughout the file to
minimise space on the disc.

® Ideally, no two keys should yield
the same record number; this is
virtually impossible to achieve and
there are ways to circumvent it but
the possibility of such occurrences
should at least be minimised.

Fastest method

l
l

The procedure to be described may '

appear somewhat complex but it can be
programmed in only a few lines and is
often the fastest method of finding the
required record. '

The first step is to convert the (prob-
ably) alphanumeric key into a pure
numerical value. There are many ways of
doing this and the method described here
is not necessarily the best but it works
and it is simple.

Each character of the key is taken in |

turn and its ASCII value found, the total
of all these ASCII values is then the
numeric value sought.
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1]
20
30
40
50

=0
L=LEN(KEYE)
FORI=1TO L
T=T+ASC(MIDE(KEYE,,1))
NEXT 1

This routine will, of course, produce
the same value of T for two keys which
have the same characters but in a
different sequence. To improve matters,

line 40 could be changed to:
40 T=T+I*ASC(MID£(KEYE,L1))

thus giving different weightings to each
character of the key.

Having derived a numeric value it must
be modified if it is to become a valid
record number which is equally likely to
be any value between 1 and the number
of records in the file. The ‘equally likely’
part is to ensure that the whole file space
is used rather than having the first half
full and the last half empty, since it will
become clear that the efficiency of this
technique depends on there being only a
small probability of more than one key
giving the same record number.

The best way to achieve this is to
ensure that the whole file space is used.
The RND function will give a random
value which can be modified easily to give
a random value between 1 and N and,
what is more, it does so in a predictable
way.

Repeatable

Different Basic interpreters have diffe-
rent ways of using the RND function, but
most require that it be given a starting
value from which to generate its stream
of pseudo-random numbers. By using the
value of T as obtained for the starting
value, the number produced by
RND will have the required attributes of
being repeatable and of being equally

KEY A|RN 1 |7

KEY G| RN 2 Key Table Index:

KEY M| RN 3 containing the first Key
etc. on each record of the Key

Table (held in memory).

Key Table records (on disc)
KEYA| RN1| KEYB|RN2 |KEYC[RN3|KEYD [RN4

IKEYGRN7| KEYH|RN8| etc]..

etc

|
1 |

Data File records (on disc)

Fig. 1 lllustrating the method of using a
Key Table together with Key Table Index to
find the data relating to KEYD

likely to be anywhere within the pre-

scribed range. Thus:
60 X=RND(-T)
70 X=RND(T)*NREC+1
{(Microsoft BASIC on the SORCERER})
NREC is the number of records on the file.
On any other machine the statements
may be different but the Sorcerer initial-

ises the random number stream by calling

- difficult than it really is. Next time I will

s Designing for small business m—

RND with a negative argument.

X is then the record number where we
would like to store this particular item of
data. It has been found with only six lines
of program and without the need to read
disc files. There is, however, one further
step which must be carried-out before
storing the data there. It is possible that
some other key has been entered previ-
ously which happened to generate the
same record number, so it is necessary to
check that the record is not already
occupied.

That could be asimple test that the key
field on the record is equal to all blanks —
any other value signifying that the record
has been used previously. If it has, there
is no problem; try the next record on the
file, and so on, until a vacant one is
found.

To retrieve a record, exactly the same
calculations are performed and when the
record number is found the key field is
tested to see if it is the one required. If
not, the next record is checked, and so
on, until the correct key is found or a key
of all blanks is found - signifying an
unoccupied record.

In the latter case it is clear that the
requested key cannot be on file, since if it
was it would have been stored in that
vacant slot.

To find the record in which to store a
new item, the following program can be

used: |
80 GET N X,Af 1
90 IF LEFT£(A£,6)= °
100 X=X+I
110 [F X>NREC THEN X=1
120 GOTO %0
130  REM VACANT RECORD FOUND (=X)

" THEN 130 |

and to read the file to find the record with the key
of KEY£ :
80 GET N, X,Af
90 IF LEFT£(A£,6)=KEY£ THEN 150
100 [F LEFT£(A£6)= " THEN 1000
110 X=X+1
120 IF X>NREC THEN X=1
130 GOTO %0
150 REM FOUND THE RECORD

1000 REM NOT ON FILE

The great advantage of this method is
that neither key table nor file look-ups |
are needed. Most accesses will need only |
one file read, provided a reasonable
amount of slack has been allowed in
setting-up the file size.

Twenty percent would be a reasonable
figure so that if 1,000 records is estimated
as the maximum to be stored, the file
should be given 1,200. As the file fills the
number of reads will increase, so it may
be necessary to write a program to extend
the file. '

That program will restore every record
in a new record number since the
algorithm with the new value of NREC
will give new record numbers for each
key.

I hope this rather technical chapter has
not deterred you - it sounds more

be looking at the various items of data
which can be held on files and at the
relevant items of hardware and software
which can affect small business systems. B

45



THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER
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THE RESEARCH MACHINES 3802

A UNIQUE TOOL FOR RESEARCH AND EDUCATION

Microcomputers are extremely good value. The outright purchase
price of a 380Z installation with dual mini floppy disk drives, digital
1/O and a real-time clock, is about the same as the annual mainten-
ance cost of a typical laboratory minicomputer. It is worth thinking
about!

The RESEARCH MACHINES 380Z is an excellent microcomputer for
on-line data logging and control. In university departments in
general, it is also a very attractive alternative to a central main-
frame. Having your own 380Z means an end to fighting the central
operating system, immediate feedback of program bugs, no more
queueing and a virtually unlimited computing budget. You can
program in interactive BASIC or run very large programs using
our unique Text Editor with a 380Z FORTRAN Compiler. If- you
already have a minicomputer, you can use your 380Z with afloppy
disk system for data capture.

What about Schools and Colleges? You can purchase a 380Z for your
Computer Science or Computer Studies department at about the
same cost as a terminal. A 380Z has a performance equal to many
minicomputers and is ideal for teaching BASIC and Cesil. For A
Level machine language instruction, the 380Z has the best software
front panel of any computer. This enables a teacher to single-step
through programs and observe the effects on registers and memory,
using asingle keystroke. '

WHAT OTHER FEATURES SET THE 380Z APART?

The 380Z with its professional keyboard is robust, hardwearing
equipment that will endure continual handling for years. It has an in-
tegral VDU interface—just plug a black and white television into the
system in order to provide a display unit—you do not need to buy
a separate terminal. The integral VDU interface gives you upper and
lower case characters and low resolution graphics. Text and graphics
can be mixed anywhere on the screen. The 380Z also has an integral
cassette interface, software and hardware, which uses named cassette
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files for both program and data storage. This means that it is easy
to store more than one program per cassette.

Owners of a 380Z microcomputer can upgrade their system to
include floppy (standard or mini) disk storage and take full advantage
of a unique occurrence in the history of computing—the CP/MTMe
industry standard disk operating system. The 380Z uses an 8080
family microprocessor—the Z80—and this has enabled us to use
CP/M. This means that the 380Z user has access to a growing body of
CP/M base-software, supplied from many independent sources.

380Z mini floppy disk systems are available with the drives mounted
in the computer case itself, presenting a compact and tidy installa-
tion. The FDS-2 standard floppy disk system uses double-sided disk
drives, providing | Megabyte of on-line storage.

Versions of BASIC are available with the 380Z which automatically
provide controlled cassette data files, allow programs to be loaded
from paper tape, mark sense card readers or from a mainframe. A
disk BASIC is also available with serial and random access to disk files.
Most BASICs are available in erasable ROM which will allow for
periodic updating.

If you already have a teletype, the 380Z can use this for hard copy or
for paper tape input. Alternatively, you can purchase a low cost
3B0Z compatible printer for under £300, or choose from a range of
higher performance printers.

*CP/MTM Registered trademark Digital Research,

380Z/16K System with Keyboard £965.00
380Z/56K complete with DUAL FULL FLOPPY DISK SYSTEM
FDS5-2 £3,266.00

380Z Computer Systems are distributed by RESEARCH MACHINES,
P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865)
49792. Please send for the 380Z information Leaflet. Prices do not
include VAT @ 8%, or Carriage

@ Circle No. 159
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I Word processing mu—

Something for everyone

LAST MONTH we surveyed what you can and cannot expect from word processing on a
microcomputer. Part two of our review looks at some of the specific products offered for the micro.
Some are off-the-shelf applications packages; some are software systems from the hardware vendor.
The price range is from £15 for a Pet cassette to more than £300 for a fully-fledged disc word
processor. There must be something here for everyone.

Apple II: Word Processor

Cassette systems. Available from Keen
Computers. Price: £50.

KEEN COMPUTERS, one of the more
active U.K. dealers with the Apple 11, is
at pains to point out the limitations of this
package. For a start, it is intended for
writing standard letters — they are typed-
in, stored on tape, recalled and amended
as required, with new lines and variable
information added to personalise them,
and then printed,

Commands include insert, delete and
change lines; search and replace for
specified strings; and line centring. You
have to specify approximately how many
lines you expect to enter before you start
keying, and specific omissions include
insert and delete for individual words,
left and right justification, and document
assembly from standard assembly.

Keen says they will all be featured in a
Mark II version which should be avail-
able towards the end of the year.

Commodore Pet: MEDIT

Cassette system. Available from Petsoft.
Price: £15.

THIS alternative to the CMC word
processor in the Petsoft catalogue also
has a very good user manual. The
introduction makes no bones about the
matter: “MEDIT is a very simple and
basic editor, designed to run on an 8K Pet
with a single cassette”. Editing data
requires plenty of time and much juggling
of cassettes.

MEDIT leaves about 3K in a small-Pet
and to allow for merging and inserts your
cassette files must be less than 1,500
bytes.

You have a total of 18 commands,
including those to open and close files.
You can read in and store specified
members of- lines and part of a line,
inserting and deleting simply as required.
There are no print format facilities and
no search and replace functions,

Commodore Pet: CMC

Word Processor

Cassette system. Available in the U.K.
from Petsoft at £25; also available through
Kingston Computers.
CMC in this context is a software house
called Connecticut Micro Computer and
though this package saw the light of day
only this year it already has acquired a
good reputation. For a start it has very
good documentation considering it is a
low-cost cassette.

You can delete and insert lines, edit
within a line, replace one line with
another, and move text blocks around.
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There is no automatic search and replace
facility, though. Files may be saved and
merged; the left margin can be adjusted
for indentation but there is no right-
justification. Other print directives set
the line length and spacing, and centre
headings.

CMC wrote the system for an 8K Pet
but that leaves space for only 2,000
characters of text — about 100 lines. You
will have to print or save one section

before starting another. You might find’

extra memory handy, and a better key-
board is almost essential.

Petsoft has a version for RS232 printers
and direct connections to the IEEE port.
We are told a floppy disc version is on the
way — price about £30.

Commodore Pet: Word

Processor

Cassette system. Available from Costed
Automation. Price: £125 (plus software
support contract at £125).

THIS is not a load-and-go word processor
like most Pet software. Costed says it will
have to be “installed” by its own staff,
who wili also modify print output para-
meters — such as line length - to suit the
printer you have. The price includes
training for one person.

Training is essential, because there.is
no manual for the system. Costed de-
clares that it is “very easy to understand
and use” but it “becomes cloudy if on-site
training is not given’’.

The command includes text entry;
listing, deletion, inserts and amendment;
and saving on to and reading from
cassette — there is no disc version. Output
formatting commands allow you to define
new paragraph, new line, tab positions,
and standard parameters for characters
per line, line spacing, lines per page, and
the position of the left-hand margin. Text
can be centred, and indented.

There appears to be no search facility
and no right-hand margin functions, like
justification and coping with widow lines.
The only printers acceptable are those
which connect to the Pet IEEE interface.

Compucorp 600: TEXT/
ONE

Disc system. Available from Compucorp
and its distributors. Price: £1,000.

THE Compucorp 600 is a family of desk-
top computers starting at about £4,500.
The systems combine screen, keyboard
and floppy discs in one unit with a printer
separate.

TEXT/ONE promises to be ‘‘more
comprehensive in operation yet simipler
to operate than systems costing much
more and accomplishing much less”.

Functions include addition or deletion of
characters, words or lines: block move-
ment of paragraphs, pages and other
sections of text; and document assembly
from standard paragraphs.

The search-and-replace facility is good
and there is a useful mailing list capability
which is rare on microcomputers — with it
you can insert variable information in
standard letters automatically, and the
system can select exactly which choice of
several options will go in as the variable.
text,

A significant aspect of this system is the
use of single keystrokes for WP func-
tions; there are about 60 of them. The
Compucorp 600 has a row of special keys
on the keyboard, the functions varying
according to what software is running
word processing operations. Compucorp
provides a strip of key labels to tell you
what the keys mean. |

CP/M systems:
WORD-MASTER

Disc system. Available from several U.K.
sources. Price: about £95. :
CP/M is a popular operating system now
available as standard or an option on
many personal computers. Those we
know of include Rair Black Box, Exidy
Sorcerer, TEI, Cromemco (CDOS is a
variant), North Star Horizon, Pertec
PCC 2000- and Compelec Series/1, and
the Computer Centre disc systems.
Compelec, incidentally, sells WORD-
MASTER integrated with the MicroPro

‘mailing list system on both its computers

(2000 and Series/1) for £250.

MicroPro 1s the Californian software
house which developed WORD-
MASTER. It has a full set of edit
commands you can move the cursor left
or right by one character, which is normal,
or by one word, which is most unusual;
you can go to either end of the line or the
screen, and you can move the whole file
up or down on the screen. Lines, words
and characters can be inserted or deleted
left or right.

The command mode is equally impres-
sive; it provides for manipulation of
stored text. It gives a good variety of
search-and-replace options, including a
loop facility, so that after a search failure
the program can go for some alternative
search parameters.

WORD-MASTER has some fairly
powerful file management facilities, too;
automatic back-up and re-start - the
original file is preserved; automatic
paging and buffering — to manage the
transfer of information between disc and
memory; copying and saving any or all of
specific text files as required; retrieval

(continued on page 49)
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All Systems Are Not
Created Equal
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Your computer application is unique. It
differs from all others. It is because not all
applications are equal that MSI has de-
veloped a variety of computer systems.

At the heart of every MSI System is the
powerful MS! 6800 Computer, one of the
fastest and most versatile available. De-
pending on the System you select, the MS|
6800 has from 16K to 56K of RAM. Mass
memory storage in MS1 Systems range from
315K bytes in the System 1 to over 10
megabytes in our most powerful System 12.

In addition to the computer and memory
subsystem, MSI| Systems include a CRT
terminal and high speed character printer.
The System 12 is housed in a compact desk
unit.
® Circle No. 160
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As with hardware, computer software is
not always created equal. Since there are a
myriad of programs available, MSI offers a
choice of Operating Systems for use with
your MSI Computer System. Of course, our
favorite is MSIDOS, but we offer the
powerful SDOS operating system as well.
All MSI Systems will support the other
software products associated with each
operating system.

MS! also has a variety of software
programs including a complete Accounting
Package and a Multi-User Basic program
capable of supporting up to four users.

MS! Systems are currently being used in
a broad spectrum of personal, scientific,
educational, professional and business

situations. In addition to our Systems, we
can supply you with individual components
for personal and OEM use. All MS{ System
components are available, some in kit form.

Write or call us for more information
about MS! Systems and products and the
name of your nearest MS| dealer.

STRUMECH ENGINEERING,
ELECTRONIC DEVELOPMENTS,
PORTLAND HOUSE,

COPPER SIDE, BROWNHILLS.
(0827) 4321 TLX 335243
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(continued from page 47)
and merging of files or parts of files in any
sequence.

The only obvious weaknesses are in the
lack of output formatting facilities.

North Star Horizon:
AUTOSCRIBE

Disc system. Available from Equinox and
its distributors. Price: £395.
AUTOSCRIBE is from a respected
Arizona software house, Microsource. It
was developed originally by a lawyer and
its bias appears to be towards the creation
of documents from a library of standard
paragraphs; we have not seen a users’
manual.

It appears to require a 32K Horizon
system, storing up to 40 documents on
each diskette with an index, and allowing
up to 70 pages per document. Features
listed include automatic formatting of
upper-, lower-, right-hand and left-hand
margins; horizontal and vertical tabbing;
underlining and centring: and, of course,
a powerful search mode and ‘append’
facility for document assembly.

Imsai VDP-40: NED

Disc system. Available from Imsai dealers
(Corner Computing and Data Precision
Equipment responded to our survey).
Included in system price.

THE VDP-40 is a ‘videocomputer’ com-
bining screen, keyboard, two 345KB
floppy disc drives and microprocessor
(Intel 8080) in one package for a starting
price just below our cut-off point of
£5,000. Its operating system IMDOS is a
derivative of the popular CP/M and
includes a ‘context editor’ called NED.

It is not a ‘true’ word processor; as it
stands it lacks any real output formatting
facilities. A context editor works largely
by string searching - you specify the word
or name or other character string you
require — as opposed to a line editor,
where you have to specify a line number.

NED works in one of two modes,
command or video. This editor uses an
imaginary ‘character pointer’ and in
video mode it is at the same screen
location as the cursor; in command mode
you can move the pointer independently
of the cursor. It is not as complicated as it
sounds; command mode seems to be best
for editing large blocks of text; video
mode is more appropriate for. small
amendments.

Either way, the usual range of insert,
delete and erase operations are alterna-
tives for moving through a text file. String
searching and replacement is well pro-
vided for. Less usual facilities include a
‘loop’ function which repeats a sequence
‘of edit commands a specified number of
times — probably more useful for editing
programs than text.

Microstar 4S: Flexitex

Floppy disc system. Available from Micro-
solve and its distributors. Price: £300.
MICROSTAR 4S8 only just gets into our
survey with a 64K business computer
system plus 1.2 million characters of
floppy disc storage priced at £4,950. That
excludes VDUs and printer.

Flexitex consists of file utilities — to

.PRACTICAL COMPUTING July 1979

create, delete, re-name, and print text
files; a text editor; and a text processor,
capable of numbenng pages and printing
headings and footings automatically. It

can accommodate any size of paper and it )

can retrieve information to be included in
the printout from disc files or terminal
keyboard.

There is no option in the master menu
to create a new text file, because there is
no distinction to the user between editing
text which exists and which does not
exist. The user enters some text; if the
name of the text is not on the diskette,
the user will become aware of it when the
directory of the text is displayed on the
screen, and at that time the user may
enter a name for a new text file. Flexitex
will take care automatically of creating
whatever files are necessary to accom-
plish the task.

NASCOM-1: Letter Writer

PROMS for Nascom-1 developed by ICL
Dataskil. Price: £70. )

AT a personal computing show last year,
Dataskil demonstrated a letter-editing
system using the Nascom-1 basic board
with no memory expansion. Apparently
this was no more than a spin-off from
“serious development work”. Dataskil
reports considerable interest in the con-
cept of a low-cost letter editor.

The program required only some 1.5K
in EPROM, retaining 3K of the essential
parts of NASBUG monitor. About 700
bytes of RAM was used for the letter
text.

Facilities provided include cursor con-
trol insert/delete, over-write, scroll line
or screen, tabulate, write to standard
cassette to store letter and read back,
create, amend or edit letter and printout.

Processor Technology Sol:
SOL*STAR

Disc system. Available from Comart and
its distributors. Price: £85. )
SOL*STAR was written by Orange
County Computer Centre for a Processor
Technology Sol-20 with the North Star
mini-floppy drive and the North Star
DOS. Comart quotes around £2,750 for a
Sol configuration on which it could be
used. There dre versions of SOL*STAR
for the Teletype 43 ~ a dot matrix printer
- and the rather more expensive Diablo
daisywheel line.

There are 30 keyboard commands. The
principal ones are stored conveniently in
two ‘menu’ pages which can be called up
at any time without losing all the text you
have just typed.

Most of the commands involve holding
down the CONTROL key and typing a
letter. Functions include cursor move-
ment, control of scrolling - in both
directions — insertion and deletion of
lines, characters and blocks, search - but
not global search and replace - and tab
settings.

You can access a third menu of ‘sub-
system commands’, and through this you
can reach disc management functions —
save, load, delete, append, list disc
contents — and print parameters. For
output you may select right-justification,
line and character spacing, line and page

length, left margin,
titling, and underlining.
RML 380Z: TXED and TEX

Disc system. Available from Research
Machines. Price: £77.50 for both.

numbering and

TXED will run on a 16K 380-Z with a |

printer and a single minifloppy, but the
system really needs 32K, and a second
disc would help.

In TXED an editing ‘cursor’ moves
around the text to make changes. You
can delete and insert lines and characters,
interchange lines, and search through
text with replacement if required.

The output formatter TEX is a sepa-
rate program. As part of the TXED edit
process, you must embed formatting

commands in the text file you are |

creating. They include centring, new
paragraphs, insertion of blank lines,

headings, and automatic page number- |

ing. You can specify margins - left and
right — and page and line length. Running

the TEX program against your print file |

then produces the printed version.

TEI Systems: EDIT

Disc system. Auvailable from Abacus.
Price: £100.

ABACUS is the U K. distributor for the
£4,000-plus TEI videocomputer. Its ‘dy-
namic screen editor’ approaches the
specification of a genuine word proces-
sing package, and we are told it is shortly
to be upgraded.

The edit mode generally uses CON-
TROL and single character keys for its
functions. They include cursor and page
movements — the cursor can tab, pages
move 24 lines at a time — limited insert
and delete facilities and a powerful search
and replace capability.

File handling commands allow you to
load a specific amount of text, compress
blanks - to maximise disc space — and
display carriage returns — so-that you can
see where they will fall. There are no
facilities for automatic assembly of a new
document from existing text and there
are very few print-formatting facilities.

Tandy TRS-80 and CP/M
systems: The Electric
Pencil

Cassette or disc. Several suppliers.

THE ELECTRIC PENCIL is another of
the 1978 success stories in personal
computing. Californian Michael Shrayer
wrote it originally for micros with the CP/
M operating system. CPOM runs on most
8080 and Z-80 systems and it has also
served as the basis for the operating
Systems on many other microcomputers —
