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Cromemco System Three

If you've already recognised the
superiority of Cromemco products, or
even if you're still evaluating alternative
systems, it's worthwhile visiting
MicroCentre.

Here's our promise. Ask to see anything in
the Cromemco catalogue, and we’ll
demonstrate it for you. Nobody elseinthe
UK carries a wider range of Cromemco
demonstration systems and stock. We'll
show you all the Cromemco computers, of
course. From System Zero to System
Three; the Z-2H Hard Disk system; high
performance colour graphics; and the
adaptable SCC single card computer.

Then we’ll show you quality Cromemco
peripherals; a choice of operating

systems—single user and multi-user; and
a wide range of software, including
compilers, data base management, word
processing, and Cromemco’s integrated
business packages.

At MicroCentre we pride ourselves in
taking care of all the important details that
make up a complete service . .. like
stocking the complete library of
Cromemco documentation; arranging
leasing and maintenance agreements;
supplying continuous stationery, ribbons,
floppy disks, print thimbles, etc.

So if you're interested in Cromemco
systems don’t miss out a visit to
MicroCentre. We're Cromemco’s top
dealers in Europe—and proud of it!

For[(dCromemeco...call the experts

A AV oV ¥ g

MicroCentre LEADING UK < Complete Micro Systems Ltd.,
Tel: 031-556 7354 DISTRIBUTORS ¢  30Dundas Street
NN w Edinburgh EH3 6JN
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Discover the full professional power
of Hewlett-Packard’s personal computer.

Now you can extend the HP-85’s
power simply by plugging in high-
performance printers, plotters and
flexible disc systems.

Power where you need it.

The HP-85 puts professional
problem-solving power wherever you
need it. There’s a video display with
high resolution and editing capability.
A whisper-quiet thermal printer for
hard copies of display graphics and
alphanumerics: A magnetic tape unit
with up to 217 K of storage per cartridge.
And a complete keyboard, including
eight keys you can define yourself.
Powerful, easy-to-use features, thanks |
to HP’s extended BASIC programming | [§ -
language. l t
Decide the peripherals you need. o

HP's Interface Bus (HP-IB/IEEE- EESHS

488) lets you add up to 14 peripherals or =
instruments. No need to write special

operating programs— HP’s peripheral - -
ROMs do it for you.

New HP enhancement ROMs and
modules give you access to 80 K bytes -

of operating system, without
significantly reducing user memory.
The HP 2631B printer means high-
speed, high-quality printing. And the
HP 7225 Graphics Plotter gives you
high-resolution, publication-quality
graphics on paper or film.

For extra memory storage, use the |
HP 82900 series of 54" flexible disc
drives. Each drive gives you about
270K bytes of formatted storage on
double-sided, double-density discs.
The operating system is in the Mass
Storage ROM, leaving the HP-85 main
memory free.

« . ® ) L. .
Behind the HP-85 computing  V181Calc™ Plus software now available as optional extra.

system is the strength of Hewlett- For more details or a (ép] H E W LE T T

Packard. Continuous commitmentto  demonstration, contact your nearest
quality. One-source service and support. HP Dealer shown below. pAC KA R D

Contact your nearest dealer for ademonstration: Aberdecn Tyseal Typewriter Service, Tel: 29019. Belfast Cardiac Services, Tel: 625566. Birmingham John Mabon Assoc.,
Tel: 643 6351. Bournemouth South Coast Business Machines, Tel: Wimborne 893040. Brighton Office Machinery Engineering, Tel: 689682, Bristol Decimal Business
Machines, Tel: 214093. Cambridge Cambridge Computer Store, Tel: 65334. Dublin Abacus Systems, Tel: 711966. Edinburgh Business & Electronic Machines, Tel: 226 4294.
Holdene, Tel: 668 2727. Glasgow Robox, Tel: 221 8413/4. Leeds Holdene, Tel: 459459. Leicester Sumlock Services, Tel: 29673. Leighton Buzzard Co-ordinated Computer
Systems, Tel: Heath & Reach 581/2. Limerick Abacus Systems, Tel: 43165. Lichfield Anglo-American, Tel: 481042 Liverpool Microdigital, Tel: 227 2535/6/7 Rockcliff
Brothers, Tel: 521 5830. London Euro Caic, Tel: 739 6484,636 8161, 405 3113; Sumlock-Bondain, Tel: 250 0505 and 626 0487; The Xerox Store, Tel: 405 5659,6290694.
Manchester Automated Business Equipment, Tel: 432 0708. Holdene, Tel: Wilmslow 529486. Newcastle Thos Hill International, Tel: 739261. Newport Micromedia Systems,
Tel: 59276. Reading CSE Computers, Tel: 61492; Sintrom Electronics, Tel: 85464. Royston (Hents) Electroplan, Tel: 41171. Southampton South Coast Business Machines,
Tel:22958. Sunderland Thos Hill International, Tel: 42447. Tunbridge Wells D ] Herriott, Tel: 22443/4. Wallingford Midas Advisory Services, Tel: 36773.

Watford Automatic & Electronic Calculators, Tel: 31571. Woking Petalect Electronics Services, Tel: 69032. Worthing Office Machinery Engineering, Tel: 207292.

CHANNEL ISLANDS: Guernsey Professional Business Systems, Tel: 26011/2. Jersey Professional Business Systems Tel: 75611.

—-———T T

e T
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Comant Approved
Deslers

Aberdeen

MOM Oftshore

21 8on Accord Street
Tel: 0224 22863

Bettast

0 & M Systems
.95 Dublin Road
Tel: 0232 49440

Birmingham

Byteshop Computerland
94/96 Hurst Street

Tel: 021622 7149

Bristoi

Senton

27 Nicholas Street
Tel: 0272 276132
Cambridge

Toltec

24 Thompson Lane
Tel: 0223 312347

Cheshire
Holdene

82a Water Lane
Wilmslow

Tel: 0625 529486

Dublin

Lendac Data Systems
8 Dawson Street

Tei: 0001 372052

Edinburgh

Hoidene Micro Systems
48 Great King Street
Tel: 031 557 4060

. Giasgow

Byteshop Computerland
61 Waterloo Street

Tet: 041 221 7409

Leeds

Holdene Micro Systems
11/12 Rampart Road
Tel: 0532 459459

. London
Byteshop Computerland
324 Euston Road, W1
Tel: 01-387 0505
Digitus

9 Macklin Street, WC2
Telk 01-405 6761

Jarogate
67 Tulsemere Road, SE17
Tel: 01-670 3674

Manchester

Byteshop Computeriand
Piccaditly Station Approach
Telk: 061 236 4737

NSC Computers
29 Hanging Ditch
Tel: 061 832 2269

. Newbury
Newbear Computing Store
40 Bartholomew Street
Tel: 0635 30505

Nottingham

Byteshop Computerland
92a Upper Parliament Street,
i NG16LF

Tei: 0602 40576

Sheffietd

Hallam Computer Systems
451 Eccleshall Road

Tel: 0742 663125

Southampton

Xitan Systems

23 Cumberland Place
Tel: 0703 38740

Suftolk

Eurotec Consultants
Little Waldingfield,

_ Sudbury

Tel: 0787 247958
Surrey

Gemlines

184 London Road, KT2 6QU
Tel: 01-546 9944
Warwicks
Business & Leisure
Microcomputers

- Kehilworth

Tel: 0926 512127

Watford

Lux Computer Services
108 The Parade,
WD112AW

Tel: 0923 29513
Worthing

Ace Computing Services
1-11 Bridge Road

Tel: 0903 35411

Comart Ltd,

St. Neots, Cambs.

Tel (0480) 215005
Telex 32514 Comart G.

CROMIX THE PROVEN
CROMEMCO MULTIUSER SYSTEM

Powerjul World of
[d Cromemeco

Within Cromix, data security is

stringent. File access attributes,

password protection, owner

directories, and user logging provide

the utmost safety for valuable and

sensitive information.

Cromix is versatile. It supports

batch processing. Any user can

initiate comlex or repetitive tasks with

a minimum of manual effort and

384K Bytes of usable memory chance of error. It supports

divided between users and tasks with | sequential and detached

a further 64K Bytes reserved for the " qJ;prmL, processing. Any user may

operating system itself. Its ‘tree r initiate @ number of tasks

structured’ file handling offers consecutively in his own

practically unlimited file support. memory banks, or concurrently

Its large 1/0 buffers ensure high in others, or both. Cromix users

speed data access. The result— Il o . benefit from the indepth support

maximum flexibility, maximum s : of Comart—Cromemco's

performance. longest standing and leading
Cromix provides European Distributor. comart, its

multiuser/multitasking facilities nationwide UK dealers, and

for all Cromemco Micro’s; supported OEM’s provide local and

System 2, System 3, and the specialist end user support at all

hard disk Z2-H. it supports levels. Comart's central technical,

COBOL, FORTRAN, BASIC distribution and service facilities

and ‘C’ programing languages, ensure ready availability, and well

and a simulator for CDOS single qualified technical support in hardware,

user software. software and after sales service.

Trademark Bell Labs.

romix, the Proven
Cromemco Multiuser
System.

Cromix is the powerful and
proven operating system which
brings full multiuser multitasking
facilities to all Cromemco Floppy
and Hard Disk Microcomputers.

its powerful UNIX-like
structure provides up to

comart
SPECIALISTS IN MICROCOMPUTERS

A member of the Comart Group of Companies.

® Circle No. 103
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A CHALLENGE FOR ALL PET USERS

Defend Earth’s cmes from descending enemy rockets! Target anti-missiles to explode in rockets’ path by using
sights to position explosion. Then fire from one of the defensive missile bases. There are only-a limited number
of anti-missiles to defeat each attack wave. Based on.the very popular “Missile Command’ arcade game.

Missile Attack is an exciting, fast moving, action-
packed adaptation designed for PET systems. The
game features:

% NINE LEVELS OF DIFFICULTY
* UNIQUE FULL SCREEN CONTROL OF SIGHTS
* REALISTIC GRAPHICS

Available for 2000 (large keyboard), 3000, 4000 and 8000 series
PETs with 8K RAM

CASSETTE £13.95 DISK (s040/3040/8050) £15.95

Please send . . . . . copies of “Missile Attack” on cassette/disk (4040/3040/
8050). | enclose a cheque/PO for £ made payable to Softprint.

Address

SOFTPRINT, 11 WILVERLY CRESCENT, NEW MALDEN, SURREY

® Circle No. 104




The IVIicrocomputer
withone of the world’s
biggest names

The ITT 2020

This is micro computing at its suitable for continuous business
most compact and versatile best. use, for fast,uncomplicated data
Complete, self-contained —ready retrieval —at low cost, to make life
to plugin and startlingly simple to easier for almost any type of
operate. With easy typewriter style ~ smaller business or professional
keyboard, the ITT Floppy Disk situation. To store and display—at
Drive Unit with 116k capacity the touch of a few keys —anything
from address files to a whole
year's financial records. All
backed by the advanced
technology of one of the biggest
names in electronics today, ITT.
With a countrywide advice and
after-sales service to match.

ITT

| World-wide Technology ]

ITT Consumer Products (UK) Ltd.,
Chester Hall Lane, Basildon, Essex.

Tel: Basildon 3040 Ext. 196-198

® Circle No. 10!



Mail Order Software

from the world’s leading microsoftware supplier

Software for most popular 8080/Z80 computer
disk systems including

NORTH STAR HORIZON, VECTOR M2,

OHIO SCIENTIFIC, SUPERBRAIN, 280 APPLE,
CROMEMCO, RAIR BLACK BOX, DYNABYTE,
SD SYSTEMS, RESEARCH MACHINES,
EXIDY SORCERER, IMSAI, HEATH,

and 8" IBM formats

Software
with Manual
Manual Alone
DIGITAL RESEARCH

CP/IM* FDOS — Diskette Operating System complete with
Text Editor. Assernbler. Debugger. File Manager and system
utilities. Available for wide variety of disk system including
North Star, Helios 1. Micropolis, ICOM (all systems) and Altair.
Supports computers such as Sorcerer, Horizon, Cromemco,

@0

Ohio Scientific, RAIR Black Box, Research Machines,
Dynabybe,etc. ............... . ..., from £75/£15
CP/M version 2 (not all formats available immediately)

................................................ £95/£15

CP/M for Apple 11* Soficard \N Z80 Microsoft BASIC - 80
with high resolution graphics' £250/£15

OO0 O O

MAC — 8080 Macro Assembler. Full Intel macro definitions.
Pseudo Ops include RPC, IRP, REPT, TITLE, PAGE, and
MACLIB. Z-80 library included. Produces Intel absolute hex
output plus symbols file for use by SID {see below) ... .£55/£10
O siD — 8080 symbolic debugger. Full trace, pass count and

break-point program testing system with back-trace and

histogram utilities. When used with MAC, provides full symbolic

display of memory labeis and equated values . .. ... .. £45/£10
O 2SID Includes Z80 mnemonics, requires ZBOCPU . . . . .. £50/£10
[0 TEX — Text formatter 10 create paginated, page-numhered and
justified copy from source text files, directable to disk or printer

O DESPOOL — Program 10 permit sumultaneous printing of data
from disk while usefr executes another progvam from the console
................... Lo R & &

MICROSOFT

(m} BASIC 80 — Disk Extended BASIC Interpreter Version 5, ANS|
ible with long iable names, WHILE/WEND, chaining,
vanable fengthfilerecords.. ... ... ... ....... ... f1

BASIC Compiler — Language compatible with Version 5

Microsoft interpreter and 3-10 times faster execution. Produces

standard Microsoft relocatable binary output. Includes
) Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules . ................ o i £195/£15

(m} FORTRANM —ANSI ‘66 (except for COMPLEX) plus many

ions. Includes object compiler, linking loader,

library with manager. Also includes MACRO-80 (see below)

.............................................. £205/£15

[J COBOL80 — ANS| ‘74 Relocatable object output. Format

@ same as FORTRAN-80 and MACRO-80 modules. Complete
ISAM. Interactive ACCEPT DISPLAY, COPY, EXTEND

.............................................. £325/£15

[J MACRO-80 — 8080/Z80 Macro Assembler. Intel and Zilog

mnemonics supported. Relocatable linkable output. Loader,
Library Manager and Cross Reference List utilities included
................................................ £75/£10

Software
with Manual
Manual Alone

[0 XMACRO-86 — 8086 cross assembler. All Macro and utility
(D features of MACRO-80 package. Mnemonics slightly modified
from Intel ASMB6. Col ility data sheet available .£155/£15
[J EDIT-80 — Very fast random access text editor for text with or
(© without line numbers. Global and intra-ine commands
supported. File compare utilityincluded . ............. £45/£10

EIDOS SYSTEMS

[J KBASIC — Microsoft Disk Extended BASIC version 4.51
@ integrated with KISS Multi-Keyed Index Sequential and Direct
Access file g it as 9 BASIC commands.
KISS included as relocatable modules linkable to FORTRAN-80,
COBOL-80, and BASIC COMPILER. Specify CP/M version 1.4
or 2.x when' ordering. Requires 48K CP/M £295/25
To licensed users of Microsoft BASIC-80 (MBASIC) . .£215/£25

MICROPRO

SUPER-SORT 1 — Sort, merge, extract utility as absolute
executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data in binary, BCD, Packed
Decimal, EBCDIC, ASCH, floating, fixed point, exponential,

field justified, etc. etc. Even variable number of fields per record!

£125/£15

[J SUPER-SORT )l — Above available as absolute prt)gram only

@ g £105/£15
[J SUPER-SORT Ilf — As Il without SELECT/EXCLUDE

............................................. £75/£15

[J WORD-MASTER Text Editor — In one mode has super-set of
@ CP/M’'s ED commands including global searching and
replacing, forward and backwards in file. In video-mode,
provides full screen editor for users with serial addressable-
cursorterminal . ... ... Lo e £75/£15

[J WORD-STAR — Menu driven visual word processing system
for use with standard terminals. Text formatting performed on
screen. Facilities for text paginate, page number, justify, center,
underscore and PRINT. Edit facilities include global search and
replace, read/write to other text files, block move, etc. Requires
CRT terminal with addressable cursor positioning . .. .£255/£15

) WORD STAR/MAIL-MERGE — As above wnh option for
ion maifing of per i with mail list from
Datastar Or NAD . .........oves aeeees e £315/£15

[0 DATASTAR — Professional forms control entry and display
system for key-to-disk data capture. Menu driven with built-in
learning aids. Input field verification by length, mask, attribute
(i.e. uppercase, lowercase, numeric, auto dup., etc.}. Built-in
arithmetic capabilities using keyed data, constants and derived
values. Visual feedback for ease of forms design. Files
compatible with all CP/M-MP/M supported languages.
Requires 32K CP/M ... .. ................ . ... £195/£25

Software
with Manual
Manual Alone
GRAFFCOM

[J PAYROLL — Designed in conjunction with the spec for PAYE
(© routines by HMI Taxes. Processes up to 250 employees on
weekly or monthly basis. Can handle cash, cheque or bank
transfer payments plus total tracking of all year to date figures.
Prints emp master, payroll log, payslips and bank giros.
Requires CBASIC-2 ..... ...... .... . .......... £475/£35

[J COMPANY SALES — Performs sales accounting function.
@ Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period.
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC-2 ...... ....................... £425/£35

O COMPANY PURCHASES — Performs purchase accounting
function. Controls invoices, credit & debit notes. Prints
purchase ledger, aged creditors report and payment advices.
Comprehensive VAT control and analysis of all purchases,
Interfaces with the ADD system. Requires CBASIC-2

................... £425/£35

[J GENERAL ACCOUNTING — Produces Nominal Ledger, Trial
(O Balance, P/L and Balance Sheet. Define your own coding
system. Interactive data entry plus optional data capture from
Company Sales and Company Purchases. Requlres CBASIC-2
.............................................. £375/£36

[0 STOCK CONTROL
Maintains stock records, monitofs stock levels to ensure
© optimum stock holding. Details include stock desc., product
code, unit, unit price, quantity on hand on order/minimum.
Stock analysis reports can be weekly, monthly, quarterly etc.
Interfaces with Order Entry Invoicing system. Requires
CBASIC-2. ... .. . i £325/£36

[0 ORDER ENTRY & INVOICING
Performs order entry and invoicing function. Handles invoices
@ for services and consumable items, part orders and part
quantities. Sales Analysis report shows sales movemets and
trends for user-defined period Interfaces with Stock Control.
ADD and Company Sales systems. Requires CBASIC-2
............................................... £325/£35

O ADD — Complete control of all your names & addresses
@ including suppliers, clients, enquiries etc. Assign your own
coding system and select all output via the report generator. Will
print anything from mailing labels to directories. \Requires
CBASIC-2 £225/£35

[J TIME RECORDING SYSTEM — Provides comprehensive
@ control over manhour expenditures by job or account. Expense
details can also be controlled. Up to 75 activities can be assigned
and reports produced weekly /monthly showing movements and
job account totals to date. Requires CBASIC-2. ... .. £375/£35
[J LEASE RENTAL & HP SYSTEM — Designed to control
@ agreements and contracts that are payable at regular intervals by
fixed amounts. Handles lease, rental, HP or maintenance
agreements with payments by invoice, SO, or cash. Can be
used with ADD and CSS for complete credit control system.
Requires CBASIC-2. ... ..............ocoiiiiiiin. £375/£35

Also available in bundles, contact us for details.
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Software /
with Manual
Manual f Alone

STRUCTURED SYSTEMS GROUP
[0 ANALYST — Customised data entry and reporting system.
User specifies up to 75 data items per record. Interactive data
entry, retrieval and update facility makes information
management easy. Sophisticated report generator provides
customised reports using selected records with multiple level
breakpoints for summarisation. Requlres CBASIC-2, 24 x 80
CRT, printer and 48K system .. .. - ..£125/£10

O LETTERIGHT — Program to create edit and type letters or other
documents. Has facilities to enter, display, delete and move
text, with good video screen presentation. Designed 1o integrate
with NAD for form tetter mailings. Requvres CBASIC-2

.£105/£15

[0 NAD Name and Address selection system — interactive mail list
creation and maintenance program with output as full reports
with reference data or restricted information for mail labels.
Transfer system for extraction and transter of selected records
to create new files. Requires CBASIC-2 . .. £a5/£12

[ QSORT — Fast sort/merge program for files with fixed record
length, variable field length information. Up to five ascending or
descending keys. Full back-up of input files created. Parameter
file created optionally with interactive program which requires
CBASIC-2. Parameter file may be generated with CP/M
assembler utility . .. .£50/€12

SOFTWARE SYSTEMS
[J CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
@ with pseudo-code compiler and runtime interpreter. Supports
tull file control, chaining, integer and extended precision
variables etc. ... .... 0600 0buA00aa

MICRO FOCUS

[ STANDARD CIS COBOL — ANSI ‘74 COBOL standard
@ compiler fully validated by U.S. Navy tests to ANSI level 1.
Supports many features to level 2 including dynamic loading of
COBOL modules and a tull ISAM file facility. Also, program
segmentation, interactive debug and powerful interactive
extensions 1o support protected and unprotected CRT screen
formatting from COBOL programs used with any dumb terminal
.£400/€25

O FORMS 2 — CRT screen edhov Aulomatlcally creates a query
@ and update program of indexed files using CRT protected and
unprotected screer formats. Qutput is COBOL data descriptions
for copying into CIS COBOL programs. No programming
experience needed. Output program dlrectly compiled by CIS
COBOL (standard) £100/£12

O APL/VBO — Concise and powerful language for application
@ software development. Complex programming problems are
reduced to simple expresions in APL. Features include up to 27K
active workspace, shared L nN"es, arrays of up to 8
dimensions, disk workspamﬂe ~opy object library. The system
also supports auxiliary processors for interfacing 1/0 ports.

Requlres 48K CP/M and serial APL pnnnng terminal or CRT
_f270/£20

O PASCALIM - Compller generates P code from extended
language implementation of standard PASCAL. ‘Suppons
overlay structure through additional procedure ¢alls and the
SEGMENT procedure type. Provides convenient string handling
capability with the added variable type STRING. Untyped files
allow memory image 1/0. Requires 56K CP/M .£195/£20

O PASCALIZ — 280 native code PASCAL compiler. Produces
optimised portable reentrant code. All interfacing to CP/M is
through the support library. The package includes compiler
companion macro assembier and source for the library. Requires
56K and Z80 CPU. Version 3 includes all of Jensen/Wirth

£205/£15

O PASCALIMT — Subset of standard PASCAL. Generates
) ROMable 8080 machine code. Symbolic debugger included.
Supports interrupt procedures, CP/M file I/0 and assembly
language Interface. Real variables can be BCD, software floating
point, or AMD 9511 hardware floating point. Version 3 includes
Sets, Enumeration and Record data types. Manual explains
BASIC to PASCAL conversion. Source for the run time package
requires MAC (See under Dlgllal Research). Requires 32|§5 o
/f

O TINY C — interactive interpretive system for teaching
structured programming lechnlques Manual includes full
sourcelistings . ... ... ... ... .... .£45/£30

[0 BDS C COMPILER — Suppons most major features of
@ language, including Structures, Arrays, Pointers, recursive
function evaluation, linkable with library to 8080 binary output.
Lacks data initialization, long & fioat type and static & register
class specifiers. Documemalion includes ""C" Programming
Language book by Kernighan & Ritchie . .E60IE10

0O WHITESMITHS' C COMPILER — The ultimate in systems
@ software tools. Produces faster code than Pascal with more
extensive facilities. Conforms to the full UNIX Version 7 C
language, described by Kernighan and Ritchie, and makes
available over 75 functions for performing 1/0, smng
manipulation and storage allocation. Compiler output in
A-Natural source. Supplled with A-Natural. Requlves 60K CP/M

L £325/£20

00 ALGOL 60 Compller - Powerful block-structured language
featuring economical run time dynamic allocation of memory.
Very compact (24K total RAM} system implementing almost all
Algol 60 report features plus many powerful extensions
including stnng handllng direct disk address 1/0 etc. Requires
Z80CPU . £110/£12

B zso Developmem Package - Conslsts of (1) disk file line
@ editor. with global inter and intra-line faciiities; (2) Z80 relocating
assembler, Zilog Mostek mnemonics, conditional assembly and
cross reference table capabilities; {3) linking loader producing
absolute Intel hex disk file for CP/M LOAD, DDT or SID
facilities . . . .£50/£12
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Soltware
with Manual
Manuat Alone

[J ZDT — 780 Debugger to trace, break and examine registers
@ with standard Zitog/Mostek mnemonic disassembly displays.
Facilities simitar to DDT £20 when ordered with Z80.
Development Package . £30i1€£7

[J DISTEL - Disk based disassembler to Intel 8080 or TDL/Xitan
2Z80 source code, listing and cross reference files. Intel or TDL
Xitan pseudo ops optional. Runs on 8080. . . . .£35/£7

[J DISILOG — As Distel 10 leog Mostek mnemonic files. Runs on

™ 280 only £35/£7

[0 TEXTWRITER ili Text tormatter to justify and paginate

@) letters and other documents. Special features include insertion

of text during execution from other disk files or console,
permitting recipe documents to be created from linked
fragments on other files. Has facilities for sorted index. table of
contents and footnote insertion. Ideal for contracts manuals.
etc. . £75/£3

D DATEBOOK — Program to manage time just like an office
appointment book but using the speed and memory of a
computer. Keeps track of three appointment schedules (three
dental chairs, three attorneys, etc.} at once. Appointments
consist of name, reason for the sintment, the date and time,
and the length of the ap;NE.-em System can be quickly
customized for the individual user. Many helptul features for
making, changing, finding, and reporting appointments.
Requires 48K CP/M and 180K bv(es diskette storage. Not
available for Apple CP/M -£185/£15

O POSTMASTER — A comprehensive package for mail list
@ maintenance that is compietely menu driven. Features included

keyed record extraction and label production. A form letter
program is included which provides neat letters on single sheet
or continuous forms. Compatible with NAD files. Requires
CBASIC-2 B - .£85/£10

O xASMm 68 Non-macro cross-assembler with nested
condltionals and full range of pseudo operations. Assembles
from standard Motorola MC6800 mnemonics to intel hex

s . £115/£15

O XASM-65 — As XASM-68 for MOS Technology MCS-6500
series mnemonics £115/£15
O xASMm-a8 - As XASM-68 tor Intel MCS-48 and UPI 41
tamilies . .£115/£15
[0 XASM-18 — As XASM- lor RCA 1802 .E115/£15
O WHATSIT? — Interactive data-base system using associative

tags 1o retrieve information by subject. Hashing and random
access used for fast resonse. Requires CBASIC .. £70/£15

O XYBASIC Interative Process Control BASIC — Full disk BASIC
features plus unique commands to handle bytes, rotate and
shift, and to test and set bits. Available in integer, Extended and
ROMabie versions.

Integer Disk or integer ROMable .
Extended Disk or Extended ROMable

£165/£15
. .£215/£15

[0 SMAL/BO Structured Macro Assembley Language — Package
of powerful general purpose text macro processor and SMAL
structured language compiler. SMAL is an assembler language
with IF-THEN-ELSE, LOOP-REPEAT-WHILE, DO-END, BEGIN-
END constructs . . £40/€£10

[0 SELECTOR I1-C2 — Data Base Processor to create and

@ maintain multi Key data bases. Prints formatted, sorted reports

with numerical summaries or mailing labels. Comes with sample
applications including Sales Activity, Inventory, Payables,
Receivables, Check Register, and Client/Patient Appointments ,
etc. Requires CBASIC Version 2. Supphed in source code.
.£185/£12

O 18MICPM Utility Package — has full range of functions to
create or re-name an IBM 3741 volume, display directory
information and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M files

£125/€7

[J BASIC UTILITY DISK Consists of (1) CRUNCH-14

@ Compacnng utility to reduce the size and increase the speed of

programs in Microsoft Basic and TRS-80 Basic. (2) DPFUN

Double precision subroutines for computing nineteen
transcendental functions Including square root, natural iog, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.

Software
with  f Manual
Manual Alone

[J THE STRING BIT Fortran character string handling.
Routines to find, fill, pack, move, separate, concatenate and
compare character strings. This package completely eliminates
the problems associated with character string handling in
FORTRAN._ Supplied with source . .£30/£10

BSTAM — Utility 1o link one compuier to another also equipped
with BSTAM. Allows file transfers at full data speed {no
conversion 1o hex}, with CRC block control check for very
reliable error detection and automatic retry. We use it} It's great!
Full wildcard expansions to send *_.COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another .£75/£5

[0 BSTMS — Intelligent terminal program for CP/M systems.
Permits communication between micros and mainframes.
Sends character data files to remote computers under complete
control. System can record r’e er data sent from remote
computer systems and da “anks. Includes programs 1o
EXPAND and COMPRESS binary files for transmission, This
software requires a knowledge of assembler language tor
installtion. £115/£10

PLINK®* — Two pass disk-to-disk linkage editor{loader which
can produce re-entrant, ROMable code. Can link programs that
are larger than available merﬂ« for execution targeted on
another machine. Full |Ibh“ sabilities. Input can be PSA
Relocatable Binary Module. ' DL Object Moduie or Microsoft
REL files. Output can be a COM fite, Intet hex file, TDL Object
Module or PSA Relocatable file. E75/£15

O RECLAIM — A utility to validate media under CP/M. Program
tests a diskette or hard diskette ‘ayhard disk surface for errors,
reserving the imperfection: e . visible files, and permitting
continued usage of the remainder. Essential for any hard disk.
Requires CP/M version 2. . . -£40/£5

[J STRING/80 — Character string handling plus routines for direct
& CP/M BDOS calls from FORTRAN and other compatible
Microsoft languages. The unlu ‘ihrary contains routines that
enable programmes 1o chair, ‘NJM file, retrieve comand line
parameters, and search fiV dlrecloroes with full wild card
tacilites. Supplied as Iinkab!e modules in Microsoft format.
50/£12

STRING/80 source code available separately £185/n.a.

VSORT — Versatile sort/merge system for fixed length
records with fixed or variable length fieids. VSORT can be used
as a stand-alone package or (oa: \Ni and called as a subroutine
from CBASIC-2. When use(“ Noroutine VSORT maximizes
the use of butfer space by siing the TPA on disk and restoring.
it on comple(ion of sornting. Records may be up 10 255 bytes
long with a maximum of 5 fields. Upper/lowev case translation
and numeric fields supported. _. .. .E105/£15

O cBS — Configurable Business System is a3 comprehensive set
@ of programmes for defining custom data files and application
systems without using programming language such as BASIC,
FORTRAN, etc. Multiple key fields for each data file are
supported. Set-up program cu wnzes system to user's CRT
and printer. Provides fast ( ..‘y interactive data entry and
retrieval witbh t'ansacnon processing. Repornt generator
program does complex calculations with stored and derived
data, record selection with multiple criteria, and custom
formats. Sample inventory and maalmg list system included. No
support language required ..£185/£20

O MAGIC WAND* — Word processing system with snmple, easy
to use full screen text editor and powerful print processor. Editor
has all standard editing functions including text insert and
delete, global search and replace, block move and library files
for boiler plate text. Print oy N <sor formating commands
include automatic margmsﬂe ination, heading & footings,
centred and justified text. Also prints with true proportional
spacing, merges with data flles for automatic form letters, and
performs run-time conditional testing for varied output.
Requires 32K CP/M and CRT terminal with addressable cursor.

-£1851£20

[0 T/IMAKER — Powerful new 1ool for preparing management
reports with tabular data. Makes financial modeling projects
easy. Do you want a weekly profitability report? Set up the table
and compute. Just change the salos figures for next week and
compute. You have a new \N T/MAKER includes 3 full
screen editor for setting up“..nes which pages left, right, up
and down. Compute includes standard arithmetic, percents,
exponents, common transcedental functions, averages,
maxima, minima, projections, etc. Requires 48K CP/M and

®0

®0

®00

Furnished in source on diskette and documentation .£30/£10 CBASIC-2. £155/£15
Orders must specify “CP M and MP M are trademarks of Digilai Research
disk type and format, 280 15 @ trademark of Zilog. Inc
e.g. North Star-Horizon UNIX 1s a trademark of Bell Laborities.
single density. WHATSIT? s a trademark of Computer Headware
€lecinc Pencd 1s a wademark of Michael Shraver Sofrware
Add 15% VAr, & TRS-80 15 a trademark of Tandy Corp.
orders. Add £1 (5 1 Pascal M s a iradgemark of Sorcim
postage and packing Soft Card 1s a wademark of Microsolt
All orders must be Apgle 15 3 ttademark of Apple Computer
prepaid. Make cheques PLINK 15 a trademark ot Phoenix Software Associates Lid
POs etc payable to MAGIC WAND s of Small 8 Inc

Lifeboat Associates.
Manual costs are
deductable from
subsequent software
purchase

EFFECTIVE JANUARY 1381
The Software Supermarket

is a trademark of
Lifeboat Associates.

@ Moditied version available tor use wilth CP M as implemented on
Heatn ang TRS-80 Model t computers

(© User license agreement for this product must be signed and retutned
10 Liteboat Associates before shipment may be made
PC 9/81

Lifeboat Associates P.O. Box 125 London WC2H 9LU 01-836 9028/9
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SuperBrain users get exceptional performance for just a
fraction of what they’d expect to pay. Standard SuperBrain
features include: two double density mini-floppies with 350K
bytes of disk storage, 32K of ram memory (expandable to 64K)
to handle even the most sophisticated programs, a CP/M

Disk Operating System with a high powered text editof,
assembler, debugger and a disk formator, And, with
SuperBrain’s S-100 bus adaptor, you can add all the
programming power you will ever need ... almost any type of
S-100 compatible bus accessory.

SuperBrain’s CP/M operating system boasts an overwhelming
amount of available software in BASIC, FORTRAN, COBOL,
and APL. Whatever your application ... General Ledger,
Accounts Receivable, Payroll, Inventory or Word Processing,
SuperBrain is tops in its class. And the SuperBrain QD boasts
the same powerful performance but also features a double-
sided drive system to render more than 700K bytes of disk
storage and a full 64K of RAM. All standard!

TWO TYPICAL PACKAGE DEALS NORMALLY

01 — SUPERBRAIN 64K RAM 320 K 1950.00
02 — EPSON MX80 FT (OR SIMILAR) 450,00
03 — CABLE 25.00
04 — 12 MONTH WARRANTY 235.00
05 — DELIVERY IN UK 40.00
06 — TRAINING SESSION 50.00
07 — CPM HANDBOOK 8.75
08 — 50 BASIC EXERCISES 8.75

NORMALLY

0t — SUPERBRAIN 64K RAM 700K 2395.00
02 — NEC 5510 (OR SIMILAR) 1695.00
03 — CABLE ADAPTER 25.00
04 — 12 MONTH WARRANTY 410.00
05 — DELIVERY IN UK 50.00
06 — TRAINING SESSION 50.00
07 — CPM HANDBOOK 8.75
08 — 50 BASIC EXERCISES 8.75

10

09 — BOX PAPER (2000 SHEETS)

10 — DBMS (DATABASE)

11 — WORD-STAR (ELSEWHERE 250)
12 — MBASIC-80

13 — 40 MEMOREX DISKETTES

14 — DOS+ AND DIAGNOSTICS

15 — SUPER CALC

16 — MSORT & DSORT

17 — RECOVER (ERASED FILES)

18 — INSTANT BASIC

(NOT INC VAT)
OUR PRICE

20.00 09 — BOX PAPER (2000 SHEETS) 20.00

475.00 10 — DBMS (DATABAS
190.00 11 — WORD-STAR (ELS

150.00 12 — MBASIC-80

475.00

EWHERE 250) 190.00

150.00

114.00 13 — 25 DYSAN D/SIDE DISKETTES 150.00
125.00 14 — DOS+ AND DIAGNOSTICS 125.00

125.00 15 — SUPER CALC

75.00 16 — MSORT & DSOR

125.00
75.00

25.00 17 — RECOVER (ERASED FILES) 25.00

9.00 18 — INSTANT BASIC

4075.50

(NOT INC VAT)
2950.00

QUR PRICE

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES.

WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS. THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE
ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE).
CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON} 50,00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAGE.

Our New CompuStarTM 10 Megabyte Disk
Storage System (called a DSS) features an 8
inch Winchester drive packaged in an attrac-
tive, compact desktop enclosure. Complete
with disk, controller and power supply. Just plug
it into the Z80 adaptor of your SuperBrain and
turn it on. It's so quiet, you'll hardly know its
there. But, you'll quickly be astounded with its
awesome power and amazing speed. The
secret behind our CompuStar DSS is its unique
controller/multiplexor. It allows many terminals
to “share” the resources of a single disk. So, not
only can you use the DS S with your SuperBrain,
you can configure multiple user stations using
our new series of CompuStarT™M terminals,
called Video Processing Units of VPU'sTM.

£ 223 D/slM £ 2 £ 4
(DETERMINISTIC
SIMULATOR)

01=FILE RELATED TASKS
02=FUNCTION TABLES
03=MATHEMATICS
04=COMPUTE FUNCTIONS
05=AUTOMATIC PROCESSES
06=VOCABULARY SECTION
07=SET RECORD FORMS
08=FIELD ATTRIBUTES
09=PRINT FORMAT

10=DISK SWAP

SELECT?

A NEW MODELLING PROGRAM. TOTALLY IN
CORE. PROVIDES THE ABILITY TO TABULATE
FINANCIAL (AS WELL AS OTHER) DATA AND THEN
PROCESS THE DATA UNDER CERTAIN ALTERNA-
TIVE CONDITIONS. SET-UP INITIAL CONDITIONS
OF A GIVEN SITUATION AND EVALUATE THE
CONSEQUENCES UNDER A GIVEN LOGICAL
MODEL. ALTER THE CONDITIONS AND EVALUATE
POSSIBLE ALTERNATIVE CONSEQUENCES
BEFORE TAKING ACTION.

PRICE (195.00) MAIL ORDER OR 250.00 WITH
TRAINING. (MANUAL 20.00).

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD.
ARE THE PRODUCERS OF THIS PACKAGE WHICH
IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTE-
GRATION, LINGUISTIC FLEXIBILITY AND MAXI-
MISED DISK/MEMORY CONSERVATION.

AUTHOR TONY WINTER
{M.D.;B.A.LIT;B.A.HON.PHIL; AND LECTURER).

9.00

5985.50
4850.00

The COMPUSTAR™
Family . ..

VIDEO PROCESSING UNITS
Model 10 VPU
64K Internal Memory

* Integral CRT, CPU, & Keyboard

* Download programmable

Model 15 UPU (Unlversal Processing Unit)

* 64K Internal Memory

* Same features as VPU, less integral CRT
and keyboard

* Can be used as a remote printer or a termi-
nal interface device

Model 20 VPU

* 64K Internal Memory

* 350K Dual Disk Capacity

* Integral CPU, Disks, CRT & Keyboard

Model 30 VPU

* 64K Internal Memory

* 750K Dual Disk Capacity

* Integral CPU, Disks, CRT & Keyboard

Model 40 VPU

* 64K Internal Memory

* 1% MB Duai Disk Capacity

* Integral CPU, Disks, CRT & Keyboard

DISK STORAGE SYSTEMS (All feature our
255 user controller)

10 MB Winchester

* Shugart 8 inch mechanism

* Quiet, table-top operation

* Can be used with CompuStar or SuperBrain
Video Terminals

32 MB Control Data CMD

* Cartridge Module Mechanism

* 16 MB fixed/ 16 MB removable

* Rack-mountable

96 MB Control Data CMD

* Cartridge Module Mechanism

* 80 MB fixed/16MB removable

* Rack-mountable
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01 = ADDRESS SECTION 13 = PRINT CUSTOMER STATEMENTS
02 = STOCK CONTROL 14 = PRINT SUPPLIER STATEMENTS
03 = A/C RECEIVABLES 15 = PRINT AGENT STATEMENTS
04 = SALES LEDGER 16 = PRINT TAX STATEMENTS
05 = A/C PAYABLES 17 = RUN SEPARATE PROGRAMS
06 = PURCHASE LEDGERS 18 = CHANGE VOCABULARY
07 = BANK UPDATE 19 = PRINT YEAR AUDIT (9.00)
08 = USER DATABASE AREA 20 = PRINT PROFIT/LOSS A'C {9.00)
09 = INVOICE CREATION 21 = DISK DIRECTORIES |
10 = ORDER FILES 22 = CASHFLOW FORECAST (9.00)
11 = 30/60/90 DAY AGE ANALYSIS 23 = PAYROLL (N/AVAILABLE) (9.00)
12 = ARITHMET!C SECTION 24 = DISK SWAP/EXIT SYSTEM

INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, MAILING ADDRESSES, STATEMENTS, SALES/PURCHASE LEDGER WITH OR WITHOUT AUTO
STOCK UPDATE AND DOUBLE ENTRY JOURNALS INCLUDING NOMINAL LEDGER; PLUS A'C RECEIVABLE AND PAYABLE MAKING AUTO BANK ENTRIES.

WHICH OPTION . (LEVEL 8.00@ 975.00)
{LEVEL 9.00 @ 1075.00}
SUB-MENU EXAMPLES:

>Quit or .Random or . Sequential or .Key sorted field or .Other functions

>Quit or .All or .Part of .Specific

>Quit or .Fast screen or .Slow screen or .Rapid print or .Pausing print

>Quit or .Continue or .Amend or . Delete or .Print .

>Quit or .Double entry or .Alter filename or .Echo input or .Print options

>Quit or .Mail ticket or .Columnated or .Raw data line

>Quit or .Add or .Subtract or .Multiply or . Divide

>Quit or .Greater or .Smaller or .Cross refer two files

444+ ++++ SUPER — BUS + + + + + + + + A NEW HIGHER LEVEL OF THE ABOVE PACKAGE

HAS BEEN REDUCED IN SIZE BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS UNDER
M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00. . . **** 1475.00****

:18=; 21=; 4=. PRICE. 475.00.

DBMS (DATABSE) HAS 01=; 02=; 04=; 06=; 07=; 08

DATABASE FEATURES ARE: . .. FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM OVER
THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED BY THE RANDOM ACCESS
NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR ‘KEY' RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT FIELD PARTS,
FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGEO, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION,
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.;B.A.LIT;B.A.HON.PHIL; AND LECTURER)

PORT TO A 0 A A RS O BY APPQ
ONTA 0 R ON 01.636.8210
ORRESPOND 0 0: 89 BEDFORD COUR A 0 BEDFORD A ONDO

0 9.00 TOTA ORE PROGRA A A R DR R A OF 200 POUND ARDWAR

PORTA 0 HARDWAR A A 0 0 ARE, AND OUR SO AR QUA »

0 A D 0 0 O 0 D D 0 0 D PUR A A D
A 0% O A 0 PR 0 ODULD HA 0 PA ol; 0 AR 0 ODULD
0 ARE FR ARDWAR 0 0 R

SUPERBRAIN SUPERBRAIN  COMPUSTAR COMPUSTAR  PRINTER PRINTER
64K + 320 K DISK 1950.00 64K MDL 10 VPU 169500  OKI MICRO-80 450.00
64K + 700 K DISK 239500 64K MDL 15 PRNT 159500  OKI MICRO-83 795.00
64K + 1.5 MB DISK 4595.00 64K MDL 20 VPU 249500 EPSON MX80F/T 450.00
EMULATOR TERML 49500 64K MDL 30 VPU 269500 TEXAS 810 1395.00
INTERTUBE Il TML 49500 64K 5MB VPU 4895.00 DIABLO 630 1595.00
5 MEG CORVUS.DISK 2250.00 10 MEG.INTERTEC 2950.00 NEC 5530 1595.00
11 MEG CORVUS 2955.00 32 MED INTERTEC 7950.00 NEC 5510 1695.00
CORDLESS PHONES 135.00 96 MEG INTERTEC 8500.00 NEC 5525 1895.00
SHUGART DRIVES 9500  BUS PROGRAM 975.00 QUME 5/55 1950.00
TRACTORS 15000  BUS MANUAL 2500 SHEET FED 850.00
SHUGART 5 MEG DSK 1500.00  $100 CONTROLLER 750.00 CP.M (TM) FREE
SYSTEM 1 3250.00 SYSTEM 2 419500 SYSTEM3 4195.00
64K + 750 K DISK 64K + 5.3 M DISK 60K + 2.4 MEG
CRT AND $100 BUS CRT AND CORVUS CRT AND TWIN 8in
IN 1 *ARCHIVES' UNIT IN 1 'SUPERBRAIN' UNIT IN 1 ‘ABC-26' UNIT
MBASIC 80 150.00  FORTRAN-80 200.06 COBOL-80 320.00
CIS COBOL 42000  PASCAL UCSD 27500 WORD-STAR 195.00
MAIL MERGE 55.00 SUPER SORT 12000 CBASIC . 75.00
DATASTAR 190,00 BASCOMPILER 190,00 TEXTWRITER 75.00
DBMS (DATABASE) 19500 SUPER CALC (CPM) 12500 T/MAKER 150.00
DBMS (EXTENDED) 47500  BUS VER 8.00 975.00 BUS VER 9.00 1075.00
MSORT & DSORT 7500 DOS+ AND DIAGS 125.00  UTILITES 75.00
OUR PRICE INCLUDES FREE 10% ALLOWANCES AGAINST ANY SOFTWARE ABOVE
TRAINING SESSION DELIVERY 5-50 DISKS
CABLES 6/12 MTH WARRANTY 24/48 HOUR REPAIR
EXTENDED WARRANTY IF REQD RIBBONS & THIMBLES MANUALS

CPM HANDBOOK BASIC MANUAL 2000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE SCHEDULE, SIMPLY ADD-HOC CHARGES
AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE. (SITE MAINTENANCE ON APPLICATION).
DOS + AND DIAGNOSTICS FOR SUPERBRAIN SPECIAL . . . 125.00 ., . REPEAT KEY AUTO-LOAD, RAM CHIP TEST, FAST FORMAT BOTH DRIVES, FAST COPY TRACK
TOTRACK CPU TEST, RS232 TEST, SCREEN TEST, DISK TEST (VARIOUS) DISK I/0 TEST.

MAIL ADDRESS G.W. COMPUTERS LTD. 55 BEDFORD COURT MANS, BEDFORD AVENUE. W. cAll
DUE TO LONG TERM CONTRACTUAL COMMITTMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE OF ‘OUR
LONDON OFFICES. WE EXPORT TO ALL COUNTRIES, AND TAKE AMEXCO, BARCLAYCARD AND ACCESS.
CONTACT TONY WINTER ON 01-636 8210 OR 01-831 4818 AND IF UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE
NUMBER AND NAME) on the 24 HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.
MAIL ADDRESS 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.1.

2 RS O BY APPO AT O OF OUR LONDON O 01.636.8210 AND 01.6 4818 (TO
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Retailer
and OEM
terms

available

Trade
Enquiries
Welcome

)|
J

MH@%@COMDUTER PRODUCT)

INTERNATIONAL LTD. e

ROOM PC 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

BYROM SOFTWARE

BSTAM-—Utility to link one microcomputer
to another also using BSTAM

BSTMS— Utility to link a micro to a mini or
mainframe

COMPILER SYSTEMS

CBASIC v 2.07

CP/M USER LIBRARY

42 Volumes—Price per volume
8" disc (one volume per disc)
5" disc (one volume per 2 discs)
Index

CREATIVE COMPUTING

CS-9001 BASIC Games 1

CS-9002 BASIC Games 2

CS-9003 ADVENTURE 1.0.

CS-9004 BILINGUAL Original Adventure
CS-9005 BASIC Games 3

CS-9006 BASIC Games 4

DIGITAL RESEARCH

(Most formats now available)
MPM 1.1
CP/M86
CP/M 2.2
CP/NET
SID

ZSID
MAC

TEX
DESPOOL
PL/1
BT-80

£95

£95

£65

£4
£8
£2

£14
£14
£14
£14
£14
£14

£195
£160
£95
£120
£50
£55
£60
£50
£33
£355
£140

INFORMATION UNLIMITED

WHATSIT (Database Management System)
on North Star

on CP/M

on APPLE 2:48k (requires int Basic)
on APPLE 2.32k (requires int Basic)
on ITT 2020 (see Apple)

KLH SYSTEMS

Spooler for CPM systems v3.0

MPI LTD.

MULTIFORTH

PAYROLL

SALES LEDGER
PURCHASE LEDGER
NOMINAL LEDGER
INCOMPLETE RECORDS

MICAH INC.

CP/M for CDOS Users:

Program to Expand CP/M system to be
compatable with Cromemco CDOS software

£65
£80
£78
£65

£70

£72
£500
£200
£200
£200
£1200

£65

Software Manual

& Manuat  Only

£6

£11

£15

£20
£27
£20
£14
£14
£14
£14
£14
£6

£27
£20

£6

£20
£15
£15
£15
£15
£20

£6

Electric Pencil Word Processor
SSIl for TTYetc

DSt | for Diablo

TRS-80 Cassette/disc

MICROFOCUS

CIS COBOL version 4.4
FORMS 2 v11

MICROLOGY

FTNUMB

MICROPRO INC.

WORD-MASTER 1.7A
TEX-WRITER 2.6
WORDSTAR 3.0
MAIL MERGE 3.0 (requires Wordstar)
SPELLSTAR 3.0 (requires Wordstar)
SUPER-SORT: Version 1

) Version 2
DATASTAR 1.101

MICROSOFT INC.

BASIC-80

BASIC Compiler 5.24
FORTRAN-80 3.42
COBOL-80 4.3
M/SORT 1.0
EDIT-80 2.0
MACRO-80 3.42
MULISP

MUMATH 2.02
XMACRO-86

MICROTECH EXPORTS

REFORMATTER
CPM<IBM
CPM«—DEC

MT MICROSYSTEMS

PASCAL MT 5.2

PASCAL MT -+ 5.2 with Softbus

Library Sources

SOFTBUS (Speed Programming Pkge.)

NORTHSHARE

Multi-user system for Horizon Users 5.12

£100
£100
£105
£50

£425
£100

£50

£75
£37
£250
£75
£125
£125
£110
£175

£185
£205
£260
£380
£75

£65

£105
£105
£130
£160

£98
£98

£150
£265
£110

£125

£44

OSBORNE & ASSOCIATES

ACCOUNTS PAYABLE &
ACCOUNTS RECEIVABLE
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YOU AND YOUR MICRO NEED US FOR SOFTWARE, BOOKS AND MAGAZINES.

Most software in this advertisement is available from stock and a 72 hour return service is

thereby offered on most prepaid orders.

Software Manual
& Manual Only

PHOENIX SOFTWARE
ASSOCIATES (For Z80 only)

PLINK—Disc to disc link loader £72 £15
PASM—Macro Assembier £72 £15
PEDIT—Line editor with Macros £72 £15
BUG~—Very powerful debug £72 £15
Package with all the above £193 £33
PLINK—2 Overlay Link Loader £185 £15

SORCIM INC.

SUPERCALC £185 £25

STRUCTURED SYSTEMS

(All converted to UK Standard) \ o
SALES LEDGER £350 £20
PURCHASE LEDGER £350 £20
NOMINAL LEDGER £350 £20
STOCK CONTROL £350 £20
LETTERIGHT £95 £11
ANALYST i

(File management Reporting System) £125 £1
NAD (Name and Address selection system) £55 £11
QSORT £55 £11
SUPERSOFT INC.

DIAGNOSTICS 1 £45 £9
DIAGNOSTICS 2 £55 £9
TERM £72 £7

TDL SOFTWARE
(Technical Design Labs)

BUSINESS BASIC £80
ZTEL (Text Editing Lang.) £35
MACRO 1l (280 Macro Assembler) £35
LINKER £35
DEBUG |1 (for 8080/280) £45

TINY-C ASSOCIATES

Tiny-C language for 8080, 8085, Z80 systems £55 £39

SPECIAL PRODUCT
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Are you tired of squinting at your video screen to find spelling and
typing mistakes in your word processing?

Then you need SpeliStar—tor prompt relief from the pain and
discomfort of proofreading. ™

Spelistar is an optional addition to WordStar which is the most
powerful and versatile word processing software package.
SpellStar catches your spelling errors and typing mistakes before
they catch you. it wiil save you Inconvenience, embarrassment,
and countless hours of staring at your screen. infact. if time equals
money in your business, it won't take long for SpeliStar to pay for
itself in time saved.

Fast, FAST relief

SpellStar whizzes through your text at thousands of words per
minute, comparing what you've written with its 20,000-word
dictionary-on-a-disc. It flags every word notin its dictionary. giving
you three choices. Change the word. Leave it asis. Or leave it and
add itto the dictionary.and it won't get flagged again. Youcan put it
in the main dictionary, or just as easy. create your own
supplement dictionaries on other discs for such things as
specialized terms and client names.

QOkay, so how do you spell relief now? M-P-|.

BASF DISCS

The following formats are available from stock:-
8" SSSD 5,” Soft Sectored, 5',” 10 Sectors,

51, " 16 Sectors

Price Per
Quantity Disc
Ex VAT

1- 50| £2.40
51-100] £2.00
101 - 200] £1.80
201-500] £1.70
501 + £1.50

Minimum order quantity 10 discs. Orders
must be in multiples of 10. Postage,
Package & Insurance 75p per10Discsup
to 50 Discs thereafter 15p. Per 10 plus
VAT . Other formats on requesL

ORDER
INFORMATION

When ordering CP/M software please specily the format you require.
otherwise software will be despatched on an 8" single density disc

All software items are subject to VAT Manuals. when purchased
separately. are not subject to VAT

Please add £345 for postage. packing and insurance on each item
purchased For overseas please add £4.50 per item

Most software in this advertisement is available from stock and a 72 hour
return service is thereby offered on most prepaid orders.

These details and prices are all current as of August 1981 Our prices
reflect an exchange rate of U.S. $2.00 to £1.00 Should the exchange rate
vary by more than 5 cents. a surcharge may be added or adiscount given

MAIL ORDER TELEPHONE ORDER VISIT
Send Cash. Cheque. Postal Order. IMO. Access or Barclaycard/Visa
number to Microcomputer Products International Ltd.. Room PC

11. Cambridge House, Cambridge Road: Barking. Essex IG11 8NT

All payments must be in Sterling and drawn against a U.K. bank.

® Circle No. 108
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descriptive
- Caltalogue:
avallable
€1
deductable
from
first
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PROFESSIONAL

SUPERBRAIN

SYSTEMS

HARDWARE
SUPERBRAINS AVAILABLE FROM STOCK

VARIOUS DISC OPTIONS (capacity 320K — 16
million bytes)

WIDE RANGE OF PRINTERS (QUME, NEC,
DIABLO, SANDERS, ANADEX, DOLPHIN etc.)
HIGHLY COMPETITIVE CASH AND CARRY
PRICES

OUR OWN ENGINEERING MAINTENANCE
SERVICE (24hr response contracts)

HARDWARE AND SOFTWARE SUPPORT FROM
THE SUPERBRAIN SPECIALISTS

DEALER ENQUIRIES WELCOME

WITROTENRLTIRS
TN W
™
i
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MICRO SOLUTION APPLICATION SOFTWARE

—Integrated Accounting System .......... £1000 —Bill of Materials ................... .....£450
—Stock Control System ................... £450 —Payroll System ... ... ... ... ... from £250
The Accounting System includes: Bill of Materials includes:
—Full double-entry accounting —Maintenance of Assembly structures
—Sales/Purchase/Nominal Ledgers + VAT —Multi-level Parts Explosion
—Sales Invoicing —Assembly Components cost calculation
—Trial Balance/Profit & Loss —Requirement Breakdown by period
.. —Open ltem or Balance Forward . .
—Up to the minute Enquiry facility Pad;otg ?gséfcr:‘ssm:r:gdl\?est' T
—Alphanumeric Account codes etc. _Retention of Historical data
Stock Control includes: —Pension and Holiday pay calculation
—Order processing —Special Stationery available
—Invoice/Delivery Note printing —Multi departments
—Reordering and Valuation reports —Up to 9999 employees
COMPILERS AND UTILITIES

—Microfocus CIS-COBOL Compiler ........ £425 —SPELLBINDER word-processing ......... £250
—Microfocus FORMS-2 utility ............. £100 —WORDSTAR word-processing ........... £230
—Micro Solution REPORTER —Mail Merge option for above .............. £75

(CIS-COBOL Report Generator) ......... £100 —DATASTAR data management .......... £160
—Microsoft MBASIC interpreter ............ £155 —SUPERSORT sort/merge ............... £130
—Microsoft BASIC 80 compiler ............ £200 —BSTAM inter m/c transfer ................ £75
—Microsoft COBOL 80 compiler ........... £390 —TTY asynchronous emulator ............. £180
—Microsoft FORTRAN 80 compiler ........ £260 —MICROMODELLER financ. planning ...... £645
—Microsoft MACRO 80 assembler .......... £85 —CBASIC compiler ....................... £75

Contact;
Park Farm House

Heythrop
Chipping Norton
OXFORDSHIRE
OX75TW

telephone:
CHIPPING NORTON (0608) 3256
ask for: Bill Whaley

or

Christine Airey
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BRITISH
GENIUS

FOR PRICE/PERFORMANCE THE BEST MICROCOMPUTER AVAILABLE
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If you think (as we do) that the SUPERBRAIN is a good machine, we are sure you will agree that the BRITISH GENIUS (yes, made in the
UK} is even better, as a powerful microcomputer or as a super word-ptocessor.

* 280 MICROPROCESSOR * 64K RAM % 24 x 80 INTEGRAL VDU % BEAUTIFUL GREEN SCREEN + true
descenders, reverse video, gra?hics chars. * SUPERB KEYBOARD with QWERTY, numeric, cursor control, and 24
function keys. & TWIN DISCS (5in or 8in, 1 or 2 sides; capacities 350K, 700K, 1.2MB, 2.4MB). * OPTION FOR 1 FLOPPY/
1 WINCHESTER CONFIGURATION (capacity 4.8MB or 9MB). * RS232 SERIAL INTERFACE « CENTRONICS
PARALLEL INTERFACE « OPTION FOR GPIB general purpose interface bus for instrumentation links # WORDSTAR
WORD-PROCESSING using the CALTEXT model providing ‘one-key’ operation for most functions. * MOST OF THE
SOFTWARE ADVERTISED OPPOSITE AVAILABLE ON THE BRITISH GENIUS « COMPLETE SYSTEMS SUPPLIED
including comprehensive User Support Package. # PRINTERS — large range available plus all necessary discs and
consumables. # PRICES FROM £2,300 « DEALER ENQUIRIES WELCOME.

Contact:
Park Farm House telephone:
Heythrop CHIPPING NORTON (0608) 3256
Chipping Norton ask for: Bill Whaley
OXFORDSHIRE or
OX7 5TW Bede Dunlop

® Circle No. 109
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Simply by plugging the SMALL SYSTEMS
SOFT BOX into the PET {EEE port and
loading the CP/M disk, the PET will run
under the world’s most popular disk
operating system, CP/M (tm}. No internal
connections or madifications to the PET are
required.

Applications packages designed to work
with specific terminals (e.g. Lear Seigler
ADM3A, Televideo 912 or Hazeltine 1500)
will need no modifications to work with the
PET screen, as the SMALL SYSTEM SOFT
BOX allows the PET screen to emulate any of
these devices. o

Specifications

® Full 60k byte RAM

® CP/M version 2.2

® 780 CPU running at 4Mhz with no wait
states.

® Dimensions : 25¢cm x 9cm x 16cm

® Operates with any sernes 2000, 3000, 4000,
or 8000 PET

® Supports up to 8 Commodore disk drives
in any mix of 3040, 4040, or 8050 drive types.
® Diskette containing CP/M system with
utilities, and full documentation included in
price lists. Please specify 3040, 4040 or 8050
disk format when ordering.

® Optional RS232 serial interface (with user
definable baud rates) for use with a terminal
or printer.

® Optional Corvus drive interface.

Disk format information

When ordering your SoftBox and software
please ensure that you specify the correct
code letter for your disk drives:

2040 or 3040 drives wit

upgrade ROMs

4040 drives, or 2040/3040 with

DOS version 2.1 upgrade {the

disk motor starts spinning im-

mediately on power-up)
(™ 8050 drives.
Please specify the model or PET (2000 series,
3000 series, 4000 series, 8032 or 8096) to help
us configure your CP/M correctly before
shipping. For 2000 series PETs, specify old or
new ROMs.

SoftBox prices

SoftBox .................. .2 550,
SoftBox with RS232 interface .. ..£595
SoftBox with hard disk interface for Corvus
............ ..£615
SoftBox with RS232 and hard disk intétface
Options ..................

Corvus drive prices

5 M Byte
10 M Byte

Designed and developed by Small Systems Enginearin?
in conjunction with Unicorn Software Ltd. 5

Softbox CP/M . software

Package name {author) price with manual/manual only
Languages

ALGOL-60 (Research Machines) £130/£20
ALGOL is a powertul block structured language featuring
ecomonical run-time dynamic allocation of memory. The
compiler is very compact {24k) and supports almost all
Algol-60 report teatures

BASIC-80 (Microsott) £175/£20
This is Microsoft Extended BASIC interpreter, version 5. It is
a powerful, ANSI compatible disk BASIC with many
teatures not tound in PET BASIC, such as WHILE/WENO,
chaining, variable length file records, double precision
floating point, PRINT USING facility, error trapping, hex-
adecimal numbers and more.

BASIC COMPILER (Microsoft) £195/£20
This compiler is language compatibie with the Microsoft ver-
sion § interpreter but generates 8080/Z80 machine code, so
that program execution is typically 3 to 10 times faster.

C COMPILER (BD Software} £80/£15
This compiler supports most major teatures of the language,
including structures, arrays, pointers and recursive function
evaluation. The compiler produces compact, relocatable
8080 code for use with the linker and library supplied.

C COMPILER (Whitesmith’s) £325/£20
This compiler conforms to the full UNIX version 7 implemen-
tation_of the C language, which has more facilities than
Pascal or BASIC and produces tfaster code.

CBASIC (Software Systems) £75/£12
This is a non-interactive BASIC used by many business ap-
plication programs. It supports tull file control, chaining, for-
matted output and sequential and random disk file access,
14-digit arithmetic, WHILE/WEND and optional line
nqmbering.

S-BASIC £155/£20
A structured BASIC compiler generating 8080 native code,
combining structured programming and the speed of
machine code while maintaining the convenience of BASIC

CI1S-COBOL (Microfocus) £425/£30
An ANSI ‘74 standard COBOL compiler fully validated by
U.S. Navy tests to ANSI level 1. The compiler also supports
many features of level 2 including dynamic loadirg of

COBOL modules and a full Indexed Sequential (ISAM) file.

CDBOL-80 {Microsoft) £375/£20
An ANSI ‘74 COBOL compiler producing relocatable
modules compatible with FORTRAN:80 or MACRO-80 out-
put. COBOL-80 has a complete ISAM facility and interactive
screen handling.

NEVADA COBOL £80/£15
A subset of the ANSI ‘74 standard with 18-digit precision, a
bullt-in debugging facility, interactive ACCEPT and
DISPLAY screen handling commands, and very fast execu-
tion time.

FORTRAN-80 (Micrasott} £230/£20
The popular science and engineering language, complying
with the ANSI ‘66 standard {except for the COMPLEX data
type), with enhancements such as mixed mode arithmetic.

mulISP £110/£15
LISP is an interactive programming language widely used for
artificial inteliigence applications.

PASCAL/M £95/£15
This compiter produces p-code and is an extended im-
plementation of standard Pascal, with long (32-bit) integers,
@ SEGMENT procedure type (tor overlays}) and an added
STRING data type.

PASCAL/MT £135/£20
This is a subset of standard Pascal, which generates
ROMable B080 machine code and supports intefrupt pro-
cedures, CP/M file input/output, and assembly language
subroutines.

PASCAL/MT + £265/€20
A Pascal .compiler meeting the 1SO standard, with many
enhancements including full string handling capability and

PL/1-80 (Digital Research) £265/NA
A general purpose application programming language giving
maintrame capability for developing large-scale structured
programs in @ microcomputer environment

TINY C £55/£30
An interactive, scaled-down version of the C language, ideal
for teaching structured programming techniques.

TINY-C TWO £130/£30
A compiler written in TINY C. The source code is included
on disk.

WORD PROCESSING

WORDSTAR (MicroPro) £255/£35
A powerful screen-oriented word processor, designed for
non-technical personnel. Text formatting is performed on
the screen, so that what you see is what you print-out will
look like. WORDSTAR's advanced tacilities include justifica-
tion, pagination, underscore, boldface, subscript and
superscript, block movement of text,

WORDINDEX (MIDAS) £100/NA
A program to assist WORDSTAR users by generating a table
of contents and index from a WORDSTAR document.

MICROSPELL £130/NA
This is a spelling help program which scans through a docu-
ment tile stopping at each dubious word, oftering correctly
spelt alternatives and allowing you to correct the word witha
keystroke.

SPELLGUARD £155/£15
A spelling proofreader to assist jn eliminating spelling
mistakes in document flles.

MAGIC WAND £215/£30
A word processing system with a simple, easy to use screen
editor and a powerful print processor.

TEX (Digital Research) £56/£10
A text formatter to create paginated, page-numbered,
justified copy from a text file. Output may be directed to the
printer or to a disk file.

TEXTWRITER 111 £75/£15
A text formatter to justify and paginate letters and other
documents.

LETTERIGHT (Structured Systems Group)  £105/£15
This program can be used to create, edit and type letters and
other documents,

MAILING LIST SYSTEMS

MAILMERGE(MicroPro) £80/£15
MAILMERGE is an add-on utility for WORDSTAR users
allowing the production ot personalized form letters or other
documents from a mailing list made using DATASTAR or
NAD. Requires WORDSTAR.

POSTMASTER £85/£12
A comprehensive, menu-driven package tor mail list
maintenance.

NAD (Structured Systems Group) £60/£15
NAD is an interactive Name and Address system, allowing a
mail list to be created and maintained. Custom name and ad-
dress labels may be printed, and repofts may be generated.

TELECOMMUNICATIONS

BSTAM £105/NA
This telecommunications utllity permits any type of CP/M
tile 10 be transferred to or from another computer also equip-
ped with BSTAM. Transmission occurs at tull speed with
CRC error checking ana automatic error recovery.

BSTMS £115/NA
An intelligent terminal program permitting communication
with a mainframe computer.

NUMERIC PROBLEMS
SOLVING TOOLS

random access files.
PASCAL/Z (Ithaca Intersystems) £206/£15 T/MAKER Il £145/£18
A compiler producing'ROMable, re-entrants 280 macro-code An advanced utility for preparing management reports with
highly optimised for speed. supporting variant records, str- tabular data, combining visual calculator with a full screen
ings, direct 1/0 and debugging aids such as IMBED and editor.
TRACE.

\
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solitware

for the Commodore PET.....

MICRO MODELLER £425/NA
The number one Financiat Modelling and forecasting
program.

ANALYST (Structured Systems Group) £130/£12
A customised data entry and reporting system in which the
user specifies up to 75 data items per record, and can use in-
teractive data entry, retrieval and update facilities to make
information management easy.

FPL £365/£20
A Financial Planning program so advanced that it's like hav-
ing a mainframe computer on your desk. FPL creates,
modifies, displays and prints financial forecasts

muSIMP/muMATH £135/£20
A package of programs including muSIMP, a high level pro-
gramming language for symbolic and sermi-numeric process-
ing, and MuMATH, an interactive symboiic mathematics
system written in muSIMP.

STATPAK £260/£20
A professional statistics and probability package which can
rapidly handle large files of data.

DATEBOOK £185/£20
This program allows you 10 manage your own time tand
others’} efficently, just like an office appointment book but
with the speed and memory of a computer.

DATA MANAGEMENT
SYSTEMS

CONOOR £365/£20
Series 20/DBMS Data Base Management System simplifies
information processing for inventory control, accounting,
personnel records etc. CONDOR uses the relational data-
base concept

cB8s £210/£25
Configurable Business System is an easy to use, interactive
data management system with the capacity to define and
implement custom accounting applications without recourse
to programming languages such as BASIC and FORTRAN.

SELECTOR i11-C2 £185/£20
This data base processor creates and maintains multi-key
data bases. It prints 'ovméned, sorted reports with numerical
summaries or mailing labels.

HOBS £160/£20
A CODASYL-llke Hierarcical Data Base System with user-
defined SETs, RECORDs and ITEMs, bringing mainframe
data-base management capabilities to your systems.

MDBS £475/£20
Micro Data Base System is a full network data base with all
the featurés of HDBS, with fixed or variable record length,
read/write protection at the ITEM, RECORD, SET and FILE
levels.

MDBS.DRS £160/NA
Dynamic Restructuring System option for MDBS. This is a
stand-alone program allowing data-bases already containing
data to be re-designed without atfecting the data.

MDBS.QRS £160/ENA
Query/Report Writing System for DBMS is a stand-aione
program which provides and English-like query language,
allowing non-programmers to interrogate the data base.

MDBS.RTL £160/NA
Recovery/Transaction Logging module for MDBS, which
records any data base changes in a transaction log file which
may be used by the recovery processor to update a back-up
copy of the data base,

ACCOUNTING PACKAGES (GRAFFCOM)

PAYROLL £475/£35
COMPANY SALES £425/£35
COMPANY PURCHASES £425/£35
GENERAL ACCOUNTING £375/£35
STOCK CONTROL £325/£35
ORDER ENTRY AND INVOICING £325/£36
ADD £255/£36
TIME RECORDING SYSTEM £375/£35
LEASE RENTAL AND HP SYSTEM £375/£35

LANGUAGE APPLICATION
TOOLS

BASIC UTILITY DISK £40/KA
This disk consists of the CRUNCH-14 compacting utility to
reduce the size of and increase the speed or programs writ-
ten in Microsoft BASIC-80. Also included is DPFUN, a set of
double precision routines including square root, natural log,
sinh, argin - runs at high speed.

DATASTAR (MicroPro) £195/£36
A powerful, comprehensive forms contol and display system
tor key-to-disk data entry. DATASTAR is menu driven with
built-in leaming aids such as help messages on the screen,
and input fields may be verified by length, mask, or type {up-
per or lower case, numeric).

FORMS 2 FOR CIS-COBOL (Microfocus) £110/£12
A screen editor which automatically creates a query and up-
date program of indexed files using CRT protected and un-
protected screen formats.

FABS £105/€15
FABS gives you rapid access to large data files by using
balanced tree structres containing up to 65,000 records. In-
structions are Included for use with CBASIC2, S-BASIC,
BASIC-80, BASIC compiler, PL/1-80, Pascal/MT + and
FORTRAN-80.

MAGSAM (il £75/€15
A sophisticated, versatile ISAM file management support
system for use with CBASIC-2 and BASIC-80 business ap-
plications, allowing real-time enquiries, updates, addltions
and deletions

MAGSAM IV £185/£15
A high-speed machine code version of MAGSAM IlI for
CBASIC-2 only. It has a 75 percent taster execution time.

M/SORT FOR COBOL-80 £130/£12
A record-sorting utility for COBOL-80 conforming fully to the
ANSI "74 level 2 sort/merge standard lexcept for alphabet-
name collating sequence).

PSORT “56/NA
A bhigh speed machine language sort-merge utllity for files
with fixed length, aligned field records, such as random ac-
cess files created under BASIC-80.

QSORT (Structured Systems Group) £56/NA
A fast sort/merge program written in 8080 assembly
language for files with tixed record length but variable field
tength. It can sort on up to five ascending or decending
keys.

STRING/80 £50/£15
A set or routines to allow string handling as well as direct
CP/M BDOS calis from FORTRAN-80 and other compiled
Microsoft languages.

STRING/B0 SOURCE CODE available separately £185

STRING BIT £40/€15
FORTRAN character handling routines allowing the FOR-
TRAN user to find, fill, pack, move, separate, concatenate
.?nd compare strings,

SUPERSORT (MicroPro) £125/£25
A supefior sort, merge and extract utility supplied both as a
compléte program and as a relocatabie module in Microsoft
format. SUPERSORT sorts up to 500 records per minute.

ULTRASORT Il £€105/15
This high speed sort utility, equipped with select and excluge
capabilities, will sort, merge and select data files either in
stand-alone mode or called via CBASIC-2 subroutines. It
sorts on five keys, each independently ascending or descen-
ding, with fixed or variable length field lengths.

SYSTEM TOOLS

MAC (Digital Research) £65/£15
A tull Intel standard macro assembler including the pseudo-
ops RPC, IRP, REPT, TITLE, PAGE and MACLIB. Macrn
fibraries are included for CP/M sequential field access,
assembling 2B0 instructions ‘fuses non-standard
mnemonics), etc,

SID (Digitat Research) £65/£10
An 8080 symbolic debugger with full trace, pass count, and
breakpoint tacilities plus back-trace and histogram utilities.
SID works uses symbol files produced by MAC or the
Mictosoft linker to give a full symbolic display ot user labels.

ZSID {Digital Research) £70/ENA
A version of SID which uses ZB0 mnemonics.

MACRO-80 {Microsoft) £85/£15
A Microsoft utility package comprising a powerful macro
assembler which will accept both 8080 and 280 mnemonics
producing a relocatable output file compatible with COBOL-
80, FORTRAN-80 and compiled BASIC object files.

XMACRO-86 {Microsoft) £156/£15
An 8086 cross assembler which uses mnemonics slightly
modified from the Intel ASM86 assembler. All the macro
features and utilities ot MACRO-80 are included.

XASM 05, 09, 18,0 48, 68, F8, 65, COPS 400 and 51

£95/£10
Cross assemblers for the Motorola 6805, Motorola 6809,
RCA 1802, Intel 8048, Motorola 6800, Fairchild F8, MOS
Technology 6502, National Semiconductor 400 and Intel
8051 tamilies.

PASM (Phoenix Software Associates) £70/£15
A 280 macro assembler using Intel/ TDL mnemonics, which
will generate output in either Intel hex tormat or TDL object
format or PSA relocatable binary format.

PLINK 1l (Phoenix Software Associatas) £185/NA
A two-pass disk-10-disk linkage editor capable of producing
ROMable code. It has tull library tacilities, and input can be
PSA relocatable, TDL object or Microsoft REL files.

PMATE £100/NA
This new-generation screen editor is bristling with special
teatures including full side scrolling, and two visible cursors,
one in the text area and another in the command line

BUG and pBUG (Phoenix Software Associatesf70/£15
A Z80 interactive machine language debugging tool with full
mnemonic trace and interactive assembly, using PASM-
compatible mnemonics.

DISTEL £60/NA
Disassembles 8080/280 machine code file to Intel 8080 or
PASM/TDL mnemonics.

DISILOG £60/NA
A version of DISTEL for Zilog 280 mnemonics,

z0T £30/NA
A 780 debugging tool to trace, break and examine registers
with standard Zilog/Mostek mnemonic disassembly
displays.Useful features include the ability to directly arcess
input/output ports, search for hex or ASCIl strings, and
compare memory areas byte by byte.

280 DEVELOPMENT PACKAGE £70/NA
This package consists of a line editor, a relocating 280
assembler using Zilog/Mostek mnemonics with conditional
assembly and cross reference table facilities, and a linking
loader producing in Intel format hex file.

WORDMASTER (MicroPro) £75/25
In one mode this text editor has a superset of CP/M's ED
commands including gtobal search and replace, hoth for
wards and backwards in the file.

RAID £130/£15
Real-time Assembler Interactive Debugger, tor 8080 soft-
ware emulation and real-time debugging.

RECLAIM £40/NA
A utility to validate disk media under CP/M. It checks a
diskette or hard disk surface tor errors, collecting any bad
sectors into invisible files so that they cannot be accessed.
The remainder of the disk can then be used as normal.

DESPOOL (Digital Research) £45/NA
A utility to permit the simultaneous background printing of a
data from a disk file while the user executes another progran:
from the console. DESPOOL occupies 3K of memory.

Please note - the prices in this catalogue are subjeci !2
change. Certain packages may require a software license
agreement 1o be complete and returned before shipment can
be made.

CP/M is a registered trademark of Digital Research Inc.

® Circle No. 110
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Hayden’s

APPLESOFT"
means speed

COMPILER

for your Apple II"—
up to TEN times faster!

APPLESOFT™ COMPILER (Eiten)

Atllast — a program that translates your standard Applesoft’™ BASIC program into true machine code.
The resulting binary program runs 3 to 10 times faster than normally interpreted code. The loriger and
more complex the source program, the greater the increase in execution speed. The file is B-RUN to

execute the final compiled product.
400088096

UTILITY

LINE & VARIABLE CROSS REFERENCE
GENERATOR (Johnson) Provides a cross-
reference of line numbers and variable names.

PET tape £12.75

APPLESOFT UTILITY PROGRAMS
(Gilder) Increase your BASIC programming
speed and flexibility. Contains 9 usefu! sub-
routines: 1. REM Writer 2. PRINT Writer 3. POKE
Writer 4. Hexadecimal/Decimal Converter

5. Line Counter 6. Renumber 7. Append 8. Byte
Counter 9. Slow List/Stop List
400035049 Apple 1l tape

RENUMBER & APPEND: Utility
Programs for the Apple (Gilder) Renumber
your Applesoft program and append a second
program to the one in memory.
400038048 Apple 1l tape

REVIVE (Gilder) When a program is accident-
ally erased, REVIVE searches through memory
and finds the information that enables it to
restore the pointers that have been changed.
400036045 Apple 1l tape £14.70

SLOW LIST/STOP LIST: Utility
Programs for the Apple (Gilder) Start, stop,
and control the speed of your program with
Apple II’s game paddles.

400039044 Apple Il tape £8.10

PSEUDODISK (Neuschatz) This money-saving
program simulates a disk memory system for
Integer BASIC programs. It allows multiple pro-
grams in memory at the same time which can be
run from a catalog.

400048041 APPLE Il tape  approx. £15.55

6502 DISASSEMBLER (Stamm) Produce
assembly language source files with labeled sub-
routines and references from programs already
in memory. It is compatible with Hayden’s
ASSEMBLY LANGUAGE DEVELOPMENT SYSTEM
400086093 APPLE Il Disk  approx. £30.05

£22.10

£11.25

Apple 1l Disk

£140.00

DISK CERTIFIER AND COPIER (Jacc Inc.)
A handy utility program that certifies the accept-
ability of blank diskettes and rejects those with
flaws. It also includes a fast machine language
disk copying program that will work on single
and dual drive systems.

400078090 APPLE 11 Disk £13.35

DISK CATALOGER (LeBar) Automatically
maintains a cross-reference listing of all your
programs, their location by disk number, their
function and use. Catalogs, lists and sorts pro-

grams.
400052032 TRS-80 Level Il tape £12.50
400052083 TRS-80 Level Il Disk £16.20

BUSINESS

HISTO-GRAPH (Boyd) A calendar-based
histogram or bar-graph production system.
Allows the user to enter numeric data that
relates to a date, and reproduces that data as a
high-resolution histogram.

400090090 Apple Il Disk £22.00

DATA MANAGER: A Data Base Manage-
ment System and Malling List (Lutus)
Store information on a floppy disk, and retrieve it
quickly and easily by specific names, or by
category.
400049090

Apple 1l Disk Version  £36.85

GAMES

MICROSAIL (Johnson) A true test of your
nautical skills as you race against wind, tides, and
time.

400044013 £9.00

MAYDAY (Breitenbach) Out of fuel! Try to
avoid crashing with this challenging airplane
flight simulation.
400026015 PET tape

PET tape

£7.35

HAYDEN BOOKS

SARGON |1 (Spracklen) The first great

computer chess program! ' an excellent
program which will provide true challenge for

many players . . . Save your money and buy
SARGON 1i .. .” "80 Software Critique.
400034042 APPLE 1l £22.10
400034093 APPLE 11 Disk £25.75
400034034 TRS 80 Level 1 £22.10
400034085 TRS 80 Level 1l Disk £25.75
400034107 Osl £22.10
40003414X OSlI Disk £25.75

BLACKJACK MASTER: A Simulator/
Tutor/Game {Wazaney) A serious game that
performs complex simulations and evaluations
of playing and betting strategies.
400053039 TRS-80 Level Il tape
40005308X TRS-80 Disk Version

£18.40
£22.10

REVERSAL (Spracklen) Winner of the soft-
ware division of the Figst International Man-
machine OTHELLO™ Tournament, this version of
the 200-year old game Reversi, features 27 levels
of play and high-resolution color graphics.
400070049 Apple Il tape £22.95
40007009X Apple 1l Disk £26.30

STARCLASH (Walton) An exciting game of
galactic strategy for one or two players.
400059037 ‘TRS-80 Level 1l tape £12.50
ROYAL FLUSH: Competitive Poker
Solitaire (Wazaney) A game you can play alone
or with any number of players. High score wins
in this poker-based, fun-filled card game.
Choose from possible game variations.
400071010 PET

400071037 TRS-80 Level Il

£11.25
£11.25

BACKGAMMON (Wazaney) A classic game of
skill and luck played against a preprogrammed

opponent.
400025035 PET £8.10
400025019 TRS-80 Level Il £8.10

MIND THRUST (Sackson) The concept is
simple: the first to complete an unbroken chain
across the playing board wins. It’s up to you to
out-maneuver, out-guess your opponent, the
computer. The player takes turn at either adding
a piece to his or her chain or attacking the
opponent’s chain to make it shorter.

400074036 TRS 80 1l tape £12.75

LANGUAGE

PROGRAMMING IN APPLE™ INTEGER
BASIC: Self-Teaching Software (Banks &
Coan) Teach yourself Apple Integer BASIC and
control your own progress at all times with this
interactive programmed instruction format.
400050048 Apple Il tape £22.10
400050099 Apple 11 Disk £29.45

SUPER APPLE™ BASIC (Lutus) Astructured
BASIC that compiles into an optimized Applesoft
or Integer BASIC program.

400055939 Apple 11 Disk £29.45

New detailed Software Catalogue Now Available

Distributed by
John Wiley & Sons Limited

Baffins Lane - Chichester - Sussex PO19 1UD - England
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AND SOFTWARE

APPLE™ ASSEMBLY LANGUAGE
DEVELOPMENT SYSTEM: An
Assembler/Editor/Formatter (Lutus)
Write and modify your machine language pro-
grams quickly and easily.

400046091 Apple Il Disk Version

Super FORTH (Bugbee) This is a fast, high-
level, expandable language that features integer
and floating-point math, high-resolution
graphics and string handling capability.
400055939 APPLE Il Disk

£29.45

£31.10

ENGINEERING

OP-AMP DESIGN (Gabrielson) Provides the
necessary values for your design and will suggest
appropriate op-amp types. Includes a choice of
six op-amps, and the program will then deter-
mine if your selection of an op-amp will be
acceptable within your chosen parameters. Can
be updated to accommodate future op-amps.
400097044 Apple Il tape £12.50

DOUBLE PRECISION FLOATING POINT
FOR APPLESOFT™ (S-C Software) Extends

the accuracy of the arithmetic available on the
Apple from nine digits to a full 21-digit precision
on all functions in Applesoft compatible format.
400094096 Apple Il Disk  approx. £19.05

MCAP: A Microcomputer Circuit
Analysis Program (Savon) Performs a linear
voltage, impedance, or transfer impedance
analysis of an electronic circuit.

40004501X PET £18.75
400045036 TRS-80 Level 11 £18.75
400045044 Apple Il £18.75
HEATHKIT/ZENITH DISK £22.95

ENGINEERING MATHEMATICS-1
{Gilder) Contains eight programs useful to the
engineer: 1. Solving Simultaneous Equations

2. Evaluation of a Polynomial 3. Quadratic
Equations 4. Integration by Simpson’s Rule

5. Newton-Raphson Roots 6. Derivative of a
Function 7. Factorial of a Given Number 8. Exten-
ded Factorial Calculation.

400013010 PET £11.05
400013037 TRS-80 Level 11 £11.05
400013045 Apple I} £11.05

MICROCOMPUTER AIDED DESIGN OF
ACTIVE FILTERS (Gilder) Eight programs
that simplify the design of active filters and will
calculate the component values needed for
various bandpass, low-pass, and notch-type
filters.

400014017 PEY £12.50
400014033 TRS-80 Level Il £12.50
400014047 APPLE 1l £12.50
400014076 HEATHKIT £12.50
HEATHKIT/ZENITH DISK £16.20

EDUCATION

CROSSBOW (Breitenbach) Features a target
game that, besides offering hours of fun, teaches
fractions in an exciting and competitive environ-
ment. An educational program for all ages.
PET tape

400027011 £7.35

GENERAL MATHEMATICS-1 (Gilder)
Contains 15 programs useful to anyone who
wants to improve their math skills and accelerate
their computation. The fifteen programs are: 1.
Log to Any Base 2. New Coordinates 3. Rectangu-
lar/Polar Coordinates 4. Permutations 5. Com-
binations 6. Vector Cross-Products 7. Vector
Scalar Products 8. Max/Min Locator 9. Number
Rounder 10. Dimension Scaler 11. Histogram
12. Circle Finder 13. Nth Root of a Number 14,
Normally Distributed Random Numbers 15.
Rational Fractions.

400011018 PET £11.05
400011034 TRS-80 Level I} £11.05
400011042 Apple 11 £11.05
400011050 Sorcerer £11.05

COMPLEX MATHEMATICS (Gilder) Con-
tains 8 programs that give the user the ability to
perform computations of complex numbers in
BASIC rather than in FORTRAN. The eight pro-
grams are: 1. Absolute Value 2. Complex Sub-
traction 4. Comlex Multiplication 5. Complex
Division 6. Nth Roots of a Complex Number 7.
Complex Exponential 8. Complex Number to a
Real Power.

400012014 PEY £11.05
400012030 TRS-80 Level 1 £11.05
400012409 Apple Il £11.05

GENERAL INTEREST

DATA-GRAPH (Boyd) Aids in the preparation
of graphs and charts. Numeric data can be
entered into Data-Graph and used to create
colorful one-, two-, or four-quadrant graphs.
400091097 Apple Il Disk £36.80

SONGS IN THE KEY OF APPLE (Lopatin)
Allows you to see and hear your favorite tunes,
pre-programmed tunes or music you create (up
to 200 notes, including rests, per musical piece).
400033046 Apple Il tape £8.10

SKETCHMODE (Walton) Create computer
graphics, modify them, and read them from tape.
400032031 TRS-80 Level Il tape £9.00

KEYNOTE (Microflair Associates) Hear any
type of music in siow, medium, or fast tempo.
400029030 TRS-80 Level 1l tape £7.35

BIOCURVE (Microflair Associates) Charts your
biorhythms against another person’s and
suggests when you will be in a state of instability
and therefore vulnerability.

400031035 TRS-80 Level Il tape £9.00

MICROTYPING (Engel) Features the “touch
method” of learning to type for improving your
computer skills.

400024012 PEY €8.10
400024039 TRS-80 Level 11 £8.10
400024047 Apple Il £8.10

Software prices exclusive of VAT

APPLE is a trademark of Apple Computer Co. Inc.
and is not affiliated with Hayden Book Co. Inc.

New detailed Software Catalogue Now Available

Distributed by
John Wiley & Sons Limited

Software Stockists

John Wwiley & Sons Ltd. are pleased to
announce that in addition to the wide range
of computer books available from us, the
following bookshops are now stocking the
expanding range of Business, Education,
Utility and Games software produced by the
Hayden Book Co., for the APPLE, Pet and
TRS 80 microcomputers.

B.H. Blackwell Ltd., 48 Broad Street,
Oxford OX1 2EP. Tel: 0865 49111

Peters Bookshops Ltd., 124 High Street,
Solihull, West Midlands. Tel: 021 705 8122
William George's Sons Ltd. 89 Park
Street, Bristol BS1 SPW. Tel: 0272 276602
John Smith & Sons (Glasgow) Ltd.
57 St. Vincent Street, Glasgow G2.

Tel: 041 221 7472

Botes-Bookshop, Brook Street, Kington
upon Thames, Surrey KT12HA Tel: 01546 7592
Dillon's University Bookshop, 1 Malet
Street, London WC1. Tel: 01 580 5632
{Science Dept.)

Parry Books Ltd., University Bookshop,
Alsop Building, Brownlow Hill, Liverpool

L1 1AB. Tel: 051 709 8146

Haigh & Hochland Ltd., The Precinct
Centre, Oxford Road, Manchester M139QA
Tel: 061 273 4156

Hudsons Bookshop Ltd., 116 New Street,
Birmingham B2 4)). Tel: 021 642 8311
Cambridge Computer Store, 1 Emanuel
Street, Cambridge. Tel: 0223 65334

Bauermeister Booksellers Ltd.,
19 George IV Bridge, Edinburgh EH1 1EH.
Tel: 031 225 7236

The Software House, Horse Shoe Yard,
Brook Street, London W1.

We would be pleased to hear from Micro-
computer dealers interested in stocking the
Hayden Software range. Please write for a
detailed catalogue to:

John Wilson, Product Manager, John Wiley &
Sons Ltd., atthe address below, or Telephone:
(0243) 784531

NEW BOOKS

PROBLEM SOLVING PRINCIPLES FOR
PASCAL PROGRAMMERS:
Applied Logic, Psychology and Grit

by W.E. Lewls
July 1981 192 pages
0810457679 £7.35

PROGRAMS FOR BEGINNERS ON THE
TRS-80
by F. Blechman

July 1981 160 pages
0810451824 £6.95
.INTRODUCTION TO VSAM

by W.). Atkinson and P.A. DeSanctis

May 1981 168 pages
081045159X £8.00

Baffins Lane - Chichester - Sussex PO19 1UD - England
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LONDON COMPUTER CENTRE

RADIO SHACK DAISYWHEEL PRINTER Il £950
60 CHARACTERS PER SECOND — THE FASTEST DAISYWHEEL PRINTER
* EXCELLENT PRINT QUALITY — SUPERIOR TO MOST FAMOUS
MAKES * BUILT IN PROPORTIONAL SPACING * LOOK AHEAD LOGIC
* USES RICOH RP-1600 DAISYWHEELS
OPTIONAL BI-DIRECTIONAL

TRACTOR FOR RICOH
RP-1600

Heavy duty commercial daisywheel printer,
with high quality printout, coupled with low
noise necessary for office environment * 124
chrs * upper/lower case * 10/12 chrs per inch
giving 126 & 163 columns * 15 inch wide fric-
tion platten * bolding * underline and a hjost
of other features.

* Centronics type Parallel interface as stan-
dard. * Options: Series interface £60, PET In-
terface £65, APPLE interface £75.

RADIO SHACK
DAISYWHEEL Ii £95

EPSON DUAL MODE PRINTERS
LETTER QUALITY & STANDARD DOT MATRIX IN ONE LOW COST UNIT

Other Daisywheel Printers

QUME RO £1550 MX-80 FIT £375 Jr?.?te"r"'xaf# I::Jaﬁ';ﬂv::?moggétgn

QUME KSR £1795 LETTER LIKE PRINT QLUA'-'TY built in dot matrix & built in

NEC RO 3 WAY PAPER HANDLING BeEh oipice.
£1795 1. Leterheads or A4

Full specification as the
MX-80 F/T.

2. Fanfold
3. Paper Rolls
LOW NOISE

RP-1600S £1500

SUPERBRAIN 132 COLUMNS PER LINE
R
WITH NEW EXTRA :f;f&”f:zsmg'éma'””
FEATURES MX-100 F/T £495

FROM £1795*

AUTHORISED TANDY DEALERS

COMPLETE MODEL | 48K

SYSTEM L
SPECIAL OFFER: LIMITED PERIOD 48K
System 16K keyboard, 32K Expansion In- |
terface, dual Disc Drives, Green VDU, com-
plete with all cables. £999
16K keyboard with UHF Modulator £375
16K System with VDU & Cassette £475 ! 1
32K Expansion Interface £289 —
Dual Disc Drives £399 ———
MODEL Il

from £1999 including CP/M MODEL Il
State-of-the-art generation computer. Over
10,000 already sold in USA. 8 siot bus en- From £550
sures expansion to hard discs and other 16K withoutdisc drives £550
peripherals. 76 key professional keyboard. 48K without disc drives £599

Self test on power up. CP/M 2.2, TRSDOS 48K with disc drives - £1399
& Level Il BASIC are standard. With Epson MX-80 and Scripsit

* 16% Greater Disc Capacity

* Faster disc Access

* Auto Repeat on all Keys

* 18 Programmable Keys
Now with multi-coloured dedicated
keys for Magic Wand and Wordstar;
the ultimate word processors.

*£=$1.80

CP/M SOFTWARE
WORD PROCESSORS

WORDSTAR £276 i
3 / . for Wordprocessin
WORDSTAR WITH DEDICATED KEYS £340 Cpr/;\”tz‘seenzzfzi ‘t’f‘?,(/fg%eE‘L’f,?P goft . 9 £1788
WORDSTAR MAIL-MERGE £e5 R V€10 0eY :
MAGIC WAND £185
MAGIC WAND WITH DEDICATED TRS-80 MODEL | SOFTWARE
Wil Tl
SPELLBINDER £185 )
SPELLBINDER WITH DEDICATED SCRIPSIT (CASSETTE) £25 THE SPECIAL LCC APPLE
KEYS £250 gﬂglééi}/lplssalge FOR PENCIL . SYSTEM
DATA BASE SYSTEMS VAT AID PROGRAMME £45 4(1;8K Apple, Dual 4{0 Track Disc Drives & 12
DBASE || RELATIONAL DATA BASE  £375 CCA DATA MANAGEMENT ke Serec PRI £1395
CONDOR £250 SYSTEM £125 Double Vision 80x24 Card £170
TiM £75 FINANCIAL PLANNER/ $6PK/,I;AASI\(/)|f(tICnatredger) Card Egg
CRITICAL PATH MODELLING Centronics Parallel Card £75
ANALYS'S T/MAKER £175 Serial Printer/Communications Card £85
TARGET £250
MILESTONE £250  MINI-MODELLER £350

ALL PRICES ARE EXCLUSIVE OF VAT AND DELIVERY

DEALER ENQUIRIES INVITED ON ALL PRODUCTS
43 GRAFTON WAY, LONOON W1P 5LA (Opposite Maples )
OPENING HOURS: 11-7 MON-FRI 124 SAT Tel: 388 6991/2

24 hour answer phone: 01-388 5721




The ASP 3500...

|| @

4 HIGH SHFEED 1380 CPH%
22% COLUMN WIDTH
TRACTOR FEED OR CUT
SHEET INSERTER

S DOT MATRIX

FULLL. GRAFPHT Gt

TRUE DESCENDER

GO I AR L TR INT
wio). = THET
= K BUFFFER

PARALLEL OR SERIAL

INTERFACE M= STANDARD
FLUS MANY MORE l
FEATURES

matrix printer
~ from

Contact: Kelvin Gregory
Mitsui Computers
Oakcroft Road,
Chessington, Surrey.

Telephone: 01-397 5l

MICRADAGE ELECTRONICS

135 HALE LANE EDGWARE MIDDLESEX HA8 9QP
TEL:01-959 7119 TELEX: 8813241

We make a good deal a
good deal better

We stock the best products at the best prices then add
a personal or postal service and helpful advice.

THE
only OUTSTANDING
£170 Z ACORN ATOM

inc. VAT
ready built

o
oM

47 t=> 2114 RAM sets - MUST GO
= AT ONLY £2 each

PLUS

all the latest software - games, maths, VDU

PLUS

the Seikosha prmitgr at inc VAFTassettes
oni

STOP PRESS!
Now only £199 inc. VAT and postage
for the Seikosha uni-hammer printer.

96ASCII characters.
48K RAM
DAI personal computer S, rom
fii ndil FOR THE
£684 ' COMPUTER
inc. VAT MAN WHO
: ‘ WANTS
~
J oy
Atari_games NV

Dealer enquiries welcome
@ Circle No. 112

PRACTICAL COMPUTING October 1981

The top range of games programs at rock bottom

RS- MISSILE COMMAND £27 50

{Asteroids available soon)

For all these things and more, come to Microage
at Edgware and browse. We are open Monday to
Saturday, from nine in the morning until late.

If you cannot pay us a visit, just telephone or send
a self addressed envelope for our mail order prices.

IMERADAGE ELELCTRONIES

136 Hale Lane, Edgware, Middlesex, HA8 9QP TEL.01-959 7119
| Main Line: Mill Hill Broadway
[sieciavcam <

Tube Station: Edgware ' e J
ViISA
— | On the 240 and 221 bus routes A
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The complete interface system for microcomputer —
based monitoring and control.

3D Digital Design & Development, the specialists in the field, present their new modular system
for configuring convenient, moderately-priced, and versatile multi-channel input/output systems.
Specially designed for use in industrial and laboratory environments — the industry standard
Eurocard based 19" rack can be driven from most popular microcomputers.

Main features ® controlling instruments with BCD or logical inputs

@® monitorin n j f . - .
mepenadTe f 10| siounls) fomy YERESSRpIEE. ® sensing contact closures, limit microswitches

strain gauges, pressure transducers etc.,

@ driving analogue signals into proportional power

& reqeViSIRiAISiNdata (BO0) ffom BULTUIEEE S controllers, DC motors, with accurate indexing

scales, spectrophotometers, counters, and other digital
inst. @® communicating information with remote terminals

. . over a serial link
@ actuating external circuits, lamps, heaters, motors, 8 2

alarms etc. @ any variations on these themes

LINK-UP

LINK-UP is a firmware package allowing several Commodore com-
puters to share the same peripherals (disk drives, printers etc.) and, in
its enhanced version, communication between computers themselves.

MAIN FEATURES INSTALLATION
The whole system consists of two EPROMS, one to
@® Simple installation — NO external hardware. exchange the existing F-ROM and anotherin 9% —or A$

— slot (both versions are available).
@ Solves the file handling problems with both sequen-

tial AND random access files. FILE HANDLING
. The firmware has been designed to cope with the
® Makes the user aware of the ‘transactions’ on the problem of two computers reading simultaneously from
IEEE Bus by displaying messages on the screen’s the same file, so that no ermrors occur.
status line.
@® No theoretical limit on the number of computers in SCREEN MESSAGES
the system. Practically limited only by length of IEEE While the Bus is not free, a message is displayed on the
cable and peripheral access time. screen of a computer that tries to access the disk, so
that the user is aware of the fact and doesn't have to
® Three modes of operation; transparent; programmer worry about the idea of the system having ‘hung up'.

— controllable; and stand-alone.

MODES OF OPERATION

In the transparent mode the computer performs as if it
were the only one in the system.

tugol;r':rEmEirg?iﬁsNCEMENTs In the manual m_ode Bus access can be fully pro-
grammed so that in an application package, the disk

@ Printer spooling and printer handling can be optimized for a distributed

processing environment.

in the stand-alone mode the computer would act

@ File security options exactly as in a stand-alone system.

® Low cost compared to existing hardware solutions.

® Messages between PET's

3D hardware is backed up by illustrative BASIC software to cover any
combination of interface cards and microcomputer.

Free demonstrations can be arranged atour London offices oryour premises at
any time.— We support the end-user

Digital Design and Development 1s/19 warren Street - London W1P 5DB Tel: 01 387 7388

® Circle No. 11.



The Work Stailon

Transforms
your micro into
a business
machine

The Work Station is designed
for your convenience, allowing
you to set your monitor back to
a comfortable viewing and work-
ing distance. It has six outlets
on the back panel for all your
power needs
and six lighted
switches on the
front panel to
give you finger-
tip control of
your computer
& peripherals.

Thereis a
specially filter-
ed outlet for
your computer,
controlled by
the ‘CPU’ switch.
This fitter
protects your
computer from
line noise, spikes
and other local
interference.

The outlet marked ‘not
switched' is a convenience
outlet for a desk lamp, clock, etc.
itis on whenever the power cord
is plugged in. The remaining outlets
are controlled individually or as a
group. When the power switch is on
you may turn any of the outlets
on or off with the appropriate
switch, or you may turn them all
off with the power switch.

The Work Station is designed
for a total load of 1875 watts.

A control centre

@® Finger-tip switches for
instant control.

@® Lights show which units
are on.

® Rugged construction
protects your equipment.

@® A stable support for
your monitor and disk storage.
® No more fumbling round
the back for switches.

@® Quality wood veneer finish
to complement your office.

PRACTICAL COMPUTING October 1981

A professional
installation

@® Transform your office desk
into a work station.

@® Save space and increase
storage by removing clutter.

@® Bring your monitor to
comfortable eye level.

@® Power only the units

you require.

@® Full-width back panel hides
those vulnerable trailing cables.

Industrial stand-
ard electronics

@  Six backlit push button switches

@® Advanced in-line filtered
supply eliminates mains spikes
and lost data

® Metal-chassis mounted:
completely enclosed.

@® Solid silver switch contracts.
Long life and reliability.

® Twin fuse protection.

@® Heavy duty power cable

for extra peripherals.

4 Diskdrives
5 Monitor

3 Microcomputer 6 Storagearea
Overall size 243" x 10" x 10"

1 Work Station
2 Switches

See The Work Station at your local
computer dealer, or send a cheque
for £200 (Inc. VAT and P.&P.) to.—

EMKAY SYSTEMS

“The Business House",
37 St Michael's Square, ‘apple
computer

Gloucester GL1 1HX
Telephone: (0452) 424411

® Circle No. 114
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PRINTERS

SEIKOSHA GP-80

The Smallest 80 Column Dot
Matrix Printer.

Unigue printer principle. 80 col
lines. 30 cps. 12 cpl. Plain paper
Tractor drive weight 2.5 kg
Footprint 12 6 sq. 1ns. Bit
addressable graphics. Parallel

OKI MICROLINE 80 & 82

Compact 80 Column Printer.

= 80 cps. Uni direction (MLB2 bi-

. direction). Parallel interface. Serial
interface option. (ML 82 standard).
Pin and friction feed. Tractor
option. Condensed and expanded
characters. 80, 40, 66 and 132 cpl.

Performance Printer.

Five models. 80 cps. Bi-directional.
Parallel interface. RS232 Pet Apple
TRS 80 Video Genie Sharp
options. Letter quality. Lower case
descenders. Condensed enlarged
and bold characters. Models
provide tractor roll and sheet feed -
MX-80 £359  bit inage graphics - up to 15 1ns

MX-80 F/T-1£399 Papel
MX-80 Type Il £426 MX-82 £449 MX-100 £575

Fe TR s e - =
ML 80 £299
£199 ML 82 £449
EPSON MX SERIES OKI MICROLINE 83
e \ Low Noise, High Price- Medium Speed 15 Printer.

= 120 cps. Bi-direction. Pin and
friction feed. Tractor option. 132 cpl
H N a 10 cpi. 4 character sizes. Graphic
characters. Parallel and serial
interface. Fast senal interface
option.

£799

ANADEX DP-9000 RANGE

High Quality Fast, Versatile
Printer.
Four models. Up to 15 in¢h paper
width. Lower case descenders.
160-220 cps bi-directional printing.
RS232 current loop & parallel
interface. X on X off. Optional 2K

| buffer. Multiple print densities.

M Fast print off high-density bit

image graphics.
DP-9000 £795
DP-9001£895 DP-9500£895 DP-9501 £995

TEC STARWRITER

Best-Buy Daisy Wheel Printer.

Bi-direction. 25 cps. Low cost
supplies. Standard Daisy Wheel.
Carbon and fabric nbbons. Parallel
g or RS232 1nterface. Sheet feeder

B options.

Parallel Interface £1020
Serial Interface £1067

LEAR SIEGLER 310

Professional Dot Matrix

Printer.

i High throughput. 180 cps. Bi-

L duection. Fast head travel. Space
. skip over. Lower case descenders.

| Enlarged and bold fonts. Parallel

| R8232 and current loop interfaces.

.. X on X off. Condensed character

I option. Sound reducing option.

£1386

® Authorised distributor

® Rapid delivery ,

® Dealer educational & quantity discounts
® Prices exclude VAT

RIVA TERMINALS LTD.

Glendale Park, Fernbank Road, Ascot, Berkshire SL5 8JB
Tel: Winkfield Row (03447) 5193 Telex: 847530 :
Northern Office: Tel: Harrogate (0423) 503867

24
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TOUGH QUESTIONS
YOU SHOULD ASK
BEFORE BUYING
A MICRO.

1. Is it easy to use?

2. Are the programs versatile?

3. Is it absolutely reliable?

4. Does it have a national network of
distributors and dealers offering
full service and support?

5. Is it competitively priced?

6. Can you see proof of performance?

With the new Adler Alphatronic the answer is ‘yes’ to all FREE

these questions. Because Alphatronic is the micro that was With model P1: a two disk basic teach-in course worth £85.
specially designed for the small businessman. To cut paperwork,  ith model P2: a two disk data reirieval program worth £120.

cope with.occoums, payroll, stock control, VAT — and generally Send back the coupon and we'll tell you how Alphatronic
make business, and cash, flow more smoothly. When itcomesto  oid be the answer — your answer.

versatility, price, reliability and performance, Alphatronic is
outstanding value.

The Alphatronic P1 costs £1600* and includes a 2000
character screen, keyboard and integral double density floppy
disk unit. Alphatronic P2 complete includes 2000 character
screen, keyboard, two integral double density floppy disk units
together with a dot-matrix printer, CP/M  disk and manual and
costs £2345.*

* Prices exclusive of VAT, 1 Trade mark of Digital Research Corp

alphaironic

ADLER's NEW £1600 MICRO. BRILLIANTLY SIMPLE ALPHATRONIC.

Alphatronic Division, TRIUMPH ADLER (UK) LTD.
(formerly Adler Business Systems Ltd. )
27 Goswell Road, London ECIM 7AJ. Tel: 01-2501717.

Please send me further details on the Adler Alphatronic. ]
N e e e o e R |
COMPANY ..o
AAress . ... |
| Telephone ... ... |
Printer not included on P1 model at £1600. PC 12/81
IBS 81 October 20-29. Hall 4 Stand 321. ® Circle No. 116
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THE VIdeo Genle EG3000 Series

WITH *16K user RAM plus extended 12K Microsoft BASIC in ROM *Fully TRS-80 Leve! i1 soft-
ware compatible *Huge range of software already available °Self contained, PSU, UHF
modulator, and cassette *Simply plugs into
video monitor or UHF TV *Full expansion to
disks  and printer *Absolutely complete

just fit into mains plug.

. £299 ...
arso

by seikosha

The most compact 80 column impact
graphic-dot printer available -
at a very compact price

Graphics, Normal and
Double- Width Characters
can be printed on the

same line. Pine Feed
Tractor is equipped as
standard.

Two Line-Feed
Commands {1/6 and
1/9inch)

Print on Plain Paper with
two copies

Continuous Self-Inking Ribbon for easy handling
Centronics type Parallel Interface standard
Wide Range of Optional interface Boards
_Self-Test Programme standard

SUPERBRAIN

SuperBrain's CP/M operating system
boasts an overwheiming amount of

Aculab

available sottware in BASIC, FOR- F'Oppy Tape
TRAN, COBOL, and APL. Whatever

your application. . . General Ledger, The taPe that_ behaves
Accounts Receivable, Payroll, Inven- like a disk.

tory or Word Processing, SuperBrain
is tops in its class.

320K £1850 700K £2400
1.5Mb £2750

COMMODORE
COMPUTERS

Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
8 commands add 12 powerful
functions to level 2 BASIC. No
buttons, switches or volume

$£225 el

I_ﬂnﬂmcuk

i,

Simple to build, simple to operate.
A powerful, full facility computer
with all the features you would
expect.
Just connect the assembled com-
puter to any domestic TV and
power source and you are ready
to begin.
Full-sized QWERTY keyboard
6502 Microprocessor Rugged
injection-moulded case 2K RAM
8K HYPER-ROM 23 integrated
circuits and sockets Audio

Acorn Atom

%‘g Unique in concept —
the home computer
that grows as you do!

Special features include
*FULL SIZEDKEYBOARD
*ASSEMBLER
AND BASIC
*TOP QUALITY
MOULDED CASE
*HIGH RESOLUTION
COLOUR GRAPHICS

cassette interface UHF TV out-
put Full assembly instructions

£120 . ...

The Second Generation
Personal Computer

Highest performance-lowest price

*48K (8080A)
*16 Colours or shades of Grey
*Multiple High Resolution Graphics

Modes (64 x 71, 129 x 159, 255 x 335)

*Character mode {60 x 24)
*Split Screen Modes

DAI Personal

*Full ASCII Upper & Lower
Character Set

*Unique graphical — Sound
Commands for Smooth Music,
random frequencies &
enveloped sound!

Tstonh 2595

controls. Full control of all
functions from keyboard or

program. Maintains directory with
up to 32 files on each tape.

for all TRS 80

PET 8K
PET 16K
PET 32K
PET 8032

DISK DRIVES

£415

4040 £695 & Video Genie owners

- TRS80 216 5
crson vio0s Bl T

nc. .
cable) £299 Vlde_O 2170
EPSON MX80T £395] Genie:
ANADEX DP8000 £495 -
ANADEX DP9500 £895 [| Please add £10 Securicor
ANADEX DP3501 £995 | delivery charge to all |

computers etc.

VIDEO MONITORS | p;,"15% VAT on all prices.
10" BLACK & WHITE £85
10" GREEN SCREEN £95

IThcroShyl

Computer
Paper Tiger 460

Features like a specially developed nine wire ‘staggered column’ head which overlaps the dots
of each matrix character with just ane pass of the printhead giving a dense, high quality print
image without reducing the units 160 c.p.s. print speed.

It also offers a bl-directional logic seeking device to enhance its print optimisation character-
istics and wide range of ‘print versatility" features such as mono or proportional spacing, auto-
matic justification, programmable horizontal and vertical tabbing, and ‘fine’ positioning for

word pracessing applications.

Paper Tiger 560

The Paper Tiger 560 is the first printer which bridges the gap between convenitonal matrix
and ‘daisy wheel’ types offering quality printing at a relatively low price.

Full "width* 132 column printing at 160 c.p.s., a unique nine wire 'staggered’ print head, bi-
directional printing, an inbuilt tractor feed and a host of selectable teatures set it apart from

ordinary matrix printers.

Plus for even greater versatility a full dot plot graphics

tacility if supplied which includes a 2K
butfer.

at only

+ VAT
The Paper Tiger 460 sets new standards
by incorporating many features previously
only available on units costing much more.

£795 + var

BOOks&bits Books — Manuals —

Diskettes — ribbons — Paper
chips {2114 x 2 1K) £4 pair.

R S$232 to Centronics interfaces £40 etc. etc.
A variety of second-hand computer

equipment usually available,
spares, repairs and service.

9 St. Peter's Terrace, Lower Bristol Road, Bath, BA2 3BT

Telephone: (0225) 334659.

® Circle No. 117
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~ THE DECISION IS YOURS!

NEW!—THE DECISION1 —A UNIX COMPATIBLE SYSTEM
FROM MORROW DESIGNS

VERSATILE AND COST EFFECTIVE — The DECISION 1 was
designed to be the most versatile and cost effective multi-user,
muiti-tasking microcomputer available today. The DECISION 1
is ideal for both smaller business and data/word processing
applications. The DECISION 1°s versatility provides the systems
developer with a single hardware package that can accommaodate
the widest variety of needs. From single-user, dedicated
applications to multi-user, multi-application environments. Plus
modular expandability which provides maximum upward
compatability.

MULTI-USER, MULTI-TASKING — DECISION 1 memory
management hardware includes a memory map similar to the
IBM 360, and IBM 370. It supports up to 16 tasks or 15 users
and a supervisor without swapping. Each task or user enjoys
complete memory protection and dynamic memory allocation.
One task may be delegated as a supervisor to privileged system
functions forbidden to ordinary tasks or users. Such functions
{1/0 calls, unauthorised memory access etc.), will trap to the
supervisor. If supervisory functions are not required the system
can be configured for turnkey multi-user operation.
MULTI-PURPOSE |IEEE696/S-100 — DECISION 1 utilises the
Morrow Designs |EEE Standard S—100 Wunderbuss. That means
you can configure it to your specific applications. Add a floating
point processor add memory (to a full megabyte), add 1/0O, add
controllers . . . . add boards from dozens of manufacturers.

MINICOMPUTER PERFORMANCE IN A MULTI-USER MICRO

AN UNMATCHED SOFTWARE BASE — DECISION 1 runs under the M/OS operating system. M/OS is compatible with UNIX and
UNIX programs will compile directly. Morrow CP/M has been configured to run under M/OS and communicate with both CP/M and
UNIX standard media for maximum portability. Languages include BASIC, COBOL, FORTRAN, RATFOR, Pascal and C. That means
DECISION 1 offers you a software base unmatched in the price/performance arena.

THE SYSTEM — Every DECISION 1 central processing unijt contains exactly the same system hardware. This design gives the systems
integrator total flexibility in upward expandability. This basic unit consists of: Z80A, 74 //0 Slots, 3 Serial Ports, 2 Parallel Ports,
Hardware and Software Supervisor, Memory Map, Real Time Clock, Programmable Interrupt Controller, CP/M V2.2 Operating System

and.Microsoft BASIC, plus documentation, cables etc.

LIST PRICE: £1095

HARDWARE — SOFTWARE —

Morrow 64K RAM Card (Static, bank switching} . . . . .. ....... £625 MNIX (UNIX COMPATABLE}) .. .................. £445/£25
Muit I/O Card (3 ser, 2 par, RTC, prog. interruptcntrl} . . .. .. ... £226 WordStar — WordprocessingPackage . . . . . . ... ........ £205/£25
Switchboard (2 serial 4 paraliel). . . . . ... .. ... ........... £165 Spelistar — Dictionary Utility for WordStar . . . . . . ... .. .. £125/£25
Dual 48tpi 5%’ Drives (800K ) system inc. DMA controller . . . . . . £1245 MailMerge — Mailing list for Wordstar . . .. .. ........... £60/£15
Dual 96tpi 6%** Drives (1600K) system inc. DMA controller . . . . . £1695 DataStar — Database Management System. . . . .. ........ £160/£25
Dual single sided 8" Drives (1000K} system inc. DMA controller. . .£1295 SuperSort — CP/M File Sort Utility. . . .. .. ... ........ £110/£20
Dual double sided 8" Drives {2000K) system inc. DMA controlier . .£1745 MMike’s BaZic (280 BASIC for North Star DOS or CP/M} .". . . .£95/£25
6%’ Hard Disk (Mb) system inc. DMA Controller. . . ... ... .. £1895 COMSTAR North Star BASIC Compiler. . . . . ... ....... £245/£20
8'* Hard Disk (10Mb) system inc. DMA Controller . . . . .. ... .. £2245 CP/MV2.X for NorthStar Horizon. . . . ... ............ £95/£18
14" Hard Disk (26Mb) system inc. DMA Controller . . .. ... ... £2895 STARLINK 1 Morrow Hard Disk/North Star Floppy CP/M. . . . . £125/£5
Tape Cartridge Backup Unit (126Mb} . . . . . ... ... ....... £1875 STARLINK 2 Multi-User Version of STARLINK 1. . . . ... .. £275/£10
DMB6400 64K Dynamic Memory Card (Bankswitching) . . . ... .. £495 Microsoft MBASIC—80 Interpreter . . . . . ... .......... £155/£18
DM6400 64K Dynamic Memory Card {Non-Bankswitching) . . . . .. £375 Microsoft MBASIC—80 Compiler. . .. .............. £195/£18
TeleVideo TVI-910VDU . . . . .. ... ... .. .. £460 Microsoft FORTRAN-—-80 Compiler . . . . ... .......... £205/£18
TeleVideo TVI1-920 VDU (Customised for WORDSTAR) . . . .. . .. £695 Microsoft MACRO—80 Macro Assembler . . ... ... ....... £85/£15
TeleVideo TVI-950 VDU Detachable keyboard, many features. . . . . £750 CISCOBOL StandardPackage .. .................. £395/£30
Epson MX80F /T Printer Friction + Tractors + Graphics. . . . . . ... £395 APPLICATION SOFTWARE —

Anadex DP95S00L Printer Full width (15}, 160cps . . ... ... ... £795 APPLICATION SOFTWARE —

TEC Starwriter Daisy Wheel Printer . . . .. ... ... ... ...... £995 Bell Business Systems Integrated Accounts Package . .. .. .. £1750/£25
NEC Spinwriter RO, Letter Quality . ... ... ............ £1695 Horizon Computers Ltd Integrated Accounts Package . . . . . . £1500/£25
OEM/TRADE/DEALER ENQUIRIES WELCOME — PLEASE WRITE OR PHONE FOR FURTHER DETAILS

Prices and specifications subject to change without prior notice.

Software: first price includes s/w and doc, followed by price of doc.
only. 100% credit against doc. if s/w purchased later.

1BM 360 and 370 are trademarks of I1BM corp. Wunderbuss is a
registered trademark of Morrow Designs. Decision 1 and M/OS are
trademarks of Morrow Designs. UNIX is a trademark of Bell
Laboratories Inc. CP/M is a trademark of Digital Research Corp.

Available from:

INTERAM COMPUTER SYSTEMS LTD
46 Balham High Rd

London SW12 SAQ

Tel: 01-675 5325/6/7 Telex: 925859
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Logitek is the sole distributor
in the U.K. and Eire of Altos
microcomputer systems. The
company have a policy of
maintaining stocks of hardware
and software for immediate
despatch.

Logitek offers hardware and
software support from its offices
in Chorley and London and the
factory in Glasgow.

The Altos ACS 8000 range of
business and scientific
microcomputer systems has
created a new standard in quality
and reliability. Altos '
microcomputers cover arange of
advanced, cost effective systems
which offera wide range of single
board configurations to serve
OEM'’s and the business sector.

ACS 8000-2

Hardware price: £2995

Z80A CPU

Dual 8" floppy disks

2 Serial RS232 Ports

1 Parallel Centronics Port
DMA

Floating Point Processor
Prototyping Board

ALTO)

Exclusive distributor in the U.K. and Eire

WG 3 EL.C. Electronics Limited,

Features:

Options:

The upgradable solution.

8-10 Fazakerley St., Chorley, Lancs. PR7 1BG o &
Tel: (025 72) 67615/66803 Telex: 677354 7 cf’ )
29/30 Brook Mews North, London W2 3BW gl\l N
Tel: (01) 4027479 > ob“‘ &

\ 30 Kelvin Avenue, Hillington Industrial Estate, Glasgow. G524LH qo\‘ e
Tel: 041)852 116671661 7 ,\o\‘;\e ,‘e‘ o

WG 2 i

The ACS8000-10 system
comes ready installed with 208K
of memory arranged in four
banks of 48K with 16K common,
1 Parallel Centronics Port t© give multi-tasking capablllty
1 Network RS422 Port under the MP/M operating

10 MByte 8" Winchester J’stem A single sided, single/

ACS 8000-10

Features: Z80A CPU
6 Serial RS232 Ports

Disk ouble density 8" floppy disk
A iz g drive is fitted together with an 8”
2/681;4(32)(';0%85 Rﬂ(ﬁpy Disk Winchester hard disk with a
capacity of 10 MByte
Option : DMA (unformatted). The operating

s stem is bootstrap loaded from

e floppy disk. A further 8”
Wl nchester and/or a Mag Tape
Cartridge backup unit may be
added at any time.

Floating Point Processor

To o RER

Logitek offer the ultimate OEM service:—

OOff the shelf stocks ®Reliability ® On site upgradability
®Hardware and software support

®Established user base of over 1000 systems worldwide
@Attractive Distributor/OEM discount

All systems are 19" rack mountable. 14’ and 8” Winchester hard disks
give up to 58MByte online storage unformatted. The Mag Tape Cartridge
backup system offers up to 17.2 MByte storage unformatted. Y/
Communications QJQ
IBM 3780 and ICL CO3 emulation for'total communication P e
with large mainframe systems. & o
Languages 5

i i 7 2PN
Cobol, Basic,Fortran, APL, Pascal, PLI, C running under & \@\ /

CPM and MPM operating systems. Oasis single and_ <~ ¢° ¢
multiuser operating systems from Phase One. -
Graphics & Scientific

Fortran subroutine libraries and stand
alone packages available.

28
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NOWw we never
say no

Icarus can now offer a complete range
of microcomputers from 320K-60M

COMMANDER COMPUTERS
IEEE Communications Port with 4
RS-232 serial ports and 4 8-bit parallel
ports. Full graphics standard. Three
models — the fully seif-contained 964 with
integral 9” video display, the F64 with2 8”
disk drives and the M64 with one 5" disk
drive.

g"YUS'%g;}JSSER MULTI-PROCESSOR SINGLE AND MULTI-USER UPGRADEABLE/

S 3w — d EXPANDABLE SYSTEMS

T g = ghl € unparalieled periormance lor on€ t0 - (yffering the disk storage capacity that's exactly right for you. Single user
16 users. Each terminal has a dedicated processor with 5 chines to take 5% " or 8" floppy disks giving 320K—2.4M capacity and
its own RAM. multi-user machines with up to 60M on hard disk.

A comprehensive new range of microcomputers so versatile that a system may be compiled for each and every micro-based
application — that’s the exciting news from Icarus. Columbia Data Systems of the USA has appointed Icarus to handle its full
range of CP/M and MP/M single and multi-terminal products with hard and floppy disk storage capacities. Which means that

whenever you need a microcomputer, for whatever purpose, Icarus will.never have to say no.

For full details of the complete Columbia range, or if you would like to become a dealer yourself, contact

Computer Systems Ltd.
Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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TRANSAM
COMPUTER SYSTEMS

THE TUSCAN S100
MICROCOMPUTER SYSTEM

Designed, built and supported in Bnitain by
TRANSAM, the Tuscan 8100 system is an
economical and very powerful computer system,
designed to be used in several configurations
dependent of user requirements.

Using the Z80 processor, it is CR/M
compatible with §100 expansion onboard. If that
doesn't mean much to you now, then rest assured
that it will when it comes to ease of expansion and
software availability. An ideal system for use at
home, in the office, at school, in the lab or in
development applications, TRANSAM take care of
all'your requirements. Our new systems catalogue
covers the Tuscan and a whole range of computer
hardware now available.

DEALERS:

DESK TOP $S100 SYSTEMS
TO SUIT YOUR NEEDS

We support the $100 bus! Our expenence in
microcomputer design and development enables
us to support a whole range of computer
hardware, to help and explain systems and to offer
the level of support you can only get when dealing
direct with the manufacturer.

We have laid out in our new systems
catalogue all you need to know about choosing
your hardware, how to choose the right printer and
the size of disc drive, and what future expansion to
consider. Our advice is free and our systems are
very competitive.

Even if you don't have an $100 system, our
catalogue has something of interest to everyone.
Send for your copy now, or better still call in and
see us and collect your copy from our London
showroom. We sell direct and by mail
order worldwide.

BERKSHIRE: Purley Computers, 21 Bartholomew Street, Newbury. Tel: 41784. CLEVELAND: CEL. 60 Lord Street, Redcar. Tel: 481460. CORNWALL: Diskwise. 5
Fore Street, Cailington. Tel: 3780. DEVON: Bits & Bytes, c¢/o Webber Motor Sports, 48 Hl%h Street, Bamnstaple. Tel: 72789. Diskwise, Deptford Place, Northill,

glzrgouth. Tel: 26700. DORSET: Abacus, 238 High Street, Poole. Tel: 85558. EAST SUS

EX: Newhaven Computers, 1 Bridge Street, Newhaven. Tel: 3699.

WUCESTERSHIRE: Screen Scene, 144 St. George's Road, Cheltenham. Tel: 28979. LEICESTERSHIRE: Andonis Ltd., 34 Leicester Road, Fleckney. Tel:
Leicester 402126. LONDON: Henry's Radio. 404 Edgware Road. W.2. Tel: 402 6822. MERSEYSIDE: Business Equipment Centre, 10 Edge Lane, Livel I. Tel:
263 5783 NOTTINGHAMSHIRE: Micropeople. 1 Union Street, Long Eaton. Tel: 69117. STAFFORDSHIRE: Microprint, 21 Bankhouse Road, Hanford, Stoke-on-
Trent. Tel: 657893. WEST YORKSHIRE: CEL. 15 Moseley Wood Crescent, Cookeridge, Leeds. Tel: 670853
WALES: Tryfan Computers, 3 Swifts Buildings, High Street, Bangor, Gwynedd. Tel: 52042. IRELAND: Lendac Data Systems, 8 Dawson Street, Dublin 2. Tel:
372052. BELGIUM: MKD Benelux, Pontbeekstraat 9, 1720 Groot-Bijgaarden. Brussels. Tel: 466 91 21. HOLLAND: Maas Computers, Stationstraat 1a, 6241 CL

Bunde (L), The Netherlands. Tel: 043 641147,

TCL SOFTWARE —
A DIVISION OF TRANSAM

TCL Software specialize in producing British
software for the British market. We have several
major software packages to our credit, the most

famous being TCL Pascal, our own British Pascal ..%

compiler. It was onginalty produced to run on our
own Triton and Tuscan computers, but is now
available as a standard CP/M package and for the
CBM PET computer, officially marketed by
Commodore worldwide. An example of Bntish
software at its best.

MICROCOMPUTER SPARES
AND ACCESSORIES

Have you ever had problems getting the right
connector or replacing a taulty interface cable?
Have you ever thought you could do a better job if
you could only get the nght spare parts?

We specialize in microcomputers and stock a
comprehensive range of components and spares:
memory and support chips; microprocessors; TTL
logic; and all those hard to get connectors
and cables.

&

1RANSAM

NOBODY DOES ITBETTER!

Transam Components Ltd
59/61 Theobald's Road
London WC1 A

Tel: 01-405 5240/2113

NEW OXFORD ST

THEOBALD'S RD|

[ B=

Callers welcome © Tottenham lf lo Holborn

Court Rd. =<

SOFTWARE PACKAQES TO
SUIT YOUR APPLICATIONS
We have compiled a new software catalogue

pnmanly aimed at CP/M users. This lists all the
applications packages we have available, several

§! languages and plenty of interesting program

development aids. It's hard to think of an
occupation for which a micro would not be an aid.

0\ Software is continually being developed and

\@ : improved for use In aimost every professional field.

Y With good advice you can choose the right
package to suit your application. Our software
catalogue has something for all.

PROTOTYPING AND
DEVELOPMENT SYSTEMS

Fast, retum of post mail order service on all our
products. Telephone credit card orders accepted
or calt at our showroom. All our products are brand
hew and fully guaranteed. From prototype through
to production our range of microcomputer
products will cover your requirements. Hobbyist,
school, university, R & D or OEM. Send for our
new components catalogue.

Three new catalogues available from Transam,. the British microcomputer

specialists. Catalogues are 40p each or all three for £1 (free to government
departments, schools and companies). Please send large (A4) SAE.

@ Please send me the computer systems catalogue
@ Pieasesend me thesoftware catalogue
@ Please sendme the components and spares catalogue

NAME
ADDRESS

® Circle No. 121
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LEASE A COMPLETE
BUSINESS SYSTEM FROM
£8.75 PER WEEK

PASCAL SOFTWARE

ONLY £795
APPLE EXTRAS )
* VISICALC £74.95 * 16K RAM £25.95
* 280 CPM SOFTCARD £165.00 * PAYROL £249.95
* PARALLEL INTERFACE£59.95 * SALES/L £350.00
* SERIAL INTERFACE  £59.95. * PURCHASEIL £350.00
*(10x5%" DISKS WITH * NOMINALIL £350.00

CASE) £19.95 * GAMES FROM £8.00

APPLE 2 PLUS WITH 64K RAM

WILL RUN INTEGER AND APPLE-
SOFT BASIC AND SUPPORTS

SCRIPTA

KSR MODEL
INCORPORATES A
FULL KEYBORARD
(DEALER ENQUIRIES WELCOME)

OLYMPIA SCRIPTA DAISYWHEEL

PRINTERS
LOWEST PRICES?

KSR £945.00!
RO £775.00!

SUITABLE FOR APPLE, COMMODORE, TANDY
SUPERBRAIN, NORTHSTAR, HORIZON, CRDMEMCO,
SORCEROR, SHARP ETC.

CAN BE USED AS A FULL ELECTRONIC TYPEWRITER (KSR MODEL)
EXCELLENT QUALITY, SAMPLE OF PRINT SENT ON REQUEST.
TRACTOR FEED AND CUT SHEET FEED AVAILABLE

NEW!! CIFER BRITISH COMPUTER SYSTEM

FEATURES

* TWIN 280A™ MICRO PROCESSOR

* NO GLARE 80 COLUMN SCREEN WITH HIGHLIGHTS
* VERY FAST (AMHZ CPU)

* CPM OPERATING SYSTEM

* 96K RAM (64K + 32K SCREEN MEMORY)

* PROGRAMMABLE FUNCTION KEYS

* INTEGRAL DISK DRIVE UP TO 800K

* 3 SERIAL 1 PARALLEL INTERFACE BUILT IN

* 7 PAGE SCREEN STORAGE

* UPPER & LOWER CASE WITH TRUE DESCENDERS
* DETACHABLE KEYBOARD * 12 MONTHS WARRANTY

rromonry £2357

ACCESS/ BARCLAYCARD: TERMS: LEASING: ALL PRICES ARE EXCLUSIVE OF VAT

PRACTICAL COMPUTING October 1981
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CRYSTAL ELECTRONICS

CC ELECTRONICS

THE SKY’S THE LIMIT
FOR YOUR SHARP MZ80K with
SHARP CP/M 2.21 (XTAL)

CP/M is the trade mark of Digital Research.

This sophisticated interactive program
development system will give your home computer
BUSINESS/INDUSTRIAL potential.

Basic CP/M facilities include:
® Dynamic file management e Fast assembler
® General purpose editor @ Advanced debugging utility
YOUR SHARP CP/M 2.21 (XTAL) PACKAGE INCLUDES
Hardware modification (if fitted by a SHARP dealer does
NOT break the guarantee)
SHARP CP/M 2.21 (latest version) on disc
XTAL Monitor and Operating system
7 Digital Research manuals
CP/M Handbook (by RODNAY ZAKS)
12 months guarantee and up-dates
i{F YOU ARE A SHARP MZ80K OWNER, CP/M 2.21 (XTAL)
IS A MUST FROM £150 + VAT
Ask your SHARP dealer for further details or contact
CRYSTAL ELECTRONICS
CP/M SOFTWARE HOUSES—XTAL CAN HELP YOU
ESTABLISH YOUR SOFTWARE ON THE SHARP

Members of Computer Retailers Association & Apple Dealers Association
Shop open 0930-1730 except Saturday & Sunday

40 Magdalene Road, Torquay, Devon, England. Tel: 0803 22699
Telex 42507 XTALG

Access and Barclaycard welcome. 5 m

new

AUTO SHEET FEEDER

COMPUTERS
AND
COMPONENTS

WPERSg

PLYMOUTH

S

PHONE 0752

21256 DELIVERY

All your semiconductors at incredibly low, low prices.

MEMORIES
2114 450ms
2114 300ms
2114 200ms
4116 200ms

EPROMS
2716 450ms
2732 450ms

Please add VAT to all orders.
Free delivery in the UK.

1-100
£1.10
£1.15
£1.20
£1.10

1-100
£2.49
£5.10

100+
£1.05
£1.10
£1.15
£1.05

100+
£2.35
£4.85

Please make cheques and postal orders payable to Supersem
Plymouth.

To order or for component quotes write to:

Supersem Plymouth
Valley Road,
Plympton,
Plymouth PL7 3RF

® Circle No. 124

5',550

Feeds up to 250 single sheets/letterheads
... AUTOMATICALLY

Fits: QUME — RICOH — NEC — DIABLO
Attached or removed in seconds
Adjustable forms length

No modification or connection to printer required
Built-in power supply

Made in West Germany

Also available: Daisy Wheel Printers

RS 1600 {lllus.) £1095

NEC Spinwriter £1550

QUME 45/RO £1595

DEALER ENQUIRIES INVITED

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples )
Tel: 388 6991/2 OPENING HOURS: 11-7 MON-FRI 124 SAT
24 hour answer phone: 01-388 5721
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‘ Adda Computers Ltd., a major supplier of computer systems to
industry and business, have opened the Vic Centre in West London.
Here you can see, discuss and buy everything to do with the new VIC 20

personal computer—in person or by mail. Hardware, software, technical advice
and information is availabte from anexperienced staff of experts. Even if you
already own a VIC 20, get on our mailing list to know about new developments.
Remember—everything has the backing of Adda's reputation, and there's a full
“ 12-month warranty on all hardware. The Vic Centre is easy to reach— Just off
L Geerroas ) )

the A40. close to North Acton tube station.
Notjusta
computer
but a whole Leeee

expandable system

AT ONLY £189-95 inc.VAT.
special cassette deck £44-95inc.VAT.

The VIC 20 is a fully-fledged, easy-to-use computer. It's the core of a great
expandable system, with full-size keyboard operation. First-time users can work it
immediately with plug-in program cartridges, using your own colour TV to get up to
24 colours on screen, and three different sound tones. Or write your own programs in
BASIC. The VIC 20 lets you build a system as needs and budget dictate. You can
expand its memory to 32k Byte with Plug-in modules, and transfer data to external
storage units. So the VIC 20 is more than just a personal computer—and its system
will expand to put it even further ahead.

SHOP ADDRESS: Adda Computers Limited, 154, Victoria Road, Acton, London, W3. Telephone No. 01-992 9904.
OPEN: 10 am—6 pm (Tuesday—Friday), 10 am—5 pm (Saturday)

‘MAIL ORDER to: Adda Computers Limited, FREEPOST, London, W13 08R or
telephone your order (24 hours a day) to 01-992 9904 quoting your BARCLAYCARD OR
ACCESS number.

TERMS AND CONDITIONS: All goods sold subject to Adda’ terms and conditions of sale. Full details
available on request, but include: 7 day money back guarantee. Adda 12 month hardware warranty. Please
allow 14 days for delivery. Allow 7 days for personal cheques to be cleared. Quoted prices are inclusive of VAT,

MAIL ORDER FORM to: Adda Computers Limited, FREEPOST. London, W13 0BR (No stamp needed).

-y B IR IR G G & O G I G G G B E G T G G - G S S S & & &R - S G = e
Goods Required Price * | enclose a cheque, made

payable to Adda Computers
Limited for

* Please add my name to your

: mailing list
Add £2.00p. & p. for . LA gELS)
orders under £50.00 Total € * Delete as.applicable
Signature: Date: . ......... ...
Name: : ¢ (BLOCK
CAPITALS

Address: PLEASE) a a

Postcode ‘&
PC 1
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Commodore official distributors

4008/16/32 §

8032 — 8050 e _ _}
NEW DAISYWHEEL PRINTER IN STOCK
NEW MATRIX PRINTER NOW IN STOCK

THE RELIABLE VALUE FOR MONEY SYSTEM

WITH FULL AFTER SALES SUPPORT.

48K £695
OISK WITH CON. £383
DISK ... £299

FULL RANGE OF
MONITORS
~B/W — GREEN OR
COLOUR.

- PAPER TIGERS.

Apple authorised distributors
The sophisticated quality system with
a reputation for advanced design and

innovation.

e S,

64K S/D £1650
. 64K QD £2150
‘ 64K +
\ 1.5 MEG £2750

FULLY
\INTERGRATED
ACCOUNTS

A8K £460

DISK DRIVES
PRINTERS ETC.

The incredible computer system

now available ex-stock including the
New Duel Drive Double Sided Floppy Disk.

COMMODORE APPROVED SUPER DEALER

CAMDEN ELECTRONICS LTD

MICROCOMPUTER SYSTEMS
462 COVENTRY ROAD  SMALL HEATH  BIRMINGHAM B10 0UG
Telephone 021-773 8240 or 772 5718 Telex: 335909 (Camden G)

‘DEVELOPMEN

EPROM-PROGRAMMER
ROMULATOR

MONITOR or TV output (625 line UHF). Data
contents of memory visible — AWINDOW INTHE
CHIP.

28-KEY, 2-LEVEL KEYPAD with HEX ENTRY and EDITING
CAPABILITY. (BYTES and BLOCKS of code can be changed,
inserted, deleted, shifted around etc.).

INPUT and OUTPUT: SERIAL (RS232) and PARALLEL
{Centronics) routines provide ready interfacewith computer

or printer.

€D EMULATION of PROGRAM MEMORY in-circuit
is performed by plugging SOFTY into the ROM SOCKET.
A lead with a 24 pin DIL PLUG is supplied.

@ CASSETTE INTERFACE.

G EPROM-PROGRAMMER: an EPROM may be copied or
reprogrammed at the press of a key.

O PERSONALITY SWITCH selects 2716, 2532, 2732.

SOFTY is used as an EPROM-PROGRAMMER,
a production ROM CHECKER and for the
DEVELOPMENT and PRODUCTION of
PRODUCTS which contain MICRO-
PROCESSORS and use EPROM for program

storage.

\

*Price isfora BUILT and TESTED SOFTY (No kits)
including POWER SUPPLY, TV LEAD,
ROMULATOR LEAD, 90 DAY WARRANTY and
14 day money-back guarantee.

£169.00 + £25.35 (VAT 15%) = £194.35.

DATAMAN DESIGNS,
Lombard House, Dorchester, Dorset DT1 1RX
Dorchester (0305) 68066 (UK Sales)

® Circle No. 127
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When you have decided that Apple means
business for you, what next?

Most businessmen would ask 3 key questions . . .

1 Where can I get the best service
and back up? KAI

2 Where can I get the best deal? KAI

3 Who will deliver promptly? KAI

KAl is a NEW breed of Business Microcomputer Store
dedicated to meeting the needs of today’s Micro Managers.
Our professional standards and willingness to serve ensures
that our clients receive the very best attention.

We are specialists in:

# Financial Planning & Modelling

% Accounting, Invoicing & Stock Control

* Project Control & Costing

+ Word Processing & Mailing

* Database & Bespoke Programming
The KAI Full service package is designed for first time micro

users who can benefit from having the system installed and
tested, staff trained and operational support in the early stages.

KOMPUTATION AUTOMATION INFORMATION LTD
203A Belsize Road, London NW6

01 328 7038 01 328 3968
' | 24 hcur personal answering service 01 486 4808

® Circle No. 130

Royal Garden
Hotel,

for oo el
computer [Ex Ny
companies |

inancing

October 28th,
1981
...is a one day conference designed to bring
together computer companies needing finance
with potential investors in the industry.
Sponsored jointly by Computer Weekly and
merchant bank Singer & Friedlander. Fee £80 plus
15% VAT (£12) which includes attendance at the
conference, documentation, morning coffee,
lunch and afternoon tea.

For full detaiis on Financing for Computer Companies conference
complete this coupon in CAPITALS and return to: Sue Bonnell, IPC
Conferences Ltd., Surrey House, Throwley Way, Sutton, Surrey SM1 4QQ.
Tel 01-643 8040 on Ext 4889 or 4891. Telex 946564.

Name.

Company...

Address...

el
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ARE YOU JUST A
TECHNICIAN?

ARE YOU JUST A
TECHNICIAN?

There is, of course, absolutely nothing wrong with being just a techni-
clan even though the phrase might suggest that it is a somewhat limited
ability. A technical qualification will show competence and even excel-
lence in that field but how are other people to know that competence in
one field does not exclude an equal competence in other fields? In the
Navy it used to be said that if you want to be Admiral of the Fleet you
should never enter as an engineer because you would remain trapped
inthat field and never advance beyond Rear Admiral (Eng). Yet industry
is full of people who started with a technical qualification and then
moved to general management. How are other people going to recog-
nise those other qualities? How are you golng to?

The Cognitive Research Trust at Cambridge is the leading organisation
in the world In the teaching of thinking. The CoRT programme is used in
thousands of schools around the world and Venezuela is training
100,000 teachers to use the method. The Trust is under the direction of
Edward de Bono whose books on thinking are well known. His instruc-
tion in thinking has been sought by such weli known corporations as
IBM, ICI, Shell, Unilever, Du Pont, Westinghouse, Ciba-Geigy, Marsh
McLennan, Heineken and many others.

CGT
CERTIFICATE IN GENERAL THINKING SKILLS

The purpose of this certificate is to provide a tangible means through
which a technically qualified person can demonstrate that his generai
thinking skills are worthy of recognition.

The following aspects of thinking will be considered: reactive (problem-
solving); projective; creative; perceptual; inter-personal; and organisa-
tional. In each area the examiners will award the following grades:
Exceptional, High, Competent, Weak. A certificate will not be awarded
if a ‘Weak’ is scored jn more than one area.

There will be four parts to the test:

1. Screening test
This will be done at home through correspondence. If the candidate
does not show sufficient ability he or she will be advised not to
proceed with the full test.

2. Part A
Written test also to be done at home over a period of one week.

3. PartB
Written test to be done at home over a period of one month.

4. Final part

This will involve the physical presence of the candidate for a written
examination of 3 hours duration at a hall in Cambridge. Candidates
will be expected to bring passports or other means of identification.
(Note that candidates who do not satisfy the examiners in parts 1,2
and 3 wlll not be invited to attend part 4.)

Fees:

Screening test £20

Full test £150. This fee, less £25 handling charges, Is returnable if the
candidate is unsuccessful in obtaining the certificate.

All fees must be paid in advance.

Those wishing to take the screening test should write to
Mrs. Copley, Deputy Director,

Cognitive Research Trust,
11 Warkworth Street, Cambridge CB1 1EG.
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Dodgems is just one of the
brynd new games packs from
Acorn, the manufacturers of
your Atom. You have to steer
your car around the lanes
collecting points. But bewarel
There’'s a computer controlled
car programmed on a collision
course. If you survive the game
gets faster. Aiso in Games Pack
6 are Simon and Amoeba.

of the Atom.

GAMES PACK 1

Asteroids Shoot them before
they crash into you. Lists ten
.best scores, Program 4K,
graphics 6K

Sub Hunt Command a des-
troyer tracking a submarine,
find its position and destroy
it. Pro?ram 1K, graphics 2K,
needs Ioatnng-pomt
Breakout Score points knock-
ing bricks from wall. Ball has
two changes of angle and
speed Program 3K, graphics

1-2K.COLOU

GAMES PACK 3

Rat Trap Move your rats with-

out colliding with the trails

left. Entangle your opponent

before he entangles you! High-

Jaeed rat action replay . Program
K, graphics 6K,

Lunar Lander Land a spacescraft

on a lunar crater; altitude

velocity, fuel and drift. Program

1K, graphlcs %K

Black Box Deduce the position

of four invisible objects in the

Black Box by firing rays at

them. Program 4K, graphics %K.

GAMES PACK 4
Star Trek Classic computer

Short and long<ange scans,
galactic map, phasers, photon
torpedoes, shlelds etc. Program
5K, graphlcs 2K.

Four Row Take turns in placing
marbies on the board; the first
to get a line of four wins, Program
5K, graphics 6K. COLOUR
Space Attack Repel the invasions
of earth and avoid being hit by
the gunner ships. Becomes pro-
gressively harder with each
gnzasnon Program 3K, graphics

GAMES PACK 7

Green Things An alien life-form
has invaded your space-craft; dis-
cover a way of destroying it with
the weapons availabie on the ship

Ballistics Take turns in firin,
shells at the other pl Jer, taking
into’account the wind and shape
of the hill, Program 3K, graphics
6K, needs floatmg-pomt

Snake Grow yourself a snake by
guiding it towards digits which it
eats. Program 2K; graphics %K.

ATOM OWNERS

LOOK OUT

There are DODGEMS about!

GET THE BEST—-FORGET THE REST

All Acornsoft games are designed and produced by the manufacturers
%rust the manufacturer to get the very best out of his

product. Realistic sound effects, great graphics and coiour too!

game; rid the universe of Klingons.

Program 5K, graphics 2K. COLOUR

ORDER TODAY!

Just send a cheque or money order. Only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your
Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to

Acornsoft Limited, 4a Market Hill, Cambridge.

GAMES PACK 2

Dogfight Two-player game; each
player controls a plane and tries
to shoot down his opponent
without crashing. Program 4K,
graphics 6K,

Mastermind Guess the computer’s
code before the computer guesses
yours; program 3K, graphics %2K.
Zombie Land on Zombie island;
try to lure all the zombies into
the swamp. in desperation %ump
into hyper-space! Program
graphics %2K. COLOUR

ALTITUDE DESCENT FUEL  DRIFT
231 101 138 a8

GAMES PACK 5

Invaders The most popular video
game, with invaders, flying
saucers, shelters, and full sound
céffects Program 5K, graphics

Wumpus Wander in caves in-
habited by the Wumpus. Find
and shoot him before he eats
you, Pits and bats make things
harder. Program 2K, graphics %K.
Reversi Reversi, or Othello
played with counters that are
black one side and white on the
other; Program 3K, graphics

%K. COLOUR

ACORNSEFT TAKE GAMES SERIOUSLY
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new and
popular
Sams Books

Don Lancaster

The Cheap Video
Cookbook

£€3.85 672-21524-1

Mitchell Waite
Computer Graphics
Primer

£8.40 672-21650-7

Stephen Murtha and Mitchell Waite
CP/M™ Primer
€7.75 672-21791-0

J. Krutch

Experiments in Artificial
Intelligence for

Small Computers

£4.50 672-21785-6

David Fox and Mitchell Waite
Pascal Primer
£11.00 672-21793-7

J. Downey and S. Rogers
PET Interfacing
£11.00 672-21795-3

Marvin L. De Jong
Progamming and
Interfacing the 6502,
with Experiments
£10.35 672-21651-5

Elmer C. Poe
and James C. Goodwin lil

The S-100 and

Other Micro Buses
Second Edition

£6.45 672-21810-0

Leon Scanlon
6502 Software Design
£7.50 672-21656-6

Andrew C. Staugaard, Jr.
6801, 68701 and
6803 Microcomputer
Progamming and
Interfacing

£9.05 672-21726-0

Andrew C. Staugaard Jr.
6809 Microcomputer
Programming and
Interfacing, with
Experiments

£9.05 672-21798-8

Don Lancaster .
Son of Cheap Video
£5.80 672-21723-6

Jonathan and Christopher Titus
and David Larsen

TRS-80 Interfacing: Book 1
£5.80 672-21633-7

TRS-80 Interfacing: sook 2
£7.10 672-21739-2

Mitchell Waite and Michael Pardee

Your Own Computer
Second Edition

£5.15 672-21860-7

William Barden, Jr.

Z-80 Microcomputer
Handbook

£5.80 672-21500-4

Elizabeth and Joseph Nichols
and Peter Rony

Z-80 Microprocessor
Progamming and
Interfacing: Book 1
£7.75672-21609-4

Z-80 Microprocessor
Progamming and
Interfacing: Book 2
£9.70 672-21610-8

Prices are correct at the time of
going fo press but may be subject to
change. All titles advertised are
published as paperback books.

For details of our full range of Sams
Computing Books please write to
Jean Walmsley at Prentice-Hall
International at the address below.

Dealer enquiries are welcome:
piease contact Roy Jones at the address below or
telephone Hemel Hempstead (0442) 58531.

Prentice-Hall International

66 Wood Lane End, Hemel Hemﬁsteod, Hertfordshire, HP2 4RG, England.
Exclusive distributors of Howard W. Sams books in the UK and Europe.
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CENTRALEX-LONDON LTD
8-12 Lee High Rd, London SE13

-+
\ Tel::01-318 4213/4/5/8/7
9.30 am -5 pm Mon to Fri -
Evenings and weekends by
‘ appointment

A comprehensive range of Microcomputers Equipment, Peripherals, Software and
Services for those who value Professional Standards, Guidance and Continuing
Support for Hardware and Software.

APPLE PET ITT 2020 EXIDY HORIZON
TEXAS OHIO SCIENTIFIC CROMEMCO MICROSTAR SHUGART
MICROPOLIS CENTRONICS ANADEX INTEGRAL TELETYPE
DIABLO QUME DEC DATA GENERAL EPSON
MICROLINE HITACHI LEXICON ETC. ETC.

ALSO Training, Consultancy, Systems Design,
Programming and Software

PAYROLL - INVOJCING - STOCK CONTROL -
SALES/PURCHASE LEDGER - VAT - MEDICAL
RECORDS - EDUCATIONAL 8 ENGINEERING

PROGRAMMES - HOTEL RESERVATION - ESTATE
For PET, APPLE, EXIDY, TRS80, ETC AGENTS - BUILDING MAINTENANCE - COBOL -

A high quality, high speed printer FORTRAN - ETC.
(125 cps) Upper and lower case letters
plus graphics as standard

Special offer - for a limited period

interface and cable for TRS80, PET, Maintenance Contracts including stand-by equipment during repalr
APPLE or RS 232 £69 + VAT' ' periods - Free Delivery Nationwide — Terms arranged - Credit Cards and
Tractor feed option only £39 official orders accepted.

Verbatim Datalife disks are
sested far beyond industry’s
==, standards. We offer the
full range right through
i Pese , to CE alignment disks
e € P SR i and can supply most
Sl sk ; starsniaiiin IO types from stock. We
e ; -\ also carry a very wide
choice of computer
supplies. Verbatim
quality with our
delivery and back

up service i1s
unbeatable!
A » 8. _'_ RER 2. 5 . PPy B Bl o o o e o s St
LT AR 2 7or =
» Send for catalogue. |

Willis Computer Supplies Limited, |

FREEPOST, P.O.Box 10, Southmill Road, Bishop's
Stortford, Herts, CM23 1BR or Tel: Bishop's
7/ Stortford {0279) 506491 . Telex:817425.

Name .

Company
Address =

 WILLIS

Computer Supplies
for people who know better =4

— —— . —— T ———— St — D m— . Ve m——
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lubricant. specification. technique. removes debris. }

|

|

|

|

Longer lasting  100% error free  Advanced polishing  Improved liner
|
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smaill
systems
engineering
limited

HARDBOX

... the ultimate upgrade

The HARDBOX Intelligent hard disk
controller for the Commodore PET

® Up to 72 MByte of Corvus disk storage
@ Dramatically improved access times

® Compatible with existing PET software
@® Multi-user operation.

The Hardbox is capable of controlling one to
four Corvus winchester disk drives each
holding 5, 10 or 20 megabytes. The Hardbox
is compatible with PET DOS Version 2, the
Corvus drive appearing to the PET as a high
.capacity, high speed floppy disk unit.
Prices
Small Systems Hardbox £495
Corvus Drives
MByte £2495
10 MByte £3975
20 MByte £4695
Corvus Constellation £495
Corvus Constellation (Host) £695

IEEE-488 PET INTERFACES

B300 Bi-directional RS 232CSerial £186
with 40 char input buffer
and full RS232C handshake

Type € Uni-directionalRS232Cserial £120

AP Addressable parallel for Centronics
or Anadex printers £106

GPI AP Micro based bi-directional serial
interface with 1K buffering £275
Custom GPI software development
for special interfacing requirements

DAISY WHEEL PRINTERS
RP 1600 £1450

RP 1800 Flowriter £1795
® up to 8k buffer

® Qume Diablo compatible

@ Auto Bi-directional printing

Both models available with PET, V24, or
Centronics interfaces

PET SOFTWARE
Intercomm

Wordcraft 80
TCL Pascal

$100 HARDWARE

and SOFTWARE

P&T S100 IEEE controlier board with

CP/M, North Star or Custom Software £350

Measurement Systems high quality
dynamic memory boards.

Low cost Micro-processor
development aids

8048 programming card £395
Prom simulator development board £249
A range of cross assemblers for most

popular micros £95
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MICROPRO’S

5 latest from
o"ggoo

&

&

- METROTECH

* NEW * WORDSTAR RELEASE 3 * NEW *
Still only £255

New Features include:

* Horizontal Scrolling

% 240 column documents with no
wraparound

* Column move, delete and copy

% Even friendlier user menus

* NEW * SPELLSTAR OPTION * NEW *

Single pass proof-reading against:
*A 20,000 word main dictionary
*Your own special dictionary

WORDSTAR 3.xx £255/£30
MAILMERGE (option) £ 60/£10
SPELLSTAR (option) £125
WORDSTAR UPGRADE £ 55

*SPECIAL OFFER «

FREE WORDSTAR UPGRADE WITH ALL
PURCHASES OF SPELLSTAR
BEFORE OCTOBER 31st.

For further details CALL
0895 58111 ext 247 or 269
or Write to

METROTECH MAIL ORDER

WATERLOO ROAD
UXBRIDGE
MIDDLESEX UB8 2YW

Wordstar is a trademark of Micropro.
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PRACTICAL COMPUTING October 1981



CP/M SOFTWARE

from

+ NEW » WORDSTAR 3 *+ NEW =

WORD-STAR™ Version 3.xx has now been released. New
features include: column move capabilities, horizontal scrolling
—up t0 240 columns and even clearer menus. Also released is
MicroPro’s own speliing checker — SPELLSTAR.

WORD-STAR 3.xx £255/£30
MAILMERGE 3.xx (optional) £ 60/£10
SPELLSTAR (optional) £125

FREE UPGRADE OF WORDSTAR WITH ALL PURCHASES
OF SPELLSTAR BEFORE OCTOBER 31ST

NEW * RECORDS MANAGEMENT » NEW

Ideal for office records including personnel, stock, clients and
accounts. Features include:
: Comprehensive calculation .
Record selection on updates and reports
* Full sorting facilities
* WORDSTAR INTERFACE — for selective malling

COMPSOFT DMS £400/£25

COMMERCIAL OPERATING SYSTEM
At last a secure commercial environment can be created
under CP/M. COSY offers a true COBOL compiler,
ISAM files, enhanced disk I/0O, screen formatting and
printer spooling. Requires Z80 or Z80A processor.
COSY — including COBOL compiler £450
COSY — run time system £200
PSORT — utility sort £50
FODUMP — utility file dump ) £30
One manual for all the above £15.

LANGUAGES/UTILITIES

CBASICII i
COMMERCIAL DISK EXTENDED BASIC
SBASIC

COMPILER STRUCTURED BASIC £175/ £30
SUPERSORT | £125/ £20
WORD-MASTER SUPERIOR TEXT EDITOR  £75/ £20
MET/ TWAM INDEX SEQUENTIAL FILE
ACCESS IN CBASIC I

MICROSOFT BASIC 80 INTERPRETER
MICROSOFT BASIC COMPILER
MICROSOFT FORTRAN 80
MICROSOFT COBOL 80

£75/ £20

£55/ £15
£155/ £25
£195/ £25
£215/ £25
£315/ £25

MICRO DATA BASE SYSTEMS
MDBS is a database system offering full network
CODASYL-oriented data structures, variable length
records, read/write protection, one-to-one, one-to-
many and many-to-many set relationships. Add on
features ate: an interactive report-writer and query
system, a dynamic restructuring system and a recovery-

transaction-logging system.
MODBS prices start from £600/£30
Primer manual £5

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270 are full
function IBM 2780/3780 and 3270 emulators for
microcomputers.

BISYNC-80/3780 gives you a Remote Job Entry
terminal for the price of a micro!

BISYNC-80/3270 combines the local processing power
of a micro with a sophisticated screen capability. Make
your dumb terminal smart!

1/0 Master is a superb S100 buffered |/0 board which
supports 3780 and teletype communications, plus serial
and parallel peripherals.

MET/TTY will connect your micro to a timesharing
service in simplé teletype emulation.

BISYNC-80/3780 P.O.A.
BISYNC-80/3270 P.O.A.
MET/TTY £95/£15
1/0 Master Board £250/£20

DATA MANAGEMENT

SELECTOR 111-C2
An easy to use Information Management System;
requires CBASIC Il £185/£30
SELECTOR Vv

An advanced Information Management System;
requires CBASIC Il £275/£35
DATASTAR

Powerful data entry, retrieval and update
system

£195/£30

FINANCIAL REPORTING

REPORT WRITER

You input the values — Report Writer will perform your
calculations and produce a report with your headings,
totals and summaries £95/ £15
GLECTOR .
General ledger option to Selector Ill; Requires Selector
Itand CBASIC I} £185/ £30

All software is Ex-stock except MDBS and available on stan-

dard 8" disks or 5" disks for Vector MZ, Superbrain and

Dynabyte.
* Postage and Packing £2 per order.
* Add 15% VAT.
* State which disk type and size.
* All orders prepaid.
Telephone orders welcome for Access, Barclaycard,
American Express or Diners Club.
CALL 0895 58111 Ext. 247 or 269
or write to:

METROTECH MAIL ORDER
WATERLOO ROAD UXBRIDGE
MIDDLESEX UB8 2YW

enclosing cheque, PO’s payable to METROTECH
tml WORD-STAR is a trademark of Micropro.

METROTECH are sole U.K. distributors of DYNABYTE micro-
computer systems.

Prices are shown as Software with manual/Manual only.
Prices correct at time of going to press

METROTECH are sole U.K. distributors of DYNABYTE microcomputer systems.
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If only choosing a microcomputer

was as simple as using one

40

Just look at the advertisements in
this magazine. When can you find
time to digest them all?

There are millions of chips,
thousands of boards and hundreds
of peripherals, software systems and
application packages. How do you
pick the right ones to meet your
requirerments?

And put them together? And
make them work? And add the
specials you want?

Professional
Services

At Digitus we have computer
professionals working full-time
putting systems together. Absorbing
information. Testing equipment and
software. Writing programs. Training
users.

: ADDRESS

At one Stop you can commission
a complete system to fit your
requirermnents

Working Systems

In the last two years we have
supplied systems for: number
processing, word processing, data
processing, information
management, graphics and many
creative applications. Advised
accountants, surveyors,
archaeologists and engineers.
Helped DP departments and small
business men. Developed software
for personnel, insurance, incomplete
records, order processing. business
games, linear programming, process
control and terminal emulation. And
were retained by other computer
companies to advise 0N Micros.

POSITION

COMPANY

Proven Experience

This year we can put over 200
man years computer experience to
work so that you can benefit from
micro technology . . . in comfort.

Come and see us. Spend a few
hours discussing your requirements.
Attend a training course. Select a
machine. Test some software
packages.

Solve the micro puzzle. Buy an ‘
operational system that fits your
needs. '

Call for an appointment or return
the slip and we will call you.

Digitus Ltd, 10-14 Bedford Street,
Covent Garden, London WC2.
Tel: 01-379 6968.

Z//////é%/;%g % %%
Ty Y 0%
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.
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L /////////// I
TELEPHONE I
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Editoria] =

Computer brainwork

ACCORDING TO a recent, widely-reported story, a chap has been
found in Britain who rather upsets the received ideas about
mental function. A brain scan reveals that his skull is full of
water — he has, literally, no brain at all — while an IQ test
puts his intelligence 20 points above average.

All his thinking, therefore, must be done in the nub of his spinal
cord, and it makes one wonder more than usual why the all-
wise Creator chose to furnish the human race with brains. It
was quite clear before that most never used that mysterious
organ: it now appears they did not need it anyway.

It further makes one wonder what point there is in trying to
make computers imitate the action of the brain. There has
always been a mystery about what most of the brain does for a
living. One can estimate the number of bits of information
the average mind stores by arguing from Twenty Questions.

Experience shows that about half the time, 20 yes-or-no
answers will lead to any generally known object or concept —
the “Prime Minister’s bathtub,” for instance. That in turn
means that there are about 2?', or 2 million, of these ideas in
circulation — or equally, in each head. Even if we multiply
this number by a factor of two for private concepts, by two
again for visual and by two for aural ideas, we obtain a total
brain store of 22 bits.

However, if you attack the problem from physiology, arguing
that a neuron can store one bit — it can probably store much
more than that — and that there are 2% neurons in the
average brain, then it is clear that a large amount of grey
matter is fast asleep all day like its owners.

Of course, it may be doing something totally different from
storing information or performing logical operations. The
difficulties of teaching mathematics show that the majority of
brains find any kind of logical thought completely impossible.
The fact that people have to be taught to think seems to
demonstrate that brains were not designed for the task. What
are they at all day?

It might help to look at what they were designed to do: to allow
a small, edible, slow beast with no natural weapons to survive
in a world of much bigger, faster and better-armed predators.
Purely logical problems seldom arise in this kind of business.

While going about his affairs in the prehistoric African bush,
homo prototypicus would hardly ever find scraps of paper
saying: “Fourteen percent of the animals in the next clearing
have yellow coats. One in six has teeth but no horns. The
father of two is the grandfather of eight. One more than the
number of lions is half the number of buffaloes less 13 times
the count of wildebeest hooves —”.

We can be reasonably sure that history did not occur like that.
What he and his friends had to decide was whether the beast
making that bush twitch was an eater or an eatee. What
evidence did he have to allow a well-thought-out decision? -
none.

Since there is no logical way of deciding what is in the bush, the
prototype must assume that everything may be relevant. Did
the 'milk foam in his morning coffee? Is there a cloud on the
far-off mountain top? Did his wife spit to the left or the right
when she brushed her teeth? Has it rained or not in the last
month? Did he pass an odd or an even number of blood-
coloured flowers on the way here?

In a world with no obvious rules you have to look for the
unobvious ones. To do that, you need a retentive and wildly
associative mind: instead of the austere Meccano of logical
thought, you need a warehouse of a brain. Picking and
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roaming about in the mounds of rubbish in the gloom you
may find the two essential, unlikely things side by side which
explain it all.

The prototype also needs strong social bonds so that the group
will function like one animal. Some whoop and yell in front of
the thicket; others lie quietly in ambush behind. Any one of
them must take the idea of the group seriously enough that he
risks his own life for the benefit of all. We still have not
accustomed ourselves to the stupidity of this notion.

His brain must be able to form models of other people to predict
how they will behave. These models must be strong and
complete enough that they can dictate his behaviour. Instead
of doing such and such because he wants to, the prototype
must do something else because the chief would prefer it.

To survive, the prototype had to become a theoriser. The most
unlikely pieces of information might prove to be relevant, so
he had to collect it all and weave it into some farrago of an
explanation of what was occurring in the real world. Those
who wove their theories incorrectly were eaten; those who
did not lived to weave again another day.

At the end of millenia of this weaving we have the vast, tangled
mess of ideas which, floating on the surface of the mind like
the impenetrable. mat of living and dead rubbish that covers
some lakes, is laughingly called civilisation.

If most of the brain is doing anything, it must be storing,
maintaining,wandering in this great heap of junk. You may be
able to store all the ideas of a civilised human — all, that is
which can be broadcast by the BBC — in an ounce or two of
grey matter: it may well take the rest of the Slb. of the stuff to
connect it all together. As we know, it takes (N-1)(N-D
connections to link each of N things to all the others. That
soon becomes and enormous amount.

All this would explain why people are so neurotic and unpre-
dictable, why they are so hell-bent on inventing wrong
theories to explain what cannot be understood — for exam-
ple, Monetarism — why, while the world lies innocent and
passive, tornadoes of illogical and incompatible ideas roar
and fight above it.

We now reach the point of publishing a whimsical and unverifi-
able essay like this in a magazine about computing. Pro-
ponents of artificial intelligence lament that the computer
clearly does not think like the brain does. They seem to want
to make a machine that is as erratic and illogical as the human
mind. Happily, so far, they are not succeeding.

There are people who say that the difficulties the human race
gets itself into are very largely the fault of trying to force its
poor brain to think logically. It can be done, but with very
great difficulty, and at the cost of behaving madly elsewhere.

It may turn out that the kind of computer we have is ideal: able
to do with ease just those things that people are so bad at:
regularity, routine, accuracy, unthinking compliance with
orders. Whenever an aircraft crashes it turns out that
someone, somewhere was guilty of ‘“human error”. It is a
miracle that any planes ever arrive. They would do much
better with a computer in charge, if and when we learn how to
make it.

Having transferred the function of logical thought to silicon, the
human race might then abandon trying to do what it clearly is
no good at — thinking logically — and continue with what it
does rather well, which is lying about playing and daydream-
ing. Freed of this unnatural burden the world might become a
very much better place to live in than it is.
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“WATCH
TWALLS”

Are you running a successful business?

Then, more than likely your ambition is
toexpand and make it even more prosperous.

And you can't do that if you're spending
all your time on book-keeping, worrying
about invoices, statements, stock levels or
filling in the VAT return.

So why not leave all that to the
« remarkable BOSS. The new desk-top
- comptiter from Olympia.

It's been specially designed with
your needs in mind.

It's small enough to fit on top of
your desk. Yet it's big enough to handle

all your everyday jobs quickly and
efficiently.

Both now and in the future.

It will automatically print out your

invoices and statements.

It will pick up overdue accounts,

so chasing bad payers is easier [tll even
print a waring letter.

All of which means a better cash
flow. And it'll give your latest profit
picture whenever you want.

With the BOSS you can make
fast, accurate decisions today and plan

ahead for tomorrow.

And all at a price of less than a

company car

You don't need specialist training.
Just plug in the BOSS and see how
easy it is to operate.

Maintenance is not a problem
Olympia have a nationwide service
network just a telephone call away,.

So don't waste any more time. Simply fill
in the coupon below.

[_‘ = - Write to Phil Fencott Olympia Intemational, | REEPOST. Olvmpra House 199/205 Old Marylebone Road.

l ympla n erna Iona London NWT5QS or nng 01-262 6788 Please send me detarls on how the Olvmpia BOSS can help me in I
d . L Busine: Ed al, Scientitic, Techmeal applic .

| Mlcrocomputers to he|p yOU mlnd yOUrOWn bUSlneSS LSILSS D uLation entihic, kechmeal applications, I

ame Business Address

® Circle No. 140
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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.

o

g

e

Pet paradox

WITH REFERENCE to the problem encoun-
tered by R P Hope and I Powis, July 1981,
Pet Corner page 111, the apparent para-
dox is resolved if it is remembered that
the Pet displays fewer figures than it uses.

If their program is modified to read:

_%%IF ABS(Z — 1)¢(ABS(1E — 12) THEN GO
50

30 PRINT “Z—1ISNOTO...ITIS"; Z—1

then the display becomes:
Z—1ISNOTO...ITIS—9.3132257 E— 10

I hope that they can modify their test on
Z accordingly.
A Jackson,
Preston,
Lancashire.

Business confidence

IN HIS first article on **Writing your own
business software” July 1981, Charles
Somerville starts with the advice — do not
— rather use a software house. From my
own investigations in respect of much of
the hardware advertised in your maga-
zine, this advice is undoubtedly well-
founded; indeed the rest of the article
tends to prove the point.

However, it should be pointed out that
any person who has a clear understanding
of what he wishes to achieve in terms of
the manipulation of data, and who is pre-
pared to devote 100 or so hours of time
and effort to the task, should be able to
teach himself to write perfectly-accept-
able programs for most business applica-
tions. The key to success is to choose

-equipment with top-quality business-
orientated system software and good
teach-yourself documentation.

In July, 1980, our company took
delivery of an IBM 5120 computer at a
total cost of £8,500 including the best-
documented and most comprehensive
version of Basic and set of system utilities
I had been able to find in nearly two years
of combing every kind of computer exhi-
bition.

By November, we had implemented a
complete management-accounting
system covering job costing and a full set
of monthly accounts for a total additional
cost of less than £1,500.

We had a little starting help from a local
lecturer in computer sciences; half of the
70 programs for the application were
written as a vacation job by a student who
had some previous programming
experience in RPG.II, and the rest by
myself in the evenings and at weekends.

Incidentally, I had never written a pro-
gram in my life before we acquired the
5120. Such was the quality of the
documentation that we have never once
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had to ask IBM’s advice on any software
problem.

We now have the experience and con-
fidence to tackle the principal justifica-
tion for an in-house machine — a com-
plex order-processing routine which
could not possibly be covered by a stan-
dard package.

In my opinion, any businessman who
seriously intends to make a computer the
key link in his operations would be very
ill-advised to rely wholly on outside sup-
port for application software develop-
ment even if he can afford the expense.

John Phillips,

The Reliance Rope
Attachment Company,
Cardiff.

A Merry game

AFTER reading the July and August issues
of Practical Computing, my father and I
decided to load in Bob Merry’s game Star
System. After correcting the inevitable
typing errors I made, we played the game
a few times.

Soon, my father noticed that the
nuclear fuel was not being added to the
fuel units after being retrieved from min-
ing. I looked through the program and
found that the variable J was being used
for both nuclear fuel and various loops
throughout the program, one of which
promptly makes J=3 at precisely the
wrong moment.

To cure the problem, I changed J to NF
in lines 930, 950, 1010 and 1020. The
game now runs perfectly and I have had
much enjoyment from it.

Ian Payton,
Winnersh,
Berkshire.

Wanted: dead or alive

I HAD always supposed that those inter-
ested in computing were likely to have
given some thought to the similarities
between the human brain and a computer
and whether this could give rise to per-
sonal immortality.

According to Jim Yount, of the Bay

Area Cryonics Society, their “‘present
membership includes a disproportionate
number of computer programmers and
enthusiasts’” — private correspondence,
September 1980.

I have been in contact with various U.S.
cryonics and immortalist organisations
for the past two years, and have now
amassed some considerable information
on this subject.

I placed two advertisements in New
Scientist earlier in the year inviting people

interested to correspond with me with a
view to sharing this information, and with
the ultimate aim of causing a viable
immortalist organisation to form in the
UK.

I would be pleased to hear from
anyone, even if only vaguely interested,
and I make no charge for the information
and material provided. My address is
West Towan House, Porthtowan, Truro,
Cornwall TR4 8AX.

Our group would be particularly keen
to add a solicitor, accountant, doctor, and
funeral director who are sufficiently
interested to correspond on aspects of
immortalism and cryonic suspension rel-
evant to their professions.

John de Rivaz,
Truro,
Cornwall

Centre of interest

MICRO-T will be one of the first of the new
Information Technology Centres
announced by Kenneth Baker. We are
looking for personnel with a real creative
flair in microcomputing.

Our centre has several objectives. The
two principal ones are to train young
people in computing and use of micros
right through from fundamental pro-
gramming up to implementation of suc-
cessful systems in other organisations,
whether small businesses, large high-
technology companies — our adopted
“parent” is likely to be Courtaulds
(Engineering) Ltd. — and bodies like
Coventry Chamber of Commerce.

The other main objective is to act as an
impartial advice centre for businesses in
Coventry and to direct them to appropri-
ate consultancies. In addition to these
aims, we want to function as a creative
software organisation in the fields of
instructional programs, using high-reso-
lution colour graphics in academic and
commercial skill-training, a wide variety
of applications programs and also to
explore self-programming programs.

We intend to keep updated with 16-bit
and 32-bit micros as they appear. Micro-
T is looking for three or four staff with a
deep commitment to developing high-
quality software. They are likely to be
young and we are offering salaries in the
£6,500 to £8,500 range. This will be an
exciting and enjoyable organisationand if
anybody is interested they can make con-
tact with Keith Hudson, Micro-T, 79 Sut-
ton Avenue, Eastern Green, Coventry

CV5 7ER.
Keith Hudson,

Micro-T,
Coventry.
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“Thebest

SUPERBRAIN

A smart, fully self-contained

desk-topunit— that’s the
SUPERBRAIN microcomputer.
It will operate asacomplete
businesssystem,as a word
processor (allied toahigh

quality printer)andasan
intelligent terminal.

® 320K,680K and 1.5 MBdiscdrives
© Widerange of standard packages
® Fullgraphics facility

® Nationwide dealer network

value for mon
small business systems

eyonthe
market”

Which Computer? Jan'81

e ——

SUPEQBR/\IN isideal for both first time buyersneeding ageneral purpose machine, and for
userswishing toupgrade from a personal microcomputer system. Its CP/M operating system will handle the most sophisticated
programs. Twin Z80 microprocessorsand an R$232 communications port makeit easy toextend the systemin the future.

The Icarus dealer network

ABRAXAS COMPUTER
EMPLOYMENT, 357 Euston
Road, LONDON NW1 3AL.

Tel: 01 388 2061

A.P. LTD, Maple House,
Mortlake Crescent, CHESTER
CH3 SUR. Tel: 0244 46024
AMCO LTD, Playfair Road,
LEEDS LS10 2GP.

Tel: 0532 708321

BORDER COMPUTING LTD,
Dog Kennel Lane, Bucknell,
SHROPSHIRE SY7 0AX.

Tel: 054 74 368

CAMBRIDGE MICRO
COMPUTERS LTD, Cambridge
Science Park, Milton Road,
CAMBRIDGE CB4 4BM.

Tel: 0223 314666

CITY MICRO SYSTEMS LTD,
65 London Wall, LONDON
EC2M STU. Tel: 01 638 1312
COMPUTER SALES &
SOFTWARE CENTRE, 190/192
Cranbrook Road, ILFORD, Essex.
Tel: 01 554 3344

CONQUEST COMPUTER
SALES LTD, 92 London Road,
BENFLEET, Essex SS§7 5TJ.

Tel: 03745 59861

CULLOVILLE LTD, Thornficld,
Woodhifl Road, Sandon,
CHELMSFORD, Essex.

Tel: 024 541 3919

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW, Middx.
Tel: 01 572 6381

DAYTA, 20b, West Street, Wilton
NR. SALISBURY, Wilts SP2 ODF.
Tel: 0722 74 3898

DRAGON SYSTEMS LTD,
Mansel Street, SWANSEA,

W. Glam. SAl 5TE.

Tel: 0792 794786

ESCO COMPUTING LTD, 74,
Waterloo Street, GLASGOW
G2|7DA Tel: 041 204 1811

ELECTRONIC INFORMATION
SYST., 149 Church Rd, Frampton
Cotterell, BRISTOL.

Tel: 0454 774564

EASIBEE COMPUTING LTD
(LONDON), 133/135 High Street,
LONDON Eé6 1HZ.

Tel: 01 471 4884

FLAG PARTNERS, 57
Silverknowes Gardens,
EDINBURGH EH4 5ND.

Tel: 031 336 6660

G.T. OFFICE SYSTEMS, 12
Clovelly Road, LONDON W5 SHE.
Tel: 01 567 9959

JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head, Lee Bank,
BIRMINGHAM. Tel: 021 643 1609

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, W. Yorks.

Tel: 0274 637867

MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottingham
NGIO IFR. Tel: 06076 64264

MICRO-K, 186, Martin Way,
MORDEN. Tel: 01 543 1119
& 01 669 4150

MICROCARE, 18, Hawarden
Road, NEWPORT Gwent.

Tel: 0633 278040

MICRO SOLUTION LTD, Park
Farm House, Heythrop, Chipping
Norton, OXFORDSHIRE

OX7 5YW. Tel: 0608 3256

MICROSOLVE COMPUTER
SERVICES LTD, Middlesex
House, 29-45 High Street,
EDGWARE, Middx HA8 7XF.
Tel: 01 951 0218

OFFICE COMPUTER
TECHNIQUES, Peacock House,
52, Vaughan Way, LEICESTER
LE1 4SG. Tel: 0533 28631

OMEGA ELECTRIC LTD,
Flaxley Mill, Flaxley Road,
MITCHELDEAN, Glos.
Tel: 045 276 532

ORMSKIRK COMPUTER
SERVICES, Wheatsheaf Walk,
Burscough Street, ORMSKIRK
L39 2XA. Tel: 0695 77043

PROMGLOW, 12, Dene Road,
New Southgate, LONDON
N11 1ES. Tél: 01 368 9002

QUOTAWARD LTD. 12, Joubert
Mansions, Jubilee Place, LONDON
SW3. Tel: 0 3510711

RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA §S1 1AL.
Tel: 0702 339262

ROCKLIFF BROTHERS LTD,
Long Lane, Aintree, LIVERPOOL
L2 8SZ. Tel: 051 521 5830
ROGIS SYSTEMS LTD, Keepers
Lodge, Frittenden, NR.
CRANBROOK, Kent.

Tel: 058 080 310

S.D.M. COMPUTER
SERVICES, Broadway, Bebington,
MERSEYSIDE L63 SND.

Tel: 051 608 9365

S.M.G. MICROS LTD, 39
Windmill Street, GRAVESEND,
Kent. Tel: 0474 55813

PT&SKNIGHT LTD.
406, Winchester Road,
SOUTHAMPTON.
Te): 0703 768338

Forfurther details, or if youwant

Computer Systems Ltd.

tobecomea dealeryourself, contact:

SAPPHIRE SYSTEMS, 19-27
Kents Hill Road, SOUTH
BENFLEET, Essex. Tel: 03745
59756

SHEFFIELD COMPUTER
CENTRE, 225, Abbeydale Road,
SHEFFIELD 87 1F].

Tel: 0742 53519

SORTFIELD LTD, E. Floor,
Milburn House, Dean Street,
NEWCASTLE-ON-TYNE

NE1 ILE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS
LTD, New Street, Kelham Street
Industrial Estate, DONCASTER,
S.Yorks DN1 3QU. Tel: 0302 25159
STUKELEY COMPUTER
SERVICES, Barnhill,
STAMFORD, Lincs.

Tel: 0780 4947

TERMACRE LTD, 126
Woodwarde Road, LONDON
SE22 8UT. Tel: 693 3037
THAMES VALLEY
COMPUTERS, 10, Maple Close,
MAIDENHEAD, Berks SL6 4QH.
Tel: 0628 23532

TURNKEY COMPUTER TECH.
23, Calderglen Road, St. Leonards,
EAST KILBRIDE.

Tel: 03552 39466

WELSH BUSINESS SYSTEMS,
1, Windsor Chambers, Windsor
Arcade, PENARTH.

Tel: 0222 700059

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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Intractable problems

1HAVE recently bought a Pet 4022 tractor

printer and have failed to overcome two

problems:

® The command TAB (x) causes the
print-head to index X spaces from its
previous position, not the left-hand
margin. This makes a neat lay-out diff-
icult to achieve and greatly compli-
cates graph plotting programs.

® The ability to print a user-defined
character is most useful for high-reso-
lution printing but it appears imposs-
ible to print a number of different
user-defined characters on the same
line without overprinting — a slow and
irritating method.

I hope someone can come to my rescue.
Others may be interested to know that
L & J Computers has supplied me with all
my equipment and has delivered on time,
despite VAT, customs and postage
problems for an overseas customer, and
at the quoted price — a welcome example
of good business practice in an industry
that generally has a poor reputation for
this kind of thing.

W V Legge,.

BFPO 23.

Intimacy for export
YOUR EDITORIAL in the July 1981, issue
regarding U.S./U.K. software can hardly

*-pass without comment — but then editor-
ials are supposed to be stimulating, are
they not?

It is only the most general-purpose soft-
ware which, is transportable across
national boundaries. The way in which
companies operate financially differs
greatly in detail from one country to
another. Then there are the tax systems,
mailing addresses — City, State, ZIP etc.
— and a host of other things which impact
commercial routines. To write software
for export in either direction demands the
most intimate knowledge of the target
market environment.

In Feedback, I do not know where T T
Knox of Hull obtained his figures, but
the capacity of the 5.25in. floppy discs
used on Apple under DOS version 3.3 is
143Kbytes after formatting, not 82,944
bytes and the transfer rate of 125K bits/
second makes his 200/300 baud look
lethargic.

As to reliability, in a very long time of
using Apple and all those Kbytes/second,
I have yet to experience a read/write
error. Perhaps I have been lucky or I have
used the right operating systems, but the
fact remains that none has been apparent.

In Printout, you mentioned that the
new VisiCalc series of software is not yet
available in the U.K. It is and here are the
Erices — all for Apple 16 sector DOS 3.3:

isiCalc £150
VisiPlot £95
VisiDex £150
VisiTrend/plot £169

VisiTerm is probably not really suitable for U.K.
communications.
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The article on investment using
discounted cashflow techniques for nett-
present-value calculation was very inter-
esting although the program was rather
limiting for anyone having used VisiCalc
on the Apple. Even the iterations can be
set up to be executed manually or auto-
matically. The window technique in Visi-
Calc avoids problems associated with 40-
column screens, but then the use of an 80-
column card in the Apple helps greatly
too.

Hugh O’Neill,
Chichester,
West Sussex.

Eliminating errors

AS1 AM impressed by the usual high qual-
ity of the articles that you publish in Prac-
tical Computing, 1 was dismayed to read
Mark Walker’s “Essential tools for repe-
titive sums” in the July 1981 issue.

The content, mostly concerned with
solving linear equations, was full of half-
truths and non-sequiturs. More impor-
tant, however, some statements of fact
call for correction.

We are told, for example, that
® When solving m sets of equations of the

form

AXI = BI ,i=1,2, R 11

that Gaussian elimination would be a
poor method since A™! would have to
be calculated m times.

® The LU factorisation method is a more
accurate method than Gaussian elimi-
nation.

® Row interchanges are not required in
the LU method since rounding errors
are not allowed to build up.
All three statements are incorrect. In
fact
® A" need not be computed explicitly at
all; only one reduction of A to upper
triangular form by Gaussian elimina-
tion is required to solve all m sets of
equations.

® LU factorisation and Gaussian elimi-
nation are computationally equivalent.

® Row interchanges are just as necessary
in LU factorisation as in Gaussian el-
imination to minimise the growth of
rounding errors.

Any reader interested in the full story
of the effect of rounding errors in such
algorithms should read J H Wilkinson,
The algebraic Eigenvalue problem,
Chapter 4.

David Risk,
Stone,
Staffordshire.

Dountil dishonest

ROY ATHERTON, in the June 1981 issue,
has either not read Sydney Leleux’s arti-
cle properly or is being somewhat
dishonest. Flowcharts are used, initially,
to illustrate the constructions but a
pseudo-code is recommended for pro-
gram development and refinement.

With respect to the Dountil, I quote:
This is not recommended as the process is
always executed at least once.

Atherton then goes on to extol the
virtues of For and Repeat Until loops in
Comal. A Dountil by any other name is
still bad practice. If you have one fool-
proof looping technique, why introduce
more? .

Teachers still have the problem of
teaching Basic to beginners. Stepwise
refinement is a very useful tool and
bypasses the blank-paper stage by giving
a routine to program development.

The Jackson approach, in the real
world of commercial program design is, a
very valuable technique. The figures 4, 5
and 6 of Atherton’s article are far more
confusing flowcharts than any in Leleux’s
one.

S G Davies,
Derby.

Key to Allan’s code

I AGREE with Boris Allan’s basic ideas,
June 1981, but he should be sure that the
programs used in the tests work as
intended.

When 1 saw that the exponent in the
MTIF test for TRS-80 double-precision
had an exponent equal to —-8 for matrices
of order 2 to 8, I grew suspicious. A 16-,
digit double-precision function should
have an accuracy better than 1D-8 for a
matrix of order 2.

The error is most likely to be that some
of the operations in the program were
single-precision where they should have
been double-precision. 1 guess that the
problem might lie in

Q=1/(+J-1)

It should be
Q = 1D/CDBL (I + J - 1)

because of
X# = 1/3 gives .3333 3334 3267 4408
but

X# = 1D+0/3D+0
or X# = 1/3# gives .3333 3333 3333 3333.

I have changed the code in the article to
TRS-80 Basic, and the results were better
than any of the competitors.

The other two tests may or may not
have the same problem, but it is not signi-
ficant — the TRS-80 has only single-
precision maths functions.

My values for MT1F TRS-80 double-
precision:

Matrix order TRS-80 double-precision

0.000D+00
4.580D-16
1.588D-14
1.261D-13
2.019D-15
2.839D-11
8.690D-09
4.266D-07
10 3.224D-06
I found the time to be 252 seconds.
The time spared by removing Gotos to
create some structure in the program and
the increased time used by using Time$ —
the interrupt-driven software counter —
is nothing compared to the time taken by
the double-precision routines.
Kim Michelsen,
Glumso,

Denmark. [J

QN AW
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Printout

Gemini’s MultiBoard
is built for versatility

GEMINI Microcomputers has
developed a new British
microsystem on 8in. by 8in.
boards. Based on a set of eight
boards, the MultiBoard system
has been developed by one of
the most experienced micro-
board design teams in the U K.
and they believe it to be more
versavile than any other modu-
lar board system available in
this country.

The CPU board is designed
around the ubiquitous Z-80A
processor running at 4MHz
with link options for 2MHz
and wait-state. In the memory
section are four Bytewyde

sockets which will accept a |

large variety of EPROM,
ROM or RAM devices. The
complete memory block can
be switched out of the memory
map allowing a full 64K RAM
system to be used in, say, a
floppy-disc environment.

A socket exists for an ASCII
keyboard and an uncommitted
Z-80A PI/O is included in the
parallel I/O section. The serial
I/O has an 8250 UART with
programmable baud rates,
parity-stop bits and hand-
shake. RS232 or CUTS cas-
sette interfaces are switchable.
A 12K Microsoft Basic and a
comprehensive monitor form
. the software options.
MultiBoard video is on a |

| designed

Suppress
spikes!

THE Kleanpower MB6 is a
| power-line surge suppressor
to protect such
devices as desk-top and per-
sonal computers and word
processors, but will equally
provide protection to home
computers.

This type of device is neces-
sary because of the dirty
nature of much of the electri-
city supply current and the
sensitivity of computers to

fluctuations.
The main problem with cur-

rent is that spikes often appear
in the line which may cause
untold harm. Data can be cor-

rupted in the RAM, programs

Video Board (left) and CPU Board are both Z-80A powered.

separate board which includes
a dedicated Z-80A micro-
processor. The intelligent
video board has a character set
which is split into EPROM and
RAM sections which can be
modified under program con-
trol.

The screen format may be
changed but in most cases it is
80 by 25.

There is a 4MHz 64K dyna-
mic random-access memory
board, a floppy disc controller
board which can support up to
four 5.25in. or 8in. drives in
single- or double-density
modes, an EPROM/ROM
board which can cope with up
to 40K of firmware.

Typesetting service
can cut paper costs

THE PRODUCTION of manuals,
reports, lists and items of
reference data could be dra-
matically changed by the intro-
duction of a new computer
photo-typesetting service.

This service from Interface
Graphics permits photo-
typesetting from disc-stored,
word-processor copy. The
computerised transmission
system will make the use of
typeset material a viable alter-
native to typewriter script as
camera-ready artwork.

The system can save up to
half the paper costs, which in
turn will reduce the cost of
storage, postage and
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transportation. In addition,
the results are aesthetically
more pleasing than those pro-
duced by traditional methods.

By direct linking of the word
processor and the digital
typesetting equipment, costs
and preparation time can be
reduced greatly. A remote sta-
tion is possible by use of a
modem and a telephone link
between the customer’s word
processor and a device which
writes the copy to disc. The
equipment will convert the
text and the word processing
codes into a form suitable for
typesetting, at Interface Gra-

phics. ]

There are also non-8in. by,
8in. boards which include a 3A
PSU, an EPROM programmer
and a 59-key ASCII keyboard.
The whole arrangement will fit
snugly into either a standard
Vero frame or a special Kenil-i
worth case. !

All Gemini MultiBoard pro-
ducts are Gemini 80-Bus- and
Nasbus-compatible and they
can be bought at any of th
MicroValue Group dealers.
Prices for the multiboard
modules are as follows: CPU
£125, Video £140, 64K RAM
£140, FDC £140, EPROM/
ROM £70, EPROM PROG
£27, 3A PSU £40, keyboard
£57.50. 1]

®
Business
decision aid
A PACKAGE designed to help
small businessmen to make a
decision about buying a micro
is now available from the
National Computing Centre.
The training package is
designed to give the person
running a small business suffi-
cient information to decide
whether a computer would
help, where to start and how to
prepare for its arrival.

The package is entitled How
to choose your small business
computer and it consists of a
cassette and a booklet. The
price of the package is £9.85
and it is available from the
National Computing Centre,
Oxford Road, Manchester or
The Microsystems Centre, 11
New Fetter Lane, London. [}

| can also be affected but the far
more serious problem is to the
discs.
Disc units are particularly
vulnerable to spikes and some-
times disc crashes occur. With
software costing up to £1,000 a
| package, a crash can prove
| expensive. Losing software
may be expensive, but to lose a
database could be fatal.

Spikes and other noise on
power lines can be caused by
many things. In the home, a
common cause of such inter-
ruptions to the power supply is
the switching on and off of
motors — the fridge is a major
culprit.

In offices, such disruption
may be caused by lift motors or
other office equipment.

Not only is data at risk — if
the power surge is very large,
damage can be done to the
hardware itself. Apart from
the financial consideration,
another good reason for
investing in a power-supply
protector is that the time spent
re-entering lost data can also
be saved.

The specifications of the
Kleanpower MB6 are: 240V
supply voltage; 6amp current
rating; an upper voltage limit
of 420V. It will handle 400
kilowatts for 1 millisecond, or
400 Joules.

At a price of £90 in one-off
quantities, the Kleanpower
unit will prove inexpensive if it
is only required once in a blue
moon. The Kleanpower unit
comes from Lightning Elimin-
ation Associates Ltd, More-
ton, Thame, Oxfordshire.
| Telephone: 084-421 3204. [
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More Apple
peripherals

U-MICROCOMPUTERS has deve-
loped two more peripheral
cards for the Apple. They are
U-8232 a serial interface and
U-Z80 Auxiliary Processor.

The U-Z80 is a card which
enables the Apple computer to
run CP/M software at a small
extra cost, if the U-RAM 16 is
installed as well then 56K
CP/M programs can be run.
The U-Z80 card costs £95 in
one-off quantities.

The U-8232 card provides
the answer to the Apple serial-
interfacing problem which
many people encounter. It
provides full handshaking and
is Pascal, CP/M and Fortran
compatible. Again the board
costs £95 in one-off quantities.

U-Micro-computers,
Winstanley Industrial Estate,
Long Lane, Warrington, Che-
shire, WA2 8PR.

Green Paper proposes
tlghter program copyright

THE LONG-awaited Green
Paper on copyright has been
published, and many of the
points raised concern micro-
computer programmers in a
multitude of ways. A Green
Paper is the government’s ver-
sion of a discussion document
and the recommendations it
contains are not necessarily
implemented when formulat-
ing the White Paper which is
the proposal for legislation —
the document debated by MPs
in the House.

To obtain a copy of the
Green Paper, contact Her
Majesty’s Stationery Office.
The paper’s title is Reform of
the law relating to copyright,
designs and performers’ pro-
tection. A consultative docu-

ment. Cmnd 8302 Price £3.90.

The Green Paper has its
origin in the work of the Whit-
ford Committee, which was set
up in 1973 to review British
copyright law, and which
reported in 1977. The Green
Paper indicates the Govern-
ment’s inclination to follow
Whitford’s recommendations
on some issues, but to differ
from Whitford on others.

The reason for the four-year
delay between the report and
the Green Paper is twofold:
first, it is an immensely-com-
plicated subject and has been
dealt with in great detail;
secondly, in the meantime
there has been a change of
government.

The present position on

Blternative energy
comes a little closer

WINDLOGGER is a micro-
processor-based device for
windmill site evaluation. The
product has been developed by
the Northumbrian Energy
Workshop — a workers’ co-
operative based in Hexham,
Northumbria. The Workshop
has been involved in wind
energy for some time and have
applied their collective know-
ledge to produce this micro-
processor-based data logger.

Hailed as the largest step
forward in wind measurement
since the introduction of the
Beaufort scale, the Windlog-
ger can be used to investigate
the potential of windmill
generator sites. Existing
measurement equipment is, on
the whole, too crude or
requires mains electricity.

By employing CMOS tech-
nology the device has a very
low power consumption. For
example, the device will record
wind data from a remote site
for up to one month on pocket-
sized batteries.

For further details contact
Northumbrian Energy Work-
shop Ltd, Tanners Yard,
Gilesgate, Hexham, Northum-
bria. Telephone: 0434
604809. a

N

WINDLOGGER
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Windlogger is a major step forward in wind measurement.

computing is that it is generally
accepted that the copyright
law provides some protection
for ctomputer programs.
However, there is no case law
and the full extent of protec-
tion is not clear. The proposals
in the Green Paper will clarify
the application of copyright to
computer programs and to
other words stored in com-
puters.

Other facts which will affect
computer users include the
reluctance of the Government
to introduce a levy on blank
tapes. The Green Paper con-
tains proposals for increasing
penalties for piracy of copy-
right material, and to make a
new criminal offence of pos-
session of an infringing copy in
the course of trade.

In civil infringement cases,
the Green Paper recommends
the abolition of *“conversion
damages”, equal to the full
value of all infringing copies,
but proposes that the scope for
the award of penal damages
for flagrant infringements
should be broadened.

The term of a copyright at
present lasts for the life of the
author plus 50 years for some
cases and for differing
amounts of time in others. At
present, the position affecting
computer programs is slightly
confused, but it should be
resolved by the proposal that
all copyrights shall exist for 50
years.

If any reader of Practical
Computing is interested in
making a contribution to the
debate, he or she should con-
tact the Patent Office, 25
Southampton Buildings, Lon-
don WC2A 1AY.

Big RAMSs
from Texas

TEXAS Instruments has
announced two series of stan-
dard RAM modules. Desig-
nated the TMS-10010 series
and the TMM-40010 series,
the modules provide expan-
sion for the LSI-11 and
Multibus systems. There are
both 128K and 256K versions
in the TMS-10010 series. The
TMM-40010is in 64, 128, 256
and 512 Kbyte versions.
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S-100
® 12 slots

® Z80A Microprocessor

® Real time clock

@ Interrupt driven hardware

® Double density, single or double
sided 5” and 8" floppy disc drives

@ 5" and 8" Winchester drives
(option)

® Tape back-up (option)

® Cartridge disc drives (Equinox 200)

@ 64KB Dynamic RAM with parity

@ Static RAM (option)

® Up to 384KB RAM (option)

@ Two serial ports

@ Additional serial and parallel
ports (option)

‘F’.

-~
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® CAP Microcobol
® CP/M, CP/NET, MPIM

® TURBOCHARGER !l for greater
disc capacity and performance
for your CP/M software

® BASIC, COBOL, FORTRAN,
PASCAL, C, LISP, APL, FORTH

@ Word Processing
@ Information Management

@ Powerful Utllities-Z80 Assembler,

Editor, Debugger and linker

® Analog/Digital and Digital/
Analog interfaces

® Prestel/Viewdata

@ Mainframe/Micro
Communlcation

® Networking
® CCTA Approved Systems

Built to high quality standards by IMS International
And consider the price —from £1750

INOX

COMPUTER SYSTEMS LIMITED

Specialists in Multi-user Microsystems

Kleeman House, 16 Anning Street, New Inn Yard,
London EC2A 3HB. Tel: 01-739 2387 & 01-729 4460
Telex: 27341

@ Circle No. 142
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UP TO eight VDUs can now be linked to the M-Two com-
puter for parallel input, compared to four previously. This
has been achieved without any change in the capacity of
the M-Two’'s 20MB winchester disc, or any significant
increase in the system response time. LS| has re-struc-
tured the accounting, invoicing, order-processing and
stock-contro| software to take account of this. Now eight
simultaneous input transactions to a single item of stored
data are possible. LS| Computers Ltd., Copse Road, St
Johns, Woking, Surrey. Telephone: 04862 23411.

Dictionary on disc

helps the bad spellers

A COMPUTER dictionary which
can compete  with the full
Oxford English Dictionary has
been compiled by Compucorp
for general business use.

The spelling of as many as
1,000,000 words can be
checked and a total of 250,000

.| can be automatically cor-

rected.

Compucorp believes that
the facilities offered by the dic-
tionary are unrivalled. The
correcting capacity of 250,000
words is expected to be suffi-
cient to meet most people’s
requirements.

There are in fact two lists
and both have the facility for
more words to be added. This
will be of most use to people
requiring specialist diction-
aries of technical, scientific or
medical terms. :

Spelling follows the full
Oxford English Dictionary. If
for example you prefer to spell
recognise with a “z’, the
operator can effect this
change.

The word lists are held on
magnetic disc, and may be
accessed by either a word pro-
cessor or a computer. Words
may be referenced on a screen
as they would in a book.

The checking dictionary will
check everything in its

memory, an A4 page of 45‘
lines will take 15 seconds.
When a misspelling is found
the cursor on the screen stops
at the end of the word.

Further information on the
eight different types of diction-
ary available can be obtained
from Steve Novick, Compu-
corp Ltd, Barnet House, 120

High Street, Edgware,
Middlesex. Telephone: O01-
952 7860. a

Willow offers a plug-in

Piccolo

‘the Comal tune

THE RC 700 or Piccolo com- |
puter represents a first in Brit-
ish microcomputing. The
feature which sets this Scandi-
navian-built computer apart
from the rest is that it is
designed and marketed as a
Comal machine.

Over the past few years,
there has been much debate
over the use of structured lan-
guages with computer users
divided into two camps; the
structuralists and the non-
structuralists. Until now,'
though, manufacturers were
reluctant to grasp the nettle of
adopting a structured language
as a standard feature on their
machine.

Much of the resistance to
structured languages has been
because of the ease of Basic; its
proponents claim it is easy to
use — and it is certainly easy to
implement. This has meant
that manufacturers have
tended to use it in most micros.

Another reason for the
resistance to structured pro-
gramming is that Basic is
always readily available. RC
computers has now put its
money where its mouth is and
given the Piccolo a full
implementation of Comal.

Comal is a form of struc-
tured Basic. It retains many of
the forms of Basic but intro-
duces progam structures,
mainly in the manner by which

Printout

plays

control is operated. Comal was
developed in Denmark by
educationalist Borge Christen-
sen, in an attempt to bridge the
gap between Basic and Pascal.

Because of the Comal
implementation, the Piccolo
will be of most interest to edu-
cational computer buyers and
this is definitely the market at
which the machine is aimed.
By providing the structures in
the form of procedures, the
While and Repeat statements,
the Goto statement becomes
redundant and students should
gain a sounder programming ‘
basis.

The Piccolo machine itself is
compact. It is Z-80A based,
running at 4MHz, and pro-
vides 48K of RAM. Apart
from the compactness, the
main feature of the hardware is
the yellow-on-brown display.
Pascal and CP/M are also
available.

The Piccolo has both R$232
and parallel interfaces — the
RS232 is a V24 specification
port. Options available include
the statutory floppy discs,
without which no system is
complete, a line selector, a
power distribution system, line
loader, memory expansion —
up to 64K, and various other
bits and pieces.

RC Computer, Regnecen-
tralen Ltd, CAP House, 9-12
Long Lane, London EC1. [

toolkit for the Atom |

WILLOW Software has deve-|
loped a utility ROM for use
with the Acorn Atom. Simple
to fit — the ROM plugs into
the spare socket on the Atom
board and adds 17 new com-
mands, some of which may be
used from Atom Basic. The
ROM is designed to add the
toolkit-type facilities often
found on larger machines.
Residing in the ROM, the
utility software does not have
to be loaded in the usual man-
ner from cassette and because
it requires no RAM for its
operation, it will work on an

commands are: Ren, Auto,
Find, Del, Krunch, Key,
BSave, Blip, Alert, Size,
BZero, BDump, Append,
XRen, Dis.

The command set includes
some extremely useful facili-
ties including Dis, a full func-
tion disassembler which
enables the user to convert
machine code into assembler
source statements. Another
interesting feature is Krunch
which compresses a program
by deleting all Rem statements
and unneeded spaces.

Two more functions provide

unexpanded Atom. The 17
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the solutions to two difficult

processes on the Atom. The
first of these is Key which pro- l
vides a keyboard scan. This I
means that in a program it is
possible to check the keyboard
to see which key — if any, has |
been pressed.

The second of these special
functions provides the ability
to save a Basic program in a
format which allows it to be
automatically loaded and run.

The utility ROM is supplied
with its own instruction
manual, and costs £35. For
further details contact, Willow
Software, PO Box 6, Crediton.
Devon.
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TANGERINE Computers has.
improved the software
resident in the Tantel viewdata
adaptor to improve its suit-
ability for software. The firm
now claims that its adaptor, of
which nearly 4,000 have
already been sold, will now
interface with Apple, Nascom
and its own Microtan micros to
produce an intelligent Prestel
terminal with colour display —
at no increase in cost.

Tangerine claims to have
captured 78 percent of the
adaptor market with the Tan-
tel, which boasts 3,700 sales to
date. A further 500 of the
devices are still in stock. Now
Tangerine is changing the
emphasis of its marketing and
is aiming to tap the 200,000-
strong micro-user market.

Tantel’s Peter Harding says
that trials with the Apple done
with Apple dealers Blythe
Computers of Suffolk have
proved effective, and the re-
vamped Tantel has gone on
sale.

The improvements to the
Tantel are in two areas. In
addition to the normal Prestel
adaptor facilities, which allow
the micro user to treat his
micro as a dumb Prestel term-
inal, it now offers full-colour
capability and the ability to use

Zilog boosts
Z-8 series

THE ZILOG Z-8 family of eight-
bit micros has been sup-
plemented by four new proces-
SOrs.

The Z-8611, Z-8612 and Z-
8613 offer double the memory
capacity of the Z-8601, Z-
8602, and Z-8603. The Z-
8681 is a processor chip confi-
gured to operate from external
memory.

The new chips together with
the existing Z-8 series will
cover all single-chip processor
needs from the simplest to the
most complex according to the
manufacturer.

The Z-8611 is a single-chip
microcomputer with 4K of on-
board ROM, 32 1/O lines and
has the capability to address up
to 60Kbytes of external pro-
gram and data-memory. There
are 124 general-purpose
registets, four 1/O port
registers and 16 status and
control registers. The chip
requires a +5V power supply
and all pins are TTL-compat-
ible.
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Tangerine soups up Tantel
as its rival hits the shops

the micro keyboard’s full
alpha-numeric set.

In effect, this means that
anyone with a suitable micro
and the Tantel could become
an IP, information provider.
Connection to the micro is
effected through the DIN soc-
ket at the back of the Tantel.

Meanwhile, Tantel’s main
rival, the Ace Telcom, has
reached the shops. The Tel-
com, which is manufactured by
Radofin’s Hong Kong factory
and distributed by Ace, is
designed in the first place as a
viewdata adaptor and is wired
for an RS232 interface —
though there is no output in
the current model.

The Telcom will soon be
accompanied by its own 40-
column printer which will cost
between £125 and £150. A
keyboard is also under dev-
elopment, which will be similar
to the Cherry keyboard but
will cost less. This is con-
sidered the first stage in a
move towards Radofin’s own
micro, which is planned for

1983. It is expected to attack
the same market as the Com-
modore Vic but with a strong
viewdata bias.

Radofin, which is a 51 per
cent British-owned company,
has astrong U.S. interest and is
monitoring closely AT&T’s
moves towards establishing
new American standards for
viewdata. AT&T recently
| published a document titled
Prestnation level protocol
which describes its own ideas
on viewdata protocol and is
now the subject of negotiation
between British and European

Hullforth fosters
programming skills

HULLFORTH is a compiler/
interpreter based on the lan-
guage Forth which was
invented by Charles Moore in
1970. Initially designed to run
on Nascom micro-computers,
the new compiler/interpreter
can run on other systems pro-
vided a few simple modifica-
tions are effected.

Although most programs
written in standard Forth will
run on Hullforth with some
modification, this implemen-
tation differs from standard
Forth in a few important res-
pects, and internally it is totally
different.

Forth and Hullforth share
the same advantages: that is
the facility for developing
complex software at the key-
board; the speed of Forth is
also a common benefit. Those
programmers interested in
structured programming will
be attracted by such control
statements as Begin, Until, If,
Else, Endif, Leave. It is a lan-

| guage which fosters good pro-
gramming skills — in Hullforth
there are no Goto statements.
Hullforth is approximately
7K in size, including variables
and stacks, but not dictionary
space. The program is con-
figured for a 16K machine but
will run in a limited fashion on
an 8K one.
| The program is supplied in
CUTS format at 300 baud on
cassette and will run under
either Nas-Sys or Nasbus. All
that is required to run Hull-
forth on another non-Nascom
Z-80-based system is a key-
board-to-A routine. That is a
| routine which prints the cha-
racter in A on the screen, and a

routine or series of routines | financial records.

which read and write to cas-
sette in CUTS format.

The price is £25 and

| includes a cassette, documen-

The Ace Telcom viewdata adaptor — rival to Tantel.

|

tation and updates. Further |

details: A FT Winfieldand PS | from TSMS Ltd at First Floor,

Cain, 148 Goddard Avenue,
Hull HUS 2BP. m

PTTs and the U.S. corpora-
tion.

This document is, however,
thought to lack precise details
of the Americans’ thinking on
viewdata, though AT&T has
put several years’ research into
the subject and is thought to
have developed a 1200/1200
baud duplex modem on a chip
for exactly this application.

Radofin will, however, be
making a consignment of its
adaptor available in the States,
later this year, unmodified

except for the U.S. 110V
requirement.

Pet system is
a real gem

A SOFTWARE package for the
jeweller is now available on
the Pet microcomputer and
will soon be available on both
the Apple and the Superbrain.
The system has been running
successfully for the past year in
two jewellers’ shops on a 32K
Pet with a 3040 drive and a
standard printer.

The program performs a
whole series of functions some
of which are individual to the
jewellery trade. There are
eight main options: add to or
remove an item from stock,
modify stock records, review
stock records, add or delete
stock records, review low stock
items, gold-rate calculations,
change shop discs, review

In effect, the package is a
standard stock control pack-
age with a few facilities added
for jewellers.

The package is available

The Parade, Frimley, Surrey.
Telephone: 0276-23054. [ l
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We proudly announce
the arrival of the computer
you have been waiting for

pear

— large amount of compatible software already available
— interactive cards, firmware & hardware available everywhere
— 14 I/O expansion slots as standard
— screen size: 25 lines of 40 characters, upper and lower case
— 32k byte of RAM standard, on board expandable to 96k byte
el — uses the popular 6502 CPU
g — bus compatible with the Z80 Firmware Card
with CP/M and Microsoft BASIC
~ — Programming languages including BASIC,
Fortran and Cobol etc., are available separately
— tull PAL-colour video supplied as standard
— professional keyboard with function keys and number pad

n®

£ 975 excluding VAT
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peurcom ® Circle No. 143

Order from: PEARCOM LTD., Or from: PEARCOM B.V. i.o.,
17 Nobel Square, Basildon - ESSEX SS13 1LP. Stationstraat la,
Tel.: 0268 - 728484 — Tlx.: 995323 - England. 6241 CL BUNDE (L). - Netherlands.




4 WINCHESTERS

» Available NOW!
5Mb or 10Mb
Fast, reliable

* .
drives

- Software:
HMSOS or CP/M

" Upgrade kit
for Horizon

« XCOMP $100 bus ~~
controller

- HMS S100 power

supply card

Available NOW! .

The long-awaited 5Mb and 10Mb mini-Winchester
drives are available now from Hotel Microsystems.
The greatly improved speed and storage capacity
made available by the mini-Winchesters now make
realistic many applications, especially business and
multi-user systems, for which floppy drives were
too small, too unreliable or too slow.

A._'. 199 ‘controller
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Software: HMSOS or CP/M

Users have a choice of software; either the high-
performance HMSOS single/multi-user operating
system or CP/M.

Complete upgrade for Horizon

An upgrade kit for existing North Star Horizon
owners contains all the hardware required — three
S100 cards and the drive itself. Fitting to the
Horizon is straightforward
required and the Winchester is held by the same
scre: Hoppy drive it replaces.

— no soldering is
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Telesoftware

Prestel initiative will
remove the barriers

'Mike Brown argues that telesoftware — the automatic

PRESTEL HAS provided the initial impetus
for the establishment of a national
computerised information service and has
started to dissolve the psychological bar-
riers to computer terminals in the home.
Perhaps even more importantly, the
advent of Prestel has caused a great
increase in the availability of cheap
modems — albeit in most cases for use
only with viewdata systems.

Consequently, many microcomputer
manufacturers are busily creating view-
data interfaces for their machines, all of
which have the potential for telesoftware
reception.

In 1977 CAP/CPP made the first
experiments with Prestel telesoftware for
business users based on its Micro-Cobol
operating system. In 1979 the Council for
Educational Technology, CET, began
work on viewdata telesoftware for
education and published the Format
recommendations for Prestel telesoftware
in October 1980. CET has also designed a
viewdata telesoftware system for the
Research Machines 380-Z.

This system has been installed in
several schools throughout the U.K., and
CET is closely monitoring the use of 25

s tical lelesoftuare

==

] telesoftware

heyl
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computer-assisted learning, CAL, pack-
ages available on its Prestel database —
*211#. Recently, other information pro-
viders, IPs, have begun to plan Prestel-
based program distribution systems.

An article by Peter Blower in Practical
Computing August, 1981 made a
comparison of three existing telesoftware

formats and suggested a fourth. The arti-

Formatting a file for transmission via Bristol.

transmission of programs and data to microcomputers
— promises to be one of the most important develop-
ments in software distribution of the last decade for both
computer hobbyist and educational or business user.

cle contained a number of inaccuracies
and misconceptions which I would like to
rectify briefly before moving on to a wider
view of the evolution of a realistic tele-
software service on Prestel.

The document Format recommend-
ations for Prestel telesofiware was the
result of a number of discussions between
CET, Prestel, Commodore, Research
Machines, Cromemco, ITT, BBC, IBA
and educational software agencies and
represents 14 months’ experimentation.

It is this format which is used by CET
for all programs on its database and is
likely to be used for those of the BBC
computer literacy programme and Acorn
Computers. It was published so that other
interested parties could benefit from the
CET research.

The document simply defines an

(continued on next page)

Source file

END;

PROCEDURE POSTRAV(P);
WHILE P< »NIL DO
POSTRAV(LLINK(P)):
VISIT(P);

P:=RLINK(P)

ENDWHILE

Converted source file

END; L
WiF

PROCEDURE¥%POSTRAV(P); [iL
WHILE3P ¢ Y NIL%DO
POSTRAV(LLINK(P)); llL
VISIT(P); liL

P:=RLINK(P) liL

ENDWHILE [lL

pr

Ha

Blocked file

END; iiL
IF
iz 105

PROCEDURE3POSTRAV(P); IiL
WHILE3P ¢ > NIL3DO liL
POSTRAV(LLINK(P)); liL
VISIT(P); IIL

P:=RLINK(P) liL

ENDWHILE IiL

l

i

Take any ASCII file — in this
case a small Pop-2 routine
but may be any file of any
size.

Insert IIL at the end of each line.
Replace each space with .
Insert IIF at the end of the file.

If any If or 3 appear in the
source file replace them with

lIE and 113 respectively.

Split the converted source file
into blocks of not more than

859 characters. This file

consists of only one block.

Insert IIA at the start of

each block and lI1Z at the

end followed by a three-character
checksum.

Appearance on Prestel

IIAPROCEDURE%POSTRAV(P);ILWHILE%P < > NIL%DO
IILPOSTRAV(LLINK(P));ILVISIT(P);ILP:=RLIN
K(P)IILENDWHILENLEND;ILIFIIZ105

Remove all CRLFs from
each block. Each block occupies
one Prestel frame.

4 @ Circle No. 144
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(continued from previous page)

‘“envelope” inside which any data may be
sent so long as it can be represented as a
sequence of seven-bit characters. This
includes all dialects of all high-level lan-
guages, any data files and any machine-
code in Hexadecimal notation.

The interpretation of received data
may be performed by any operating
system and the quality of the interface
with the user is limited only by the
imagination of its designer. This protocol
is designed primarily to maintain the int-
egrity of the character stream between the
IP and the receiving terminal. That is, to
enable a viewdata system to deliver files
efficiently as a sequence of discrete data
packets whose contents are not interfered
with by the transmission system. This
allows simple but effective error detec-
tion.

Prestel only sends a carriage-return-
line-feed, CRLF, after lines of 38 char-
acters or fewer. Trailing spaces — per-
haps valid program characters — are lost.
Therefore, these spaces are transmitted
as || so that no CRLFs interfere with the
character stream within a block.

Blower’s suggestion that such interpre-
tation is specifically dependent on a Basic
operating system and that most com-
puters would find it too complex a task is
obviously untrue. Equally incorrect is the
belief that sending programs to Prestel in
such a form is a tedious, complex and
expensive business: we have a simple pro-
gram at CET which does the whole job
completely automatically — checksums
and all.

The ResD/GEC format has the pecu-
liar page number access to each program

logical unit of storage in a viewdata
system, it is a page, as far as possible,
which should contain a program. There is
no greater flexibility to amend programs
stored in this way rather than on contin-
uation frames and neither is there
increased security against noise corrupt-
ing the sequence in which blocks are
received.

The IPC Praciical Compuiing format
provides no error checking, no packing to
save space and reduces the character set
available to the user. Blower goes on to
outline yet another format every bit as
complex as CET’s while still providing no
packing.

Practical Telesoftuare 357a

e ——
@€ INE 1RBLEC'a/aII10 PRINT"ENTER THE VALUE
(I’ THE FOLLOUWI %NGW PARAMETERS:":PRIM

0- SEEsccsesssasrescasesaen

OCfﬂ

"itelesoftware:
: heyl £

Lt LI T T PR P LY EF T TR Py

R 1,
P 4/
PUY

CIN DECIMAL> OF LOCATIDN OF S1A
OF TARLE";ADDR 30 INPUT “LOWER t 1M1

Foae G36a) Compait i

In fact, taking the author’s own defini-
tion:

The methods of implementation should allow
the receiving of software to be reliable, flex-
ible, compact, efficient, inexpensive and as far
as possible independent of machine or moni-
tor.

CET’s format, when correctly under-
stood, is the very epitome of good soft-
ware distribution.

The existence of a computer-readable
index of all programs on Prestel, sug-

block using only the “a” frame of each | gested by ResD/GEC is very important.
page. This method is rather wasteful of | This would allow an intelligent terminal

logical space and, since the page is the | to locate automatically and pull down a

IPractical Telesoftware 3571512119
BGPLANET PATH PLOTO

430 PRINT:PRINT: INPUT"THE KUMBER OF STAR
%S IS";NS

440 NO=NS+NP

450 1FNO=HNSTHENRUN

460 DIMVCN,POL,DCNO,L), MCNO)

470 HOME : PRINT"YOU UILL BE ASKED TD ENTE
% FIVE PARAMETERS"

QBOPRINT PRINT*FIRET THE MASS OF THE 08J
“ZEC

490 PRINT-PRINT"SECOND AND TNIRO THE COO
ROINATES OF THE DBJECT"
500 PRINT"THESE B8TART A8 ¢35,3) IN THE TO

5]0 PRINT"LEFT-HAND CORNER ANO GO TO (27

%5¢< 155>
520 PRINT:PRINT"FOURTH AND FIFTH FOR THE
'/.IPLQNETS 16 THE VELOCITY IN EACH DIRECT
“ZION™
530 PRINT:PRINT 'FIRBT YOU WILL ENTER THE
% DATA FOR THE STA

N T ||Afll“ PEY

op

Practical Telesoftuare

Commodore Pet

3571511102

SILGE by Bob Merry
begins frame d »

PET THDEXR 9

Fractical Telesoftuware

Commodore Pet

357151110a

SIEGE by Bob Merry
begins frame d >

PET INDEX 9

Practical Telesoftware
@SIEGE® j~o
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1300 PRINT“YOUR BOMBARDMENT SCORED"HU"HS
ZHIT"; . IFHWC>1THEN PRINT"S";
13|o PRINT" AND THE":PRINT"WAiLS ARE
K44
1320 PRINT" ovou CDLLECTED AL;NBC6); @ IFAL
%< > 1 THENPRINT*
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1340 MS=NS+R1
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program previously specified by the user.
This index should be designed with great
care and precision.

It should hold details not only of file-
name, language, target machine and start
page, but also of size, cost, application
area, etc., so that the user may use his
intelligent terminal to search on a number
of parameters for the software he wants.

It would be appropriate that such an
index — which may easily be superim-
posed on the CET format — be main-
tained by Prestel alongside an alternative
conventional hierarchical index through
which potential customers may browse.

Readability is the basis of Blower’s own
format suggestions and the main platform
of his criticism of the CET and ResD/
GEC formats. There is a school of
thought which maintains that all informa-
tion on Prestel, whether or not it is
intended for computer consumption,
should be capable of being read by
humans and, as a consequence, any com-
puter programs should appear as listings,
neatly laid out, indented for clarity and
even colourful. If, in this form, they hap-
pen to lend themselves to automatic
retrieval by an intelligent terminal, all the
better.

This is not, I believe, the most sensible
approach to telesoftware. There is no
feasible compromise between readability
and “reliable, flexible, compact, efficient
and inexpensive” software distribution.
There may well be a market on Prestel for
readable program listings which can be
scribbled down from the screens of con-
ventional viewdata sets and typed into
home computers. This must not
however, be confused with, or allowed to
interfere with, the potentially much more
powerful automatic distribution of soft-
ware which is a direct computer-to-com-
puter communication.

Many IPs may decide, quite properly,
that the small number of intelligent termi-
nals around at the moment will not justify
their providing an automatic software dis-
tribution system and that colourful list-
ings are a much more lucrative venture.

Others, like CET, are concerned with
the development of intelligent terminals
and with powerful facilities which can be
superimposed upon national viewdata
networks and therefore see streamiined
automatic distribution as the more valu-
able avenue to explore.

There are now several parties around
the country engaged independently in the
field of telesoftware. The lesson to be
learnt from the exchanges of the past few
months is that a dialogue on a national
level is essential, involving users, IPs and
computer manufacturers as well as Pres-
tel representatives, so that the develop-
ment of telesoftware is discussed and
directed rather than being allowed to take
a number of diverse paths. The question
of readability, having no bearing on tele-
software, would, I hope, not feature in
such discussions, M|
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IF $0U DON*T HANT A WORD FROCESSING DOCUMENT
THAT LO0KS

LIEE THI .

YOU NEED A PRINTER THAT PRINTS LIKE THIS

The more your system can do, the better your
terminal should be. That's why, if you're adding
text editing capability to your data processing
system, you should also think about adding a
quality daisywheel terminal to replace the matrix
terminal you're using now. And the best-quality
terminal you can buy is one by Qume.

A printer for every application.

No matter what application you choose,
Qume makes a printer to fit it.

Like our Sprint 52 KSR and RO, which
have achieved the reputation for being the
easy-to-use leader in letter-perfect terminals.
You can have 50 different typestyles to use with
it, including APL, scientific symbols and
international character sets.

And there's the Sprint 5 Wide-Track™ with
RS-232C interface. The first character printer
data terminal in the world capable of handling
paper up to 28 inches wide. That’s a full 264-
column printing area. Sprint 5 Wide-Track adds
an entirely new dimension to the printed word.

The best backup in the business.
Not only do we make the best printers, but
we also provide the best support to back up

PN
/

The NEW Sprint 9
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what we sell. That means excellent service to
the OEM and the end user, and one of the best
supplies programs in the business.

Soifyou're getting ready to upgrade your
system, then it's time you upgraded your
printer as well. Toa Qume.

Ask about the NEW Sprint 7 and 9 models.

For more information Qume [UK]

contact your AUTHORISED
DISTRIBUTOR

ACCESS DATA COMMUNICATIONS LTD.,
Eskdale Road, Uxbridge Industrial Estate,
Uxbridge, Middlesex UB8 2RT. Tel: (0895) 30831.

BYTECH LIMITED, Suttons Industrial Park,
London Rd, Earley, Reading RG6 1AZ.Tel: (0734) 61031.

DAISY TERMINALS LIMITED, Bridge Road,
Haywards Heath, West Sussex. Tel: (0444) 57546,

FACIT, Maidstone Road, Rochester, Kent.
Tel: (0634) 401721.

ISG DATA SALES LIMITED, Unit 9, Fairacres Ind. Estate,
Dedworth Road, Windsor, Berkshire. Tel: (07535) 57955.

ROHAN COMPUTING LIMITED, 52 Coventry Street,
Southam, Warwickshire. Tel: (092681) 4045.

Qume.

Qume (UK) Limited Tel: (0734) 584646. Telex: 849706.
A British Company 0of ITT =———————

® Circle No. 145
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The hard-disc war is on.
With Superbrain, Apple
and Pet pressing at their
heels, two companies, Rair
and Vector Graphic, have
each already laid claim to
being the first in the U.K.
to offer the new Seagate
5.25in. SMB hard disc as
part of a working micro
‘system. Chris Bidmead
umpires the contest by
putting the U.S. and
British offerings side by
side for assessment.

Rair 3/30

V.

Vector
Graphic

'l'he battle of the
hard discs

ALMARC DATA Systems, the sole British
distributor of the Vector Graphic range of
computers from the States, weighs in with
the Vector 3005, while in the British
corner, Rair of Black Box fame puts up its
3/30.

To obtain some idea of the capacity of
the Seagate 5.25in. SMB hard disc in
practical terms. you can think of it as 20 of
the latest mini-floppy surfaces in one
drive simultaneously.

This impressive capacity offers another
important advantage — fast access time
which speeds lengthy disc-crunching acti-
vities like compilation and greatly
rejuvenates programs which rely on over-
lays.

The Seagate is sized to fit exactly into

56

thé housing of a standard 5.25in. mini-
floppy, replacing it at something like four
times the cost. Specially-designed disc-
controller boards hook the device into
CP/M, where a new and expanded BI/OS
is necessary — the machine-dependent
section of CP/M — incorporating more
sophisticated error checking.

The speed advantage offered in any
given system depends on the success of
this hardware/software bridge to the
operating system. and a considerable
amount of research and development has
gone into making it work. The result, on
both the Rair and the Vector Graphic, is
impressive. This is how discs should be.

Alongside the Seagate, the machines
each incorporate a Tandon support

floppy disc drive, founted vertically in
the Vector Graphic and horizontally in
the Black Box. The Vector Graphic one is
al quad-density device, configurable as
either double- or single-sided, squeezing
a very useful 600K on to its 77 tracks and
16 hard sectors.

The single-sided mode is an option off-
ered to maintain compatibility with the
Micropolis 11 formatting used in earlier
Vector Graphic machines, although users
who have taken advantage of the older
drive’s remarkable tolerance to double-
or even single-density surface certifica-
tions will find the Tandon far more choo-
sey. Itis also inclined to eat the middles of
floppies unprotected by central reinforce-
ment rings.
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Review

The Rair floppy disc. though double-
sided, is soft-formatted to Rair's stan-
dard, and has a capacity of only 256K. As
power-up boots the machine on to the
hard disc automatically, Rair regards the
floppy as stand-by only. but its limited
capacity may well be a problem when the
necessary precaution is taken of backing
up the hard disc.

Rair supplied us with a box of diskettes
which turned out to be single-sided.
which, on formatting, threw up a few bad
sectors.

The physical appearance of both
machines has been blazoned over full-
colour advertising pages in recent issues
of this magazine. Attempts to glamourise
the Vector Graphic do not really conceal
its utilitarian origins as a work-horse
scientific computer, and the truth is that
the sleek low dark lines of the Rair win
hands down where looks are concerned.

To be fair though, the Black Box has no
elegantly matching terminal, and the
Hazeltine VDU Rair provided for this
review gave the same impression in its
styling as the Vector console.

The Rair advertisements invite you to
“look inside its modest enclosure”, an
invitation not anticipated by the designer,
who has discouraged this kind of explora-
tion by fastening down the lid with no less
than 12 small screws.

Nosing around inside

The lid, which forms the top and two
sides of the case, has then to be flexed to
unhook a flange on either side. The same
thin steel forms the base of the cabinet,
and without the lid to give the construc-
tion the necessary rigidity, the case is
easily deformed — which articulates the
boards in their motherboard. The
machine is definitely not designed to be
carried, or used, with the lid off.

Once inside, you are on your own
there is no hardware manual, and the
chap at head office seemed to think we
were being somewhat nosey to ask for
one. The architecture supporting the
8085A central processor is Rair’s own,
and the company is clearly not keen for it
to become public property.

The I/O board on the review machine,
for example, was expandable from a four-
user to an eight-user system by the addi-
tion of four standard chips, but the chip
addressing for the empty spaces was
locked out by an inscrutable Rair PROM,
whose function is to make sure you touch
home-base for your upgrade.

If other manufacturers cut develop-
ment corners by sneaking a look at the
Rair hard-disc implementation, the chips
on the disc-controller — the only U.S.
board in the machine — were sealed
under a mysterious plastic case.

The bus is non-standard, and the well-
made boards are an original Rair design,
constructed, like the rest of the machine,
in the Rair factory in London’s Camden
Town.
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Vector Graphic’s philosophy is very |
different. A standard architecture, based '

on the S-100 bus. has been the basis of its
hardware since the early 8080 machine,
the Vector |. This is a more expensive
way of laying out a computer than Rair’s
internal arrangements, but it has certainly
paid off in enabling Vector Graphic to
progress naturally to the Z-80 processor.

The documentation of this hardware is
extensive, forming one massive ring-

Prices

The basic Rair 3/30, with one bank of 64K,
costs £3,750. Hazeltine 1420 terminals are
£525. Each 64K increment up to a maximum
of 256K cost £500 extra. The I/0 expander is
another £100 and each additional port pair is
£150. This means that the cost of the sim-
plest configuration, inciuding the terminal
and some start-up software — say, Basic and
a decent text editor like Edit-80 — is around
the £4,500 mark. The Vector Graphic 3005
system, including console, systems software
and Microsoft Basic is £4,750.

bound volume. A second volume details
the software, much of it Vector’s own.

Listings for the 2K PROM monitor,
complete bus specifications, board lay-
out and circuit diagrams form a thorough
if somewhat unco-ordinated run-down on
the whole system. Significantly, the only
corner left unilluminated by this dazzle of
documentation is the new disc-controller
board, whose secrets have been shielded
from inquisitive eyes by the simple expe-
dient of shaving off the chip identification
numbers.

The Vector is in two parts; the com-
puter-cum-console, and, straggling at the
end of a pair of ribbon cables and a power
line, the dual-disc unit. Each cover is held
in place by four bolts and opens easily to
show the works. The Vector 3 console is
an interesting example of the kind of
space-saving the new technology makes
possible.

For though only millimetres larger than
the mindless terminal which serves the big
rectangular System B, most of the larger
machine’s power has been packed under
the Vector 3's trapezoid hood, with
enough space left for two more S-100
boards.

The IBM-style lay-out of the Keytron-
ics capacitance keyboard is retained, and
the screen now has an anti-glare shield
fitted as standard, producing white on
black definition as good as any we have
seen.

Unfortunately, the screen on the
review sample suffered badly from that
slow, seasick-making drift of the image
which often results from interaction
between a cathode ray tube and a trans-
former driven by British mains but
designed to run at U.S. ratings.

Rair’s Hazeltine VDUs exhibited the
same “‘transatlantic swim”, but low-cost
all-purpose serial consoles are never very
easy on the eyes. A rock-steady screen
image is an important feature of the Vec-
tor Graphic memory-mapped architec-
ture, and we understand that Almarc is

-

now fitting metal screens to overcome the
problem.

The Rair Black Box and its two termi-
nals produced interaction headaches of a
different kind. though whether one sees
this as poor systems design or the neces-
sary price of versatility is a matter of
semantics.

Certainly, the hardware connections to
the ports have a distinctly improvised feel
to them: at the rear of the Rair, an
unhelpful 37-pin socket hosts the Rair
1/O expander box — a small, flat mount-
ing for eight standard D24 plugs wired by
a length of ribbon cable, as if the services
of the designer were not available when
Rair decided to go mulri-user.

On the review machine this then off-
ered four standard two-way RS232 inter-
faces, driven by programmable 1/O chips
on the internal 1/O board. All the TTY
ports are buffered, so that consoles hung
on to the system will still accept com-
mands while the processor is busy else-
where. This went some way to speeding
up the dialogue with the Hazeltine.

All things are possible

Given the flexibility of the Hazeltine at
one end, and the chip, set up through a
transient command called Set, at the
other, all things are possible. Set allows
software-parameter setting on any of the
TTY ports, so that they can be re-config-
ured in respect of any of the following:
parity, baud rate, print width, soft hand-
shaking DC3/DC3 — as well as other
variables to send nulls and accommodate
echoing and backspace protocol.

One Set command, Binary, controls
whether port output and input is treated
by the terminal as a literal binary code or
as special instruction.

The interaction problems mentioned
arose when we discovered that Binary
had unfortunate consequences in running
programs like DDT. If it was switched in,
Control C return to command level was
disabled. Binary has to be set, on the
other hand, before entering Interpreter
Basic, if the programmer is not to be
dropped back into command level at each
Control C interrupt.

This was hard to live with during our
brief acquaintanceship with the machine,
and life was further complicated by
another Set parameter, Uparrow, without
which ASCII characters are acted on
literally by the terminal.

Additionally, the Hazeltine 1420 used
tilde as a command lead-in character,
with disastrous effectson a DDT dump —
a switch on the terminal offered Esc as an
alternative, but this fouled WordStar.

The practical consequence of all this is
that. on the Hazeltine at least, the user is
obliged to review his console Set para-
meters for every program he runs, as the
price of the flexibility the Black Box pro-
vides.

The Vector Graphic avoids these prob-

(continued on page 59)
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Review

(coniinued from page 57)

lems by restricting its [/O on the standard
product to communication with the dedi-
cated console and a single additional
RS232 interface, the baud rate of which is
set by an internal DIL switch.

Limiting the hardware environment
has enabled the manufacturer to supply
some extremely useful systems software
which has no counterpart on the Rair. We
have already mentioned the 2K monitor,
which has provisions to do much of
DDT's work without overlaying the
operating system or making inroads on
the TPA, so that, for example, transient
programs or CP/M itself can be dumped
to the screen in Hex or ASCII, and
re-programmed in mid- flight.

The monitor can be supplemented as
required by a .Com debugger called Raid
— not to be confused with the Lifeboat
product of the same name — which runs
| independently from the operating system
and is re-locatable. Raid provides a stable
memory-mapped window on the Z-80
chip, dynamically displaying all the
register contents as the target program is
disassembled and simulated.

Scope for editing

CP/M’s ungainly Ed text editor forms
part of the Vector Graphic standard
operating package for what must be
purely sentimental reasons, because the
manufacturer includes as standard a
really excellent full-screen editor called
Scope for the manipulation of text files
like assembler source code.

Scope works very like WordStar in its
non-document mode, without the danger
of including the invisibly high-bit-high
ASCII characters which cause problems
with some assemblers. Scope also offers
on-screen line numbering and a well-
designed library facility which enables
disc files or defined parts of disc files to be
patched in and out of the working file as
required.
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As well as scrolling or paging in a verti-
cal direction, Scope text may be scrolled
horizontally to a width of 255 characters.

Also included as standard in the Vector
Graphic package is an extended Z-80
version of the CP/M ASM assembler, and

the excellent Microsoft Basic-80.

Basic is an optional extra on the Rair
machine, as, indeed, is all the software
except CP/M itself. Rair offers MP/M as
an additional operating system for users
accessing the machine from different con-
soles. We had doubts about the philoso-
phy of time-sharing an inexpensive and
plentiful component like an eight-bit pro-
cessor chip, particularly when the operat-
ing system is making significant demands
of its own on the processing power in
deciding whose turn it is next.

We, however, approached MP/M with
an open mind, particularly interested in
its ability to initiate a processing routine
and then detach it from the console. A
lengthy compilation, for example, can be
left to brew while the user writes a letter.

Unfortunately, Rair MP/M, as
delivered to us in its 1.1 version, was
fragmentary and flawed, with many of the
more interesting modules likeé Schedule
omitted. Missing, too, was Gensys — Rair
is apparently not keen that the user
should re-configure MP/M for his own
use.

Standard MP/M has its own version of
DDT called MDDT, but in the Rair ver-
sion MDDT’s breakpoint setting did not
match the re-start declared in MPM.SYS,
and its Tn instruction failed to work.

In practice, MP/M ran sluggishly on the
two terminals provided, and surprised us
by being able to create duplicate file
names in the directory, which played
havoc with WordStar. In the short time
the machine was available for review, we
were not inclined to pursue MP/M fur-
ther.

CP/M documentation was never good,
and Rair continues the tradition of offer-

ing bunches of updates without much or
any indication of which pages of which
documents are being replaced. Rair’s
added software modules are not identi-
fied as such in the documentation. They
are, however, sometimes evidenced by
their non-standard idiosyncrasies that,
though trivial in themselves, accumulate
frustration in the user familiar with stan-
dard CP/M.

Unfriendly design

For example, where CP/M as standard
practice throws back commands it does
not understand, appending a question
mark and returning the user to the same
level, Rair’'s MakeCP/M, after a lengthy
interrogation of options, rejects a lower-
case response to DESTINATION DRIVE by
junking the input data and returning
abruptly to command level. If you res-
pond with "B:”. MakeCP/M repeats its
question, leaving you in doubt as to whe-
ther it has accepted your command and is
inviting a repeat with another disc, syste-
mising in batch mode as with CP/M’s
standard Sysgen.

In fact, MakeCP/M has rejected your
input and looped back, waiting for a
single alpha character without the colon,
though it may take you several attempts
before you discover why CP/M is not
appearing on your discs. This is hardly
user-friendly program design, and the
felony is compounded by the inclusion of
a Format program which will-only discuss
the discs in terms of numerals, and only
then if a colon is appended.

There is some sense in the use of
numerals here — though not in the incon-
sistent use of the colon — to distinguish
between physical and logical disc drives.
Yet to discover this, you have to work
your way through three conflicting ver-
sions of the Format documentation.

This and other minor irritations
delayed our using the machine as an

(continued on page 61)
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MEGASTOR consists of two very reliable 8-inch BASF drives, an integral
power supply, and a controller card for Apple ][.

In addition, we are able to offer a range of specially-developed user
software — inventory, accounting, payroll, etc — to utilise MEGASTOR’s
large storage capacity.

Special software is available to convert Apple ][ DOS files to IBM 3741-
formatted EBCDIC-encoded files, and to read IBM-formatted files.
MEGASTOR offers the user 1.1 or 2.2 Megabytes of storage power per
dual-drive unit.

SOME OFTEN-ASKED QUESTIONS

Q: What drives?

A: BASF double-sided, double-density 8” drives.

Q: How do I copy programs from 5%" to 8” disks?

A: A utilities disk that provides a direct copy program for DOS 3.2 is
supplied. DOS 3.3 files are transferred using FID (on the Apple
System Master Disk). Pascal programs can be copied by using the
Pascal Autoboot utility (£75).

Q: Is MEGASTOR any faster than 5%" disks?

A: Yes. A program will operate faster on MEGASTOR than on mini-disks.

Q: Can I run mini-disks and MEGASTOR together?

A: Yes. The MEGASTOR can be used stand-alone, or in combination with

mini-disk drives.

* Apple is a trade mark of Apple Computer inc.
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MEGASTOR software available from VLASAK:

LEDGERS: fully-integrated, 1500 accounts, 6000 transactions/month,
Open-Item, or Balance-Brought-Forward.

INVOICING: User-configured to produce invoices, credit notes, delivery
notes, and picking notes. Automatically updates the Sales Ledger.
STOCK CONTROL (INVENTORY): 3000 to 6000 stock records on-line,
with an average access time of 1 second.

PAYROLL: 400 employees {200 weekly, 200 monthly). All tax & NI
contribution codes supported. 12 pre-tax payments, and 5 post-tax
adjustments available.

Viasak \\\....
Compuler
Sysiems

Vlasak House, Stuart Road, High Wycombe, Bucks HP13 6AG
Telephone: High Wycombe (0494) 448633

DISTRIBUTORSHIP AND OVERSEAS ENQUIRIES WELCOMED

@ Circle No. 147



(continued from page 59)

everyday tool, and it was several days
before we powered up Pascal on to the
Rair.

Writing source code while wrestling
with the shortcomings of ED is a pastime
for long winter evenings, and we are
grateful to the Software House for the
loan of an evaluation copy of Edit-80, a
line editor from Microsoft with facilities
that are an extension of the excellent Edit
command in Basic-80.

What Rair describes as Pascal-80 is in
fact a minor adaptation of MT+ Pascal, a
re-christening designed, we gather, to
emphasise its REL file compatibility with
Microsoft’s Cobol-80, Basic-80, and For-
tran-80 languages.

Although the documentation of the
Rair version was still in the draft stage and
time precluded prolonged experimenta-
tion, Pascal-80 is evidently a powerful
implementation with excellent diag-
nostics. Like Cobol-80, the compiler is
divided into overlays, but in Pascal-80
their use is controllable so that different
overlays may be pulled in from different
discs, or execution suspended while discs
are changed.

This elaboration was not exactly appro-
priate to the hard-disc environment of the
Rair, and did not work entirely as
documented: there are five overlays, but
the compiler’s command line reader did
not understand the figure 5.

Word processing effort

Extensions include the usual addition
of a dynamically-dimensioned string
type, and a highly un-Wirthian byte type
to provide a handy meeting ground for
characters and numerals. Intel assembler
mnemonics can be included directly in the
source code, following the reserved word
“inline”".

One useful touch is that although the
language extends well beyond ISO stan-
dards, the compiler can be switched to
flag non-standard constructs so that the
programmer knows when he is straying
beyond the bounds of portability.

Word processing is offered as an extra
on both machines. Rair’s is the ubiquitous
WordStar, which worked reasonably
without special re-configuring on the
Hazeltine’s provided. Rair has encased
the standard WordStar manual in a shiny
black cover. However, there has been no
attempt to customise the software, so
that, for example, the cursor keys on the
Hazeltine remained inoperative, and
there was no initialisation of the screen to
bring it up into highlight mode. Before
every run of WordStar the Set parameters
of the TTY port had to be checked to
ensure that crucial ASCII codes like Con-
trol Q were not being trapped.

This badge-engineering approach com-
pares unfavourably to the genuine
systems design offered by Vector Gra-
phic. Memorite 111 is a hardware-depend-
ent, word-processing program designed
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for the Vector Graphic from the ground
up.

Given the limited customer base for
Memorite, it seems remarkable that it
should have received the programming
effort to become as good as, and in some
important respects, better than the far
more widely-portable WordStar.

Memorite differs from WordStar in not
reproducing the print format on the
screen, and in limiting file length to the

size of user memory, somewhere around
30K.

These limitations have their compen-
sations: formatting, even of compli-
cated lay-outs like television scripts, is
extremely simple and quick; the screen
always shows as much text as it can, irres-
pective of how much white space is to
appear round it on paper; and fewer key-
strokes are necessary to key in special
command characters.

Excellent file handling

File handling is excellent — the direc-
tory offers a kind of chest of drawers
where each file is labelled with its name,
author, a short