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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.
The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre for [ Cromemco

30 Dundas Street
MicroCentre Ltd Britain’s independent :
(Complete Micro Systems) Cr:::esn::;o?ﬁ]epno::r Edlnburgh EH3 6JN

@ Circle No. 101 Tel: 031-556 7354
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WATFORD ELECTRONICS

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND

Tel Watford (0923) 40588. Telex: 8956095
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ALL DEVICES FULL, SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on all cash orders).

VAT

COST INCLUDING P&P.

ALL PRICES ARE EXCLUSIVE OF VAT, PLEASE ADD 15% TO THE TOTAL

SHOP HOURS: 9.00am-6.00pm MONDAY TO SATURDAY.
_AMPLE FREE CAR PARKING SPACE AVAILABLE.

WATFORD'S
UNIVERSAL
MICRO EXPANSION
SYSTEM

Designed by Walford Electronics, this
extremely versatile and economical Ex-
pansion System as published in E.T.I,
starting from Dec. 1981 issue, offers a
low cost flexible expansion system for
ZX81, UK101, SUPERBOARD, ACORN
ATOM, PET, TANGERINE, etc.

The Motherboard (interfaces with the
computer) has capacity to accept up to
five daughter cards and can be paral-
leled for even more daughter cards.

All PCBoards are of computer grade fin-
ish and are supplied in kit form.

Just look 4t the Expansion possibilities.
MOTHERBOARD — Accepts up to five
daughter cards. Full kit: £36.50

SOUND CARD — Utilising up to three
AY-3-8910 sound chips {(one supplied
with the kit}. Full kit: £24.95

PIO CARD — Using two 6520 PIA chips,
this Board offers Centronics paralfel
printer driver, digital to analogue con-
verter and a host of other output facili-
ties. Full Kit: £19.95 ‘

PROM PROGRAMMER — This simple
but extremely useful card can biow
2716r single rail EPROMS, (2732) Fuil
Kit: £25.95

PROM CARD — PCB cards for housing
four 2716 or two 2732 EPROMS.

{4 x 2716) Full Kit: £11.95

(2 x 2732) Full Kit: £11.75

RAM CARD — 8K RAM card. Accepts 16
x 2114 RAMs. Board is supplied fully
populated. Full Kit: £28.50

Soon avallable: SPEECH CARD; HIGH
RESOLUTION GRAPHICS CARD; DISC
INTERFACE CARD; 32K DRAM CARD
{NB PCBs may be bought separately).

'SPECIAL
OFFER

2114L-300n
2114L-200n
2532

2732

4116 -
4334-3
4816 (BBC)
6116-150nS
6522

6520

6820

80p

87p
365p
400p
75p
325p
225p
420p
320p
150p
150p

75p

80p
340p
375p

68p
290p
210p
398p
295p
125p
125p

We stock thou-
sands more
items. It pays to
visit us. We are
situated behind
Just phone your the Watford Foot-
order through, ball Ground.

Bus wwith W

LUI@R WATFORD’'S
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MON Monitor IC.

A 4K Monitor Chip specially designed to
produce the best from your Superboard
Series | & II, Enhanced Superboard & UK
101. As reviewed by Dr. A.A. Berk in
Practical Electronics, June 1981.

Price only £15

EPSON

> MX Series
PRINTERS

3 Now available
P from stock at very
competitive prices.

@ MX80T 10" Tractor Feed, 9x9
matrix, 80 column Speed 80
CPS bi-directional Centronics
Interface, Baud rate 110-9600.
(RS232). £299 + p&p

@ MXBOFT Has Fricton & Tractor
feed plus all the MX80T's facili-
ties. £339 + p&p

® MX80FT2 Has high resolution
Graphics option plus all the
MXB8OFT’s facilities. £345 + p&p

VIDEO MONITOR 9" B&W. Fully
cased. Professional quality. Fully
guaranteed: £75 + p&p

NEW
SEIKOSHA
GP100A

Unihammer Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £190 + p&p

SOFTY-2

As reviewed in PE September 1881. The
complete microprocessor development
system for Engineers & Beginners. New
powerful instruction. Accepts any 24 pin
5V single rail EPROM. Supplied fully
built, tested & enclosed in a black ABS
case. Price incl. encapsulated piug-in
power supply. £169

ACCESSORIES

TEX EPROM ERASER. Erases upto 32
{Cs in 15-30 min. £33
TEX EPROM ERASER with incor-
porated Safety Switch £39
Spare UV lamp bulbs £9
5V/5A PSU Ready built and tested £25
Aftractive Beige/Brown ABS CASE for
Superboard/UK101 or Home Brew £26
Full ASC11 coded keyboard type ‘756"
£39
NUMERIC Keypad {(Ready built) £9
4 x 4 matrix keypad (reed switch
assembly) £4
C12 Cassettes in Library Cases  40p
8}" Fan fold paper (500 sheets) {no
VAT) £6
3" Fan fold paper (500 sheets) (no
VAT)
Teleprinter Roll (no VAT)
UHF Modulator 6MH2
UHF Modulator 8MH2
Stack Pack 5 Drawers (10 sections)
Cassette racking Unit £2
@ Stack Pack Unitincl. 10 C12 Cassettes
4 550p

CRYSTALS

32.768KH
100KHz
200KHz
455KHz
1MH;z

100
270
295
375
235
290
392
39%

240
220
150

98
300
150
290
200
200
120

225
200
150

7.168MHz
7.68MHz
8.0MHz
8.08333
8867237
9.0MH2
9.375M
10.0MHz

IDC CONNECTORS
{Speed
Block
typel

with lat:
Str
Pins.
90p
130p

2x5 way

2x8 way

2x10 way
2x13 way
2x17 way
2x20 way
2x2% way

PCB Plug

ch
Angle

Header
sockel

PCB Pins
St Angle

60p
70p
80p
95p
110p
125p

150p  17%p

RIBBON CABLE
Ways Grey Lolour
Price/foot
12p 22p
25p 40p
35p 52p
55p 70p

"JUMPER LEADS: Aibbon Cable

Assembly DIL PLug (H:
Single Ended Lead. 24°
Length 14pin 16pin
24" 145p 165p
Double Ended Leads
8" 186p  205p

230p 250p

eaders)

“ Long
24pin

380p

465p
450p
540p
595p

| 2 ends

D Header Socket Jumper Leads

24"
1 end

20pin
160p
290p

26pin
200p
370p

34pin
260p
480p

40pin
300p
525p,

DIL SOCKETS

8pin
14pin
16pin
18pin
20pin
22pin
24pin
28pin
40pin

Low

DIL PLUGS (Headers)

soidr, IDC
44p ' 100p
49p  120p
88p 170p
250p  265p

14pin
16pin
24pin
40pin

ViC 20

Micro Computer 3
Ready built. tested and eleg-
antly cased. Connects directly
to a colour TV. Has 5K RAM
expandable to 32K Available
ex-stock £165

CASSETTE Deck for above in-
cluding a free 6 program Cas-
sette £39

AMPHENOL PLUGS
24way IEEE’ 575p
34 way Centronics
Paratlel 550p

ZIF DIL SOCKETS
24way
28way
40way

575p
850p
375p

" EURO CONNECTORS
Socket Plug Plug
Strat Angle

DIN Pins Pins
41618
31 way
41612A+B
2 x 32 way
41612A+C
2x 32.way 310p 225p 240p
41612A+8+C
2 x 32 way 380p 245p 280p

180p — 195p

290p 220p 235p

EOGE CONNECTORS
(Double type) 1
2x10way

2x15way -
2x18way 180p
2x22way 199p
2x23way 210p
2x25way 225p
2x30way 245p
2x36way 295p
2x40way 315p
2x43way 395p
2x75way 550p

D CONNECTORS: Miniature

Plugs
Solder
Angle
Pins

9 way 15 way 25 way 37 way
0p 110p 160p  250p

8
160p
120p

250p
195p

Soider 110p
Angle 165p
Pins  150p

Covers 100p
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RADER ONE
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The RADER single board computer has been developed in the
UK. and tailormade to offer the user the most up-to-date techniques of
microprocessor technology coupled with the built in facilities of ultimate
expandability and flexibility.

Based on the popular Z80A Microprocessor running at 4 MHZ, up
to 16K of internal ROM may be addressed. 2K of video RAM and 2K of
character generator RAM is included (both memory mapped). Decoded bank
switching permits the addition of as many boards as may be required,
each board containing 3 pages of 64K RAM, giving unlimited capacity. A
highly flexible memory capability is achievable by the addition of external
pages of ROM.

Floppy Disc interface utilises Westem Digital’s 1797 Disc
Controller allowing interfacing to 5%" or 8” floppy disc drives, side
selection for double sided drives and single or double density recording.
All data transfers are accomplished by the on-board DIVIA controller. Other
standard features include: On board keyboard port, composite video
output and “disc mains” on/off signals; fight pen input; inverse video
switch to select normal video display background (white on black/black on
white); video enhancements switch; plus choice of invert character or dual
intensity enhancements.

Monitor with fult screen editing facilities plus a full 8 point cursor
control. ® Autoboot for business systems ® Autoselect for varying disc
densities @ Ability to auto-load extira ROM @ Commands: Dump, boot,
edit, input port/output port, break point, go to, copy.

The board is configured to run the latest CPM version 2.2 and
ideally suited as the basis for small to medium business machines, games
machines, industrial contrel machines, research and development
equipment ® Board Price £350 plus £4.00 P+P excluding VAT.
(Please state whether 8" or 5%" board is required.)
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Standard features
® 64K RAM
® 4 MHZ Z80A CPU

® 5%" or 8” Disc Interface,
single/double/sided density

® 780A CTC (clock/timer/counter)
® DMA Controller
© Memory Mapped Video Display

® Memory Mapped RAM Character
Generator

@ Programmable Video Controller
® 8 Expansion Connectors
Configuted to run CPM 2.2

Add on option boards
® Dual Parallel Ports £35
® Dual Serial Ports £50

® Cassette Interface £50

® RAM Expansion Board, Capacity
192K, in 64K Increments £250

@ User Prototyping Board £16.75

@ Real time clock with battery
back-up £45

All option boards; add £2.00 P+P
Prices exclude VAT,

® CP/M DOS also includes a utility programme that aIIows you to format
your discs and dynamically configure the systems for a variety of disc
and printer types. A set of manuals are also included.

Price £100 plus £3.00 P+P. Send for complete technical specification.

All prices excluding VAT,

@ Full Custom software development support available

Rade Systems Ltd.,
53-55 Ballards Lane,
London N3 1XP
Telephone 01-349 4711/5
Telex 46523 Simsys G.

RADE

Dedicated Intelligence

@ Circle No. 103
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Micro Technology, the people who put CP/M on the Sharp MZ-80B, and on the all-new
MZ-80A, have achieved the near impossible and produced CP/M on the PC 3201; plug our
board into the back of your PC 3201 and you can run standard 64k CP/M and use the vast library
of CP/M software that Micro Technology can supply.

~ Now look at Sharp equipment, with all machines offering CP/M and integration using
CP/NET and MP/M, you can network
together the economy of the MZ-80A, the
speed and graphics capability of the
MZ-80B and the superbly attractive
business presentation of the PC 3201.

SHARP

MZSOB Highly flexible micro

computer with 64k RAM, disks or tape;
high resolution graphics and CP/M.

| PC3201 And newly available from

Micro Technology, a plug-in board that allows you torunyour
PC 3201 with standard 64k CP/M. Ali CP/M products on our list
are now available, including the superb new
Padmede/Micro Technology business packages, all
making the PC 3201 an excellent business machine.

il B i o k] ! ? r
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SHARP

MZSOA The newest Sharp

machine, bristling with features, ¢
equally athomein adomesticora
business environment. Now withCP/M. ™

If you're interested in the hardware as well —
then please call us.

PRACTICAL COMPUTING July 1982



Just check through our list of software

WORDSTAR Powerful word-processing
Eackage. made easy 1o use by tull lunction
ey support on the MZ-80B. 242
MAILMERGE Add on 1o WORDSTAR,
provides mail-shol and text inclusion. €73
SPELLSTAR Add on to WORDSTAR, lor

spelling checking. €121
DATASTAR Screen onented form definition
and data entry (ool [aral

SUPERSORT | Powerful disk based
sorlgacka%e. Stand alone program and
MICROSOFT compalible CALLING
SEQUENCE RELOCATABLE
ROUTINES. €122
SUPERSORT il As SUPERSORT L. but only
(he sland alone program. £97
WORDMASTER Superb screen based lext
edior, all funclions driven by MZ-808
funcuion keys.
CALCSTAR The new financial planning
package from the MICROPRO stable. €144
EASYFILER Fiexible data definilion, data
entry, data update and report
generator. €150
GENISYS General insurance syslem for
office admin and accounting of general
insurance broker. £1
EMIS Eslale agenl managemenl
nformation system. Designed by estate
agents for eslale agents. £795
COMAL-80 The revolulionary slructured
Emé;rammmg languages, easy 10 use as
ASIC. Recommended lor educalion and
{eaching environmenl. £1
BASIC-80 Accepted standard
Microprocessor based BASIC -
interpreter. £175

BASIC COMPILER BASIC-80 compalible
compiler, makes BASIC programs run

many limes faster. £200
FORTRAN-80 ANSi standard FORTRAN,
excepl tor COMPLEX numbers. €200

COBOL-80 1974 ANSI standard COBOL,
with large program chaining and screen
DISPLAY/ACCEPT. €
M/SORT Powerlul sorting faciily for use
primarily with COBOL-80. £75
Mu-MATH & MuSIMP Symbohc malh
package, allows computation on to 611
arithmetic digils. Superb for scienutic and
engineernng applicalions. €149
Mu-LISP & Mu-STAR Exiended LISP 1.5.
Includes screen based LISP environment
edilor. £€n9
EDIT-80 & FILCOM Line onenled random
access tex! edilor. Includes source and
binary lile compare program. £
MACRO-B0 Assembler wilh Z80
mnemonics. Includes linking loader, library
manager and cross referencer. £119
CIS COBOL ANSI 74 slandard COBOL to
full level 1 slandard £425
FORMS-2 For use wilh CIS COBOL,
provides superb screen handling capabilil
tor CIS COBOL programs. tl&l
PROSPERO PRO PASCAL Faslesl 280
PASCAL we know. £190
PL/1-80 ANSI slandard subset G based
PL/1 producing direcl objecl code for fast

execution, £298
BT-80 Record retrieval system or use with

PL/1-80, lo give data base management
faciliies. £119

MAC Upward compalible assembler from
ASM, provides MACROs and 280

assembly supporl. £53
ZSID Super symbolic debugger, with full
280 mnemonic suppor). Works well wilh
MACRO-80. £5
TEX Tex for matler ideal for producing
manuals and similar documents. Nole this
1S not screen based. £5
DESPOOL Allows lisling of files al same

lime as other processing. £29
CBASIC Commercial BASIC. used

exlenswvely lor business packages. £65
€880 Full compiter for CBASIC. £298

MINI MODEL Very powerful prolessional
financial modelting package. £399
MAGSAM Inde xed sequentiat access
routines, for use with CBASIC. £110
BASKAM Basic keyed access roylines lor
use with BASIC-80. £95
DATAFLOW Easy use data lile enlry loo!
For reporls, labels or MICROPRO
MAILMERGE compalible ldes, £99
PADMEDE/MICRO TECHNOLOGY A lull
range of business soflware converied by us
from the highly reitable PADMEDE onginals
1o run under CP/M

SALES LEDGER SYSTEM Fully inlegrated,
secure. parameterisable with full reporl
facihlies. €24
PURCHASE L EDGER SYSTEM Ali the
same flexibilily as Ihe sales fedger

system £249
SALES INVOICING SYSTEM Automalic
product descniplion access, aud trail,

instantly updalable producl file {even while
creating an invoice). inlegrales with sales
ledger syslem if required £249
NOMINAL LEDGER SYSTEM Inlegrales all
the sales and purchase side ol your
business. Trial balances can be produced
lor incomplele records accounting.  £249
STOCK CONTROL SYSTEM Fuil slock
conlrol system with minimum stock levels
and re-order levels, Integralion to sales
invoicing system provided. £249
MICRO TECHNOLOGY MICROTEXT

Easy lo fearn and easy to use lext

processor with lar more friendly user
interface than WORDSTAR. If you wish lo
use il, then far more power is avaitable to
you, including calculalor, column and row
totalling and macro-lexl lunctions. £270
MICROMERGE Integrate and merge lacilily
for use with MICROTEXT. Use for mailshots
and simple dalabase retnieval and

reporiing. £70
EXPAND Library routines lor use wilh
MICROSOFT caling sequence producls.
Gives MZ-80B graphics, casselte and
music handling. £65
Free wilh any MICROSOFT product
purchased at Ihe same lime from us.

Please slate for which machine /version of
CP/M the productis intended.

CASH WITH ORDER for goods by return.
Post & packing at £2 per ilem + VAT @£15%.
All orders sent 1st class post.

NOW WE HAVE ADDED

6 T0 24 Mb WINCHESTER

ASWELL!

DISKS, MP/M AND

NETWORKING ON SHARP

6 Mb Winchester hard disk — £1930
12 Mb Winchester hard disk — £2475
18 Mb Winchester hard disk — £3020
24 Mb Winchester hard disk — £3565
*Integral floppy back-up unit — £400

*Clock option

(improves MP/M performance)- £25
RS232C card for MZ-80A or MZ-80B

fully program controlled up t0 19,200

MZ-80A

I

PC 3201

MZ-80B

//

baud, dual RS232 or EIA — £150

*Must be ordered with disk unit.

MZ-80B

Totally flexible networks of any mix of up
to 4 MZ-80As, MZ-80Bs and PC 3201s
on an active network, communicating at
speeds of up 019,200 baud or miles apart.

MP/M - £350

Dealer enquiries welcomed.

CP/NET - £250

ICro

LIMITED

2
N

I PC 3201 I

)

Technology ~
=

51/53 The Pantiles, Tunbridge Wells, Kent TN2 5TH.

CP/M, MP/M & CP/NET are trade marks of Digital Research,

Ask your dealer for details or call us on Tunbridge Wells (0892) 45344.
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S5amp PSU withan STOP&
8-sl<?t Motherboard P'CK UP ANY
MULTIBOARDS
ON YOUR WAY

3amp PSUforthe
smaller system

ESOTERIC
ROUTE

CHEAPSKATE
ROUTE nascom
' OWNERS

START HERE

P
/4
Similar to the popular With a 59 key full
GM811 CPUcard, the new QWERTY layout, this
N GM813 CPU/RAM card has ASCll encoded
o 64K of dynamic RAM 5 keyboard includes
replacing the ‘bytewide’ cursor control keys,
Sene sockets. An extended caps. lock, two key
l addressing mode i rollover and
tacilltates future memory [ auto-repeat.
Utilising the powerful 4AMHz Z80A expansion up to 2 =
- Microprocessor the GM811 CPU megabytes! TheRPIM2 ]
card can be used as eithera monitor retains full RPIM GM
p stand alone controller or as the — CPIM compatability.
l ‘; : heartota complex 821
L | microcomputer system. Four

‘Bytewide’ sockets allow great KEYBOARD

I L flexibility in the type and size of

I | memory devices chosen. Input

and outputfacilities Include

both programmable serialand

parallel interfaces —RS$232, 1200

baud CUTS cassette interface, .
Z80A PIO, and an eight bitInput :
port. In an expanded system

the unique on-board RPIM

monitor allows the creation of

cassette or Eprom based

programs or files which are

upwards compatible witha

it disk based CPIM system.

80 BUS STATION

ROUTE FARES
Hardware (Built & tested)

| T mini Multi ist
,ng:, ,OL",e t‘;,";?,?f;ﬁfg,?f SOl GMB02 64KRAMcard £440 GMB813  ZBOCPUIG4KRAM card  £225
microcomputer system you care fo GMB03 EPROMROMcard . £65 EVB14  |EEE48Bcard £440
R i VA D GMB807 3APSU £40 GMB15-1 Single drive disk unit
e TYOUTeqHTEiaibUSINS SS GMBOBK"® EPROM programmer . £29.50 with PSU (350K). £325
system, an educational system, a GMB809 FDCcard £125 GMB45-2 Double drive disk unit
process control system or any other GMB10K 5APSUI8 with PSU (700K). £550
system, there is a combination of siotmotherboard £69.50 GM816 Muitii/O board £425
MuiltiBoards to fulfil that function. gmg: ; %gg IC\J/%J 90'51- gig :mg; g fpeh?gh board %gg
i f car ] en .
This concept ensures maximum {“Ki) GM821  ASCIlkeyboard £57.50

flexibility and minimal obsolescence. Software

e b e e oY GMst2 CPM22(orMuliboard  £90  GMS24 Gern Dis disassembler

desi MultiBoard is b donth GMS547 Gem-Zapeditiasmtape £45 debuggertape £

esign. Muliboaraisbased on fhe GM518 Gem-Zapeditiasmdisk... £45 GM525 Gem Dis disassembler/

80-BUS structure, whichiis finding GM549 Gem Pen editor! debuggerdisk £30
Increasing acceptance among other textformatter fape £45 GM526 Comal-80tape £400
British manufacturers; thus broadening GM520 Gem Pen editor/ GM527 Comal-80disk £400
the product base. textformatter ELROM £45 GM528 APLdIsk £200

GM521 Gem Pen editor!

textformatter disk £45
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The GM812 Intelligent Video Controller card features an
on board 280A processor to provide independence of
the host processor and the ability fo redefine the
tunctions and parameters of the display.

Normally used in an 80 x 25 mode the card contalns
a programmable character generator allowing
three additional modes of operation - inverse
characters, 160 x 75 block graphics, oruser
defined characters.

A keyboard socket allows buffered character
input, and a light pen socketis provided for
specialistappllcations. Being IO mapped the
card does not occupy any system memory space.

. ] C
. i-J:l =

| ."F';!"" The GM802 RAM board providesa full
- 64K of dynamic memory. The 80 BUS
RAMDIS signalis fully supported so

that any EPROM in the system is given

GM 809 FDC

DRIVE UNIT

The GMB809 floppy disk controller card can
support up to four disk drives in either single or
double density modes. The card uses the Western
Digital 1797 controller and has variable write
precompensation and phase locked loop dafa
recovery circuitry.

GM 815 Drive unit

The GMB815 floppy disk housing contalns one or
two 5%" double density, double sided Pertec FD
250 drives. This gives a storage capacity of 350K
per drive. Power for the drives is provided by an
integral supply unit.

Altyour RP/M software automatically

AUTO-EXCHANGE

transterred to CP/IM

—J

Oc

priority over the RAM, preventing any
possibility of bus contention. Page
Mode is also supponred by the card

A CPIM2.2package
is available with the
GM 809 card and

which, with the appropriate software, [
allows up to four memory boards to
be usedinasystem. =

|
RPIM software is available on tape and
includes Editor/Assembler; Text Editor/

Formatter; DisassembleriDebugger;
ONE Pascaland Comal-80.These packages

can also be rununder CP/M.
WAY

The GM803 Eprom Board willacceptup to 16
2708 or 2716 Eprom devices. This allows the
addition of up to 32K of firmware to the
system. The board supports the Page Mode

system and consequently need notoccupy
any memory space when notin use.

TIIIIT

A number of manufacturers are busy

working on additional 80-BUS boards
which will progressively Increase the
potential of your MultiBoard system.

MEN AT

80BUS compatible
prototyping boards are
available from both Vero
and Winchester
Technology. These allow

the user to easily add a
card of their own design
to the system.

.‘ WORK

M . AM SR
819 820 This tow cost light pen

SPEECM LIGHT PEN canbe used with the
GMB842IVC for many
applications,
including answer
selection, editing,
menu selection and
movement of

S/ KK
SIVAN 308

EPROM
PROGRAMMER

Pertec drives.
On-screen edlting
auto single/double
density selection and
parallel or serial

printers are
supported. Running

oo (Y GM
816

/O BOARD “the real world". The

under CP/M is a wide
range of utilities,
application software
and languages.

The Gemini I/O board

provides a unique
solution for interfacing to

board contains 3PIO’s,
aClCandareal

time clock with
— “Daughter”

battery back up.
boards may also
be addedand
these include A-D,
D-A, opto-coupling

and serial
interface boards.

The GMB808 Eprom

[ programmer connectsto
[ thePlOonthe CPUcard
and allows the user to
program 2708 or 2716

displayed data
blocks.

The Arfon Microelectronics
speech board utilises the
Natlonal Semiconductor

cost.

type Eproms.

The EVC IEEE 488 Controlier card has
beendesigned to fully implement
— allIEEE 488 interface functions. This
+— cardgives the user avery versatile
- method of controlling any

[ equipmentfitted with a standard
IEEE 488 or GPIB interface at minimal

Digitalker chip set.This gives GEM'N' MUL“ BOARDS

avocabulary of over 140

words and sub sounds. —BUY THEM AT YOUR
g)u;g:;lﬁfrom anon-board LOCAL MlCROVAl.UE
b DEALER

All the products on these two pages
are availabie while stocks last from
the Micravolue dealers listed on right
(Mail order enguines should
teiephone for delivery dates and post
and packing costs.) Access and
Barciaycard welcame.

INTERFACE COMPONENTS LTD.
Oakfield Comer, Sycamore Road,
Amersham, Bucks.
Tel:(02403)22307.TIx:837788.

COMPUTER INTERFACING
& EQUIPMENTLTD.,

The MICRO-SPARES Shop,
19 Roseburn Terrace,
Edinburgh EH12 5NG

Tel: (034) 337 5611

E. V. COMPUTING

700 Bumage Lane, Bumage,
Manchester M19 1NA.
Tel:(061) 431 4866.
ELECTROVALUELTD.

28 St Judes, Engletield Green,
Egham, Surrey TW20 OMB.

Tel:(0784) 33603. TIx:264475.

SKYTRONICS,

2 North Road, The Park,
Nottingham.

Tel: ) 45053/45215

TARGET ELECTRONICS

16 ChenryLane, Bristol BS4 3NG.
1el:(0272)421196.

BITS & PC'S

4 Westgate, Wetherby,

W.Yorks.

Tei:(0937) 63774,

HENRY'S RADIO

404 Edgware Road, London W2,
Tel:(01) 402 6822.

Tix:26 2284 (quote ref:1400).
LEEDS COMPUTER CENTRE,

62 The Balcony,

Merrion Centre, Leeds.

Tel: (0532) 458877

PRACTICAL COMPUTING July 1982
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ISBS-F

A FULLY INTEGRATED
ACCOUNTING
SYSTEM FOR THE
SMALLER BUSINESS
USER.DESIGNED FOR
TWIN FLOPPY DISK
SYSTEMS

A totally Integrated Small Business Systam
designed for single user floppy disk based
systems. Each package can be used stand
alone or can be built into an integrated-system
depending on user requirements. All packages
are fully supported and maintained, and are
supplied with comprehensive reference
manuals. ISBS-F is easy to Install and ideal for
the first-time small business user with no
previous computer experience. Some of the
main features of ISBS-F include:

STOCK CONTROL

® Optimum stockholding to keep costs to a

minimum.

® Trends shown by monitoring stock

ﬂiovement and showing fast and slow moving
nes.

® Accurate stock valuation at any time.

® Fast interrogation of any stock line for

answering your customers enquiries.

ORDER ENTRY & INVOICING

® Accurate tracking of orders to make sure all
your orders are fuifilled.

® Order acknowledgements to confirm
customers orders quickly.

® Automatic reference to the back orders and
drawdown of stock when invoicing, to prevent
double entry.

® Flexible invoice layout to suit most
companies needs.

® Sales analysis reports by product code and
your own classification code to provide
comprehensive sales monitoring.

NAME AND ADDRESS
® All your customers, suppliers and enquiries
stored and maintained by one central system.

STOCK
CONTROL

NAME &
ADDRESS

COMPANY
PURCHASES
SYSTEM

GENERAL
ACCOUNTING

® Flexible report generation allowing you to
design your own reports.

® Selective mailing labels to make light work
of mailshots.

PAYROLL

® Flexible pay periods and methods to sulit
most professions and industries.

® Comprehensive in year and year end reports
to save endless form filling

® Coln analysis for workers paid by cash
helping to speed up pay packet preparation.
® Tax or national insurance updates as and
when required to make budget changes easy.
® Overtime and speclal credits and
deductions can be handled with ease.

® Security check prevents unauthorised use.

COMPANY PURCHASES

® Open Item or Balance Forward accounts
depending on the nature of the goods being
supplled.

® Credit control reports to ensure payments
are made within your own target dates.

® Computerised cheque writing to save
manual preparation.

® V.A.T. returns can be prepared speedily from
V.A.T. analysis reports.

ORDER
ENTRY &
INVOICING

PAYROLL

COMPANY
SALES
SYSTEM

COMPANY SALES

® Invoices can be posted directly from the
Order Entry and Invoicing System to save re-
entry.

® Open Item or Balance Forward accounts to
suit different customer types.

® Statements for your customers can be
produced easily and at anytime.

® Comprehensive reports to assist credit
control and maintaln a healthy cash flow.

® V. AT.returns can be prepared speedily from
V.A.T. analysis reports.

GENERAL ACCOUNTING

® Flexible cost coding system which can be
designed for your own company structure.

® Automatic generation of the Profit and Loss
Account and Balance Sheet reflecting the
financial position of your company at anytime.
® Budget controls over flexible periods to
ensure expense accounts are not overrun.

® Data automatically retrieved from the
Company Sales, Company Purchases and
Payroll Systems which means that data is only
entered once.

2020

wWP2020
WORD
PROCESSOR

WP2020 is an advanced word processing
system which runs on selected 8080 based
microcomputers. In addition to all the
standard features of a word processing
system such as margins, tabs, pagination,
global search and repiace, proportional
spacing etc., the system also offers the
following:

® Special set of coloured function keytops
supplied as standard.

® Menu driven system designed for typists
and secretaries — there are no complicated
control codes to remember.

® Advanced facilities such as a spelling
checker, merge documents module,”
communications, and integration with ISBS-F
supplied as standard.

® Supports background printing whilst
working on other documents.

CM 2020
CONFIGURABLE
MANAGER

CM2020 is a powerful information retrieval
system which the user can configure to suit
individual needs. It has been designed for the
user without any special computer
background. The user has total control over
the application environments by defining the
basic filing system, input screen formats and
output reports. CM2020 is easy tolearn and
use, an application which might normally
require weeks or months without CM2020 can
be set up and running in a matter of hours or
days. For the technically minded there is also
a FORTRAN and RATFOR compiler available
s0 that other programs can be developed to
interface with a CM2020 data base. Some of
the typical applications for CM2020 would be:
® PERSONNEL MANAGEMENT

® PARTS FILES

® MAILING LISTS

® PROJECT MANAGEMENT

® QUESTIONNAIRE ANALYSIS

® SALES ENQUIRIES AND LEADS

FP2020
FINANCIAL
PLANNER

The FP2020 provides a new approach to
management planning, whether it is financlal,
budget, job cost, cash flow, product pricing,
engineering etc., FP2020 will accurately
forecast the effect of proposed actions. Data
is entered interactively having defined the size
of the model or ‘spreadsheet’. The user can
then use the standard functions to calculate
cell values or use the special functions
{mathematical or statistical) to perform more
complex arithmetic.-Models and definitions
are stored on disk and can be retrieved at a
later stage. The user can defirne his own
output reports as required and graphic output
can also be obtained.

BHES i EmEmEmERRAA  Application software for

sysSTEMS GrRoup S and16bit micros

GRAFFCOM SYSTEMS LTD. 102 PORTLAND ROAD, HOLLAND PARK, LONDON W11 4LX TEL: 01-727 5561
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ISBS-W

AN INTEGRATED
OFFICE
ACCOUNTING AND
ADMINISTRATION
SYSTEM TO MEET
MULTIWORKSTATION
REQUIREMENTS.
DESIGNED FOR
HARD DISK BASED
SYSTEMS

A professional integrated Business System
degsigned for microcomputers which use Hard
disks or Winchester disks. ISBS-W is ideal for
the small to medium business where data
storage and processing speed exceeds the
capabllities of floppy disk based systems.
Users of ISBS-F can upgrade to ISBS-W as the
business expands using GRAFFCOM’s
System Migration Plan — SMP. The user can
choose from any combination of modules and
add others at a later stage if required. All
modules are fully maintained and supported
and comprehensive documentation is
supplied for each application. Some of the
main ISBS-W features include:

BUSINESS CONTROLLER ;

The Business Control Module acts as a task
manager and supervisor for the ISBS-W
system. It takes care of system definitlon
parameters such as the number of hard disks,
numbers of workstations and printers.
Operators will feel at ease with the Business
Control menu which will prompt for
application tasks such as word processing,
accounting modules or, order processing etc.
The controller will also take care of file
protection and authority of access via a
password system. It also incorporates a data
archieve and retrieval option allowing the user
to make back-up copies of the data system as
often as required.

____STOCK CONTROL _
ORDER PROGESSING & INVOICING

- NAME & ADDRESS_—
___COMPANY PURCHASES

wlﬂ%’/'
~— _COMPANY SALES __—
~~GENERAL ACCOUNTING

BUSINESS

PAYROLL

\v/,

' PROJECT CONTROL

ACCOUNTING MODULES

All standard accounting tasks are catered for
and include sales, purchases and nominal
ledgers. The payroll module is fully supported
in terms of legislative changes. Standard
managements reports include budgetry
control, Profit and Loss Statements and
Balance Sheets.

STOCK CONTROL AND-ORDER PROCESSING
Orders can be entered as received and the
system provides a comprehensive tracking
mechanism until all goods have been shipped.
Invoice production provides automatic release
of stock and drawdown of order items.

WORD PR_O_CESSING

*Check for release date

WORD PROCESSING

An advanced automated offlce computer
system would not be complete without an
integrated word processing module. This
module provides all the standard word
processing facilities and has in addition a
merge document feature for personalised
letters and a built-in spelling checker. The
word processing terminal will have custom
keytops which makes light work of ail word
processing tasks for the operator.

SPECIAL INTEREST

LEASE, RENTAL & HIRE PURCHASE SYSTEM
The LR & HP System Is designed to control
agreements and contracts that are ﬁm_ayable at
regular intervals by fixed amounts. The system,
is designed to interface with the ISBS-F
Company Sales System and the Name &
Address System.

TIME RECORDING SYSTEM

The TRS is designed for those organisations
which offer a 'Service’ rather than a ‘product’.
Typical users would be Accountants,
Solicitors, Management Consultants
Architects, Quantity Surveyors etc. The
system controls manhour expenditure and
expenses by job or account numbers.

MIPS — MANAGEMENT INFORMATION
PLOTTING SYSTEM

MIPS is a standard package which interfaces
with ISBS-F, ISBS-W and the 2020 series to
produce a range of management graphs and
charts. It is designed to support industry
standard plotters from the Hewlett Packard
and Tektronix range. (Check with us direct for
a complete list of supported plotters).
Graphics output includes:

® ISBS-F — budget comparisons, sales
analysis, cash flow etc.

® |SBS-W — budgetry control, sales and
product analysis, cash flow etc.

® FP2020 — various, depending on
characteristics of Model.

Software is suitable for use with the following systems:

Al ABC24,26

ARCHIVES

CIFER

COLUMBIA DATA PRODUCTS
CROMEMCO

COMART COMMUNICATOR
DEC VT18X

DURANGO

DYNABYTE

HEATH

HEWLETT PACKARD 125
IBM DISPLAYWRITER

|BM PERSONAL COMPUTER
IMS

MILLBANK

NEC PC8000

NORTHSTAR

PET (with softbox)

For further details on system requirements check with your dealer or call us direct.

For more information on
GRAFFCOM products please complete
the form,

>

LINKS PROCESSOR

This is a interprocessor link program designed
to attach two processors back to back for
CPIM file transfer. One processor is defined as
the master and the second as a slave.

INTEL 8048 ASSEMBLER

The 8048 assembler produces 8048/35 romable
machine code. Source input is created using
the CP/M editor ED. Output is to disk in Hex
format or printed listing.

RAIR

SHARP

SIRIUS 1
SUPERBRAIN
TANDY MODEL li

XEROX 820
pius many more

Misesr O 1SBS-W [] 2020 ] SPECIAL [ 1
NAME. ... COMPANY...........ii

I 'P.iease tick as required and return to
L1-02 Portland Road, London W11 4LX

@ Circle No. 106
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COMPUTERS LTD.

TELEVIDEO SYSTEMS

TeleVideo's TS 802 and TS 802H microcomputers :are low-cost,
powerful single-user imegramd computer systems. TeleVideo has
combined its top of the line CRT display with an advanced design
single board computer (280, 64K RAM) with 51" floppy disks and
Winchester hard disk all in one attractive table top anclosure. A
d -style is also included. The TS 802
computer teatures two S}-inch floppy disks for 1 Mbyte of on-line
starage, and the TS 802H includes one 5}-inch Winchester disk drive
for 10 Mbytes of data storage, and a single 500 Kbyte miniflappy disk

{ unit.

Both the TS 802 and 802H use the industry standard CP/M 2.2
operating system. This lets the user fulfill a wide variety of Informa-
tion and word processing needs using a multitude of commaniy /
available application programs.

TS 802 & 802H Features:

ZBOA 4 MHz processor with direct memory access

64 Kbytes of RAM main memory

4 Kbytes of EPROM for system diagnostics and boot loading

Dual floppy disk controller (TS 802), and hard disk controller plus floppy disk

controller (TS 802H) .

Dual miniflioppy disks: 1 Mbyte capacity (TS 802)

Single minifloppy disk (.5 Mbyte capacity), plus 10 Mbyte Winchester S}-inch

hard disk (TS 802H)

Green phosphor CRT (25 rows by 80 columns)

Typewriter-style detached keyboard

Full-screen attributes, editing, smooth scroll, 25th status line, 11 function

keys, numeric key pad

2 RS-232C serial ports. These are jump ) ble for any bination of

modems or printers

CP/M 2.2 operating system

(l-j\t.tractive tabletop enclosure, fully integrated with CRT, CPU, RAM and disk
rives

.+ RS-422 high-speed port

MULTI-USER HARD DISKS

A 2 - £ t.T *

Functional characteristics

The CompuStar 10 megabyte Disk Storage System (DSS) consists of read/write
and control electronics, read/write heads, a track positioning mechanism, a
spindle drive mechanism, dual disks, an air filtration system, and our exclusive
255 user controller — all packaged in a compact desktop enclosure. Although
designed primarily to accommodate multiple CompuStar Video Processing Units
{described at left), the unit can easily be connected to a single SuperBrain Video
Computer System to facilitate additional disk storage. When used with Compu-
Star VDUs, however, the integral Z80 based controls will permit up to 255 users to
‘share’ the resources of the disk with minimal CPU response degradation.
Read/Write Heads and Disks .

The recording media consists of a lubricated thin magnetic oxide coating om a
200mm diameter aluminium substrate. This coating for mulation, together with
the low load force/low mass Winchester type flying heads, permits rellable
contact start/stop operation. Data on each disk surface is read by one read/write
head, each of which accesses 256 tracks.

G. W. COMPUTERS LTD. 01-636 8210, 01-631 4818, TELEX 892031 TWCG
*** THE NEW DBMS (DATABASE) ***

DBMS?2 is arecord relational as well as a file relational database managementtool that is capable of being at different times, many different things. The one core program can be

set up to perform tasks normally associated with the following list.

Accounting Budgeting

Stock control Address mailing
Simulations Time recording
Calc-type predictions Hospital indexing
Bureaux services General analysis
Answer what-if's Employees records
Print reports Sort fites

Within hours perform all the above in French or German.

The list is as endless as that which meets the requirements of your own
imagination.

Within the appropriate frames of reference you could ask questions like the
following:

Find someone whose name contains a W or X or Y or Z, who is either in London
or Birmingham, and available for work at a salary of less than 10,000; and is
under 40 years of age, not married, of credit worthiness grade 1, with a car,
prepared to travel, and who likes horses, does not mind the hours he works, is
congenial and has good references. When you find such persons produce a
printed list of them showing their names, telephone numbers, and what their
salaries are as well as their salary if increased by 10% and show their availability
for work. At the end of the list enumerate the total of such persons.

Find all stock items that are codes micro-computers that are either in warehouse
1 or warehouse 2, where the quantity on hand is more than 50 units, the cost is
less than 1,000, the selling price higher than 2000.00; that are not in cartons,

bought from supplier 562, allocated more than 20, rated for tax at 15% and weigh.

less than 50 Ibs. Whén you find such categories then print a report showing the

Cashflow

Letter writing
Filing

Profit analysis
Mathematics
Tabulate values
Edit records

description, cost price, quantity on hand, lead time lor refills, what the selling
price should be if raised by 12.3% as well as the profit in gither per-cent or round
figures of that projected selling price.

Find all patients who suffered from cold, that are either girls or women younger
than 23 years old, and who live in London at a socio-economic grade higher than
3; do not smoke; have more than 3 children, are currently at work and where
treatment falled to effect a cure in under 6 days. When you find such persons then
print a list showing their age, marltal status, income, and frequency of lliness in
the past 2 years.

Currently you can ask 7 types of questions 20 times for a single selection
criterion, and then you can compute 10 mathematical relationships between the
questions for the individual as well as for the total number of matches. In all some
60 bits of information retating to dne record or a group or records on simply one
permutation of the selection criterion, with a cross referencing facility as well.

Every word in the system, as well as the file architectures, print masks, and field
attributes, is capable of alteration by you without programming expertise (but
with some thought).

ALL IN ONE PROGRAM FROM G. W. COMPUTERS. THE DBMS2 {!

24 HOUR ANSWERPHONE'LEAVE ADCRELS FOR STANDARD INFORMATION DATA PACK

*** ALL YOU NEED FROM A COMPUTER SYSTEM ***
DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DIY INTERPRETER + SERVICE

01-SUPERBRAIN 64K RAM/320 K 1695.00
02-0KI 80 + INTFCE 425.00
03-CABLE 25.00
04-BOX PAPER (2000 SHEETS) 20.00
05-MAGIC WAND (WORD PROCESSOR) 190.00

03-CABLES X
04-12 MONTH WARRANTY
_05-DELIVERY IN UK

01-SUPERBRAIN 63K RAM 320/K 1695.00
02-NEC DAISY 3510 PRINTER

01-TELEVIDED 64K RAM/700 K 2395.00
1395.00 02-NEC DR QUME DAISY PRINTER 1695.00
25.00 03-CABLES 25.00
310.00 04-S/SHEET FEEDER 750.00
60.00 05-TRACTER FEEDER. 170.00

06-DBMS2 {DATABASE) 575.00
07-MAGIC CALC (MODELLING) 150.00

{NOT INC VAT) 3080.00
-
DEAL ONE **** 2495.00 -

01-SUPERBRAIN 64K RAM/320 K 1695.00
02-EPSON MX80F/T2 &INTFCE 475.00
03-CABLES

04-12 MONTH WARRANTY

05-DELIVERY INUK -

06-MEMDREX DISKS {3.00*50)

07-CPM HANDBODK

08-50 BASIC EXERCISES (BODK)

09-2000 SHEETS PAPER {BOX)

10-MAGIC CALC{MODELLER) .

11-MAGIC WAND (W/PROCESSDR)

“12-DBMS2 {INC MBASIC (150,00 )

“13-ENHANCED DOS & DIAGNOSTICS
_14-RECOVER & AUTOLOAD

15-TRAINING SESSION 3-4 HOURS
16-DISK FULL OF GAMES
17-CPM ADDITIONAL UTILITIES

{NDOTINC VAT}
DEAL TWOQ **** 2995.00 naseRsRe

06-MEMOREX BISKS {3.00*50)
07-CPM HANDBODK

08-50 BASIC EXERCISES (BODK)
09-2000 SHEETS PAPER (BDX)
10-MAGIC CALC (MDDELLER)
11-MAGIC WAND (W/PROCESSOR}
12-DBMS2 (INC MBASIC {150.00) ).
13-ENHANCED DOS & DIAGNOSTICS
14-RECOVER & AUTOLOAD
15-TRAINING SESSIDN 3-4 HOURS
16-DISK FULL OF GAMES

{NOT INC VAT)
DEAL THREE *** 3995.00

01-SUPERBRAIN 64K RAM/700 K
02-NEC OR QUME DAISY PRINTER
03-CABLES

04-12 MONTH WARRANTY
05-DELIVERY IN UK

06-DYSAN DISKS (6.00*35)
07-CPM HANDBODK

08-50 BASIC EXERCISES (BOOK)
09-2000 SHEETS PAPER (BOX)
10-MAGIC CALC (MODELLER)

1117 [TEMS ON DEAL TWO ++++++

DEAL FQUR *** §995.00

prrreyy 233

2195.00
1695.00
25.00
410.00
70.00
210.00
10.00
10.00
20.00
175.00
1205.00

LT Yy iy

own package from our price list similarly.)

CALL ONLY BY PRIOR APPOINTMENT AT 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE

LONDON W C1

06-12 MONTH WARRANTY
07-DELIVERY IN UK

08-DYSAN DISKS (6.00*35)
09-CPM HANDBDOK

10-50 BASIC EXERCISES (BOOK)
11-2000 SHEETS PAPER {(BDX)
12-MAGIC CALC {MODELLER)

11-17 ITEMS DN DEAL TWO + ++++

{NOT INC VAT}

DEAL FIVE *** 5995.00 SRaenanuane sy

01-TELEVIDEO 64K RAM 7.3 MEG
02-17 ITEMS ON DEAL FOUR

(NOT INC VAT)

DEAL SiX *=* §995.00

01-SUPERBRAIN 64K RAM/700K
02-SUPERBRAIN 64K RAM/ 700K
03-CORVUS 5.6 MEG & MUX/USER
02-17 ITEMS ON DEAL FOUR

{NOT INC VAT)
DEAL SEVEN *** 8995.00

500.00
80.00
210.00
10.00
10.00
20.00
175.00
1205.00

7245.00

4595.00

3830.00 |

8425.00

e e SIS

2195.00

2195.00
2745.00
3830.00

10965.00

sensesssnnety

{NOTE: The principle of this deal is that you pay (approximately) for hardware, warranty, consu;nal;les and 1 program. The rest is ***FREE***. You could make up your
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G. W. COMPUTERS LTD.

Al

SuperBrain users get exceptional performance for just a fraction of what (he_y_t? Integrated Desk Top Computer with 12 inch Bit-Mapped Graphics or Character
expect to pay. Standard SuperBram features include: two double density mini Display. 64Kb RAM, 4 MHz 280A, ® Two Quad Capacity Floppy Disk Drives
floppies with 350kbytes of disk storage, 32k of RAM memory (expandable to 64k) Sl Style 87 Kéy e B'usiness Graphlcs Software. 5
to handle even the most sophisticated programs, a CP/M® Disk Operating S T | N 1
System with a high powered text editor, assembler, debugger and a disk The North Star ADVANTAGE ™ is an interactive_integrated graphics computer
formator. And, with SuperBrain’s S-100 bus adaptor, you can add all the supplying the single user witha balanced set of Business-Data, Word, or Scien-
programming power you will ever need . . . almost any type of 5-100 compatible tific-Data processing capabilities along with both character and graphics output.
bus accessory. i ADVANTAGE is fully supported by North Star's wide range of System and
SuperBrain's CP/M operating system boasts an overwhelming amount of avail- Application Software.

able software in BASIC, FORTRAN, COBOL, and APL. Whatever your application  yng ADVANTAGE contains a 4MHz Z80A® CPU with 64Kb of 200 nsec Dynamic
.. - General Ledger, Accounts Receivable, Payroll, Inventory of Word Processing, RAM {with parity) for program storage, a separate 20Kb 200 nsec RAM to drive
SuperBrain is tops in its class. And the SuperBran_n QD boasts the same powerful the bit-mapped display, a 2Kb bootstrap PROM and an auxiliary Intel 8035
performance but also features a double-sided drive system to render more than microprocessor to cotitrol the keyboard and floppy disks. The display can be
700k bytes of disk storage and a fu!l 64k of R.AM' All standard! . . operated as a 1920 (24 lines by 80 characters) character display or as a
Whatever model you choose, You Il appreciate the careful dttention given to bit-mapped display (240x640 pixels), where each pixél is controlled by one bit in
every engineering detail. A full ASCII keyboard with numeric pad and user- the 20K8 display RAM. The two integrated 5-Inch floppy disks are double-sided,
programmable function keys A non-glare, specially focused 12-inch CRT for double-density providing Storage of 3600Kb per drive for d total of 720Kb. The
sharp images everywhere on the screen. Twin Z-80 microprocessors to ensure n-key rollover Selectric style keyboard contains 49 standard typewtiter keys, 9
efficient data transfer to auxiliary peripheral devices. Dual universal RS-232 symbol or control keys, a 14 key numetic/cursor control pad and 15 user
communications ports for serial data transmission. And, a single board design to programmable function k'eys.

make servicing a snap! - = 2 ; 3} .

G. W COMPUTERS LTD. 01-636 8210, 01-631 4818, TELEX 892031 TWCG

aw e BUS & o«
(BUSINESS EFFICIENCY)
WIDELY USED IN U.K./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR WS OVERALL FLEXIBILITV AS A COMPLETE BU_SINESS PACKAGE

INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, MAILING ADDRESS.ES_, 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.

01=NAMES AND ADDRESSES 13=STATEMENTS ++++++++ Super — Bus +++++++++ A new higher level of the above
02=STOCK FILES 14=TAX REPORTS package. . . . has been reduced in size by 50 per cent to a single 15K basic

03—0PEN SALES LEDGER 15=AGED ANALYSIS program, making all file retrievals a matter of nanoseconds. Works under

04—OPEN PURCHASE LEDGER 16= MANAGEMENT ANALYSIS compustar for common data retrieval level 10.00. 975.00

05=GENERAL SALES LEDGER 17=CASHFLOW FORECAST Datablase features are: . . . for &ny size record up to twenty fields file

06=GENERAL PURCHASE LEDGER 18=PARAMETER SECTION architectures can be designed with complete freedom over the linguistic

07=BANK UPDATE 19=DIARY REMINDER conventions ass‘idgned to each field. The file ther:’ carz store 35000 Ire_cor(:.s which
i — can be searched by the random access number .(retrieved in less than one

OB:USER DATABASE AREA ZOZCOMPUTER FUNCTIONS (+) second) or ‘key’ random access on specified field or sequentially comparing for

09=INVOICE CREATION 21=FILE MAINTENANCE left field parts, field-inkeys, or parts of record, and then changed, printed,

10=0RDER FILES 22=CALL OTHER PROGRAMS deleted, skipped.

11=TEXT FILES 23=AUTOMATIC DRIVE (+)

12=EMPLOYEE FILES 24=DISK SWAP/EXIT SYSTEM Grama (Winter) Ltd/G. W. Computers Ltd., are. the producers of this package

which 1s unequalled tor its level ot total integration, linguistic tiexipility and

maximised disk/memory conservation.
WHICH OPTION {LEVEL 8.00 @ 575.00) Author Tony Winter (Mr.yD.; B.A. LIT; B.A.HON.PHIL; and lecturer)

NOTE: the above menu options are subject to change without notice or obligation, the bus program 8.00 includes DBMS Il if purchased at 675.00 and thus a number of
program menus are available.

.24 HOUR ASWERPH_ONE-LEAVE ADDRESS FOR STANDARD INFORMATION DATA PACK

IMPORTANT!1! No hardware is any value without the software, and our software is unequalled. Buy a complete system and get
most of the software free.
. SUPERBRAIN * CORVUS DSK i NORTH STAR * TELEVIDED - NEC/DKI * PRINTER
SUPERBRAIN 320K 1695.00 NORTH STAR 700K 2485.00 OKI MICRO-82A 575.00
SUPERBRAIN 700K 2195.00 NORTH STAR 5.3M 3495,00 0KI MICRO-83 795.00
SUPERBRAIN 1500K 2595.00 TELEVIDEQ 7.6M 4595.00 OKI MICRD-83A 850.00
COMPUSTAR10 0K 1695.00 TELEVIDEO T'MNL 1195.00 EPSON MX8OFT 475.00
COMPUSTAR20 320K 2495.00 TELEVIDEO 700K 2395,00 EPSON MX100 675.00
COMPUSTAR 30 700K 2695.00 695.00 TEXAS 810 1395.00
COMPUSTAR 40 1.5M 2995.00 £95.00 SCRIPTAKSR 975.00
COMPUSTAR 10M DSK 3250.00 BUS ACCOUNTS 8.0 575.00 NEC 3350 1395.00
CORVUS 5 6M H'DSK 2250.00, DBMS Il 575.00 NEC 5510 1795.00
CORVUS 10M H'DSK 325000 NEC 8001/12/31 _ 1850.00 NEC 5525 2095.00
CORVUS 20M H'DSK 4250.00 QUME S/S FEEDER 750.00 QUME 9/45 1695.00

MBASIC 80 150.00 FORTRAN-80 200.00 COBOL-80 320.00
CIS coBOL 420.00 PASCAL (VARIOUS) 175.00 WORD-STAR 250.00
MAIL MERGE /95.00 SUPER SORT 120.00 CBASIC 75.00
DATASTAR 190.00 BASCOMPILER 190.00 MAGIC WAND 190.00
DBMS & BUS 8.00 675.00 MAGIC CALC {CPM) 175.00 T/MAKER 150.00
DBMS (EXTENDED) §75.00 BUS VER 8.00 675.00 DBMS & BUS 675.00
MSORT & DSDRT 75.00 LETTERIGHT 100.00 UTILITIES 150.00
Formats: (for Basic, DBMS Il, = N'STAR & SUPERBRAIN 5”.) . . {for super-calc = 8""; Zenlth; Xerox; Apple; Vector. {for Magic Wand/Calc = N’'Star & Superbrain)
Any of our computer terminals automatically Include ***** FREE *****
ex24e MAGIC WAND WORD PROCESSING SOFTWARE *#s#
#ss+s TESTING AND DELIVERY #2#e¢»
s#snss g0 DAY WARRANTY #sss»
For 1 year's warranty add 10% hardware cost, maintenance prices please call

Mail address G. W. Computers Ltd. 55 Bedford Court Mans. Bedford Avenue, W.C.1
London Telex 832031 TWC G Boston Office Telex 94-0B30

Contact 01-636. 8210.or 01.631. 4818 and if unavailable then leave a call-back message (clearly stating your telephone number and name) on the 24 hour answer-phone or
simply leave your address and we’ll mail you a standard information pack. We regret we do not operate a reader’s reply card service. Terms: C.W.0. or C.0.D. {prices
exclude VAT) Software sales are ‘mail order only’. No dealers.

CALL ONLY BY PRIOR APPOINTMENT AT 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE,
ONDON W.C.1.

® Circle No. 107
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ple, Atan and NEC.
hard-checked prices’

{at

to shop around. We continually check
all our prices and we're certain
they are as competitive as you will
find anywhere.

—
e e

PACKAGE SYSTEKII,S NET VAT TOTAL PRINTER & ACCESSORIES NET . V/{T TOTAL
Apple Executive System 1950.000 29250 2242.50 Silentype Printer 170.00 25.50 195.50
Apple Top Secretary System 2150.00 322.00 247250 10 Rolls Thermal Paper 28.00 4.20 32.20
Apple Education System 1425.00 213.75 1638.75 VIDEO MONITORS
APPLE HARDWARE BMC 12" Green Screen 120.00 18.00 138.00
Apple 48K Video Output only 625.00 93.75 718.75 9" Black & White Monitor 100.00 15.00 115.00
16K Add on 45.00 6.75 51.75 Cables 5.00 0.75 575
Disk Drive with Controlter {16 sec) 345.00 51.75 396.75 T M ; 3
Disk Drive without Controller 275.00 4125 316.25 ZOSO'S":f?cng $ r;groo \Z’SA;ro 1;2;?.6
ACCESSORIES ATARI
Programmers Aid 1 25.00 390 2990 | 400 16K Computer 25000 3750 287.50
Auto Start ROM Pack 33.00 495 37.95 800 16K Comguter 500.00 75.00 575.00
Graphics Tablet 39900 59.85 458.85 410 Tape Recorder 42.61 6.39 49.00
Appletel SyS[em 525.00 78.75 603.75 810 Disk Drive 260.00 39.00 299.00
Vi, 14.00 210 1610 | 827 ThermalPrinter 20000 3000 230.00
INTERFACE CARDS 825 80 Column Printer 400.00 60.00 460.00
Prototype/Hobby Card 12.00 1.80 13.80 | 850RS 232Interface 110.00 1650 126.50
Parallel Printer Card 79.00 11.85 90.85 16K Ram Upgrade 52.13 782 59.95
Communications Card 100.00 15.00 115.00 Conversational French 28.26 4.24 32.50
High Speed Serial Card 90.00 13.50 103.50 | Conversational German 28.26 4.24 32.50
. Centronics Card 100.00 15.00 115.00 Conversational Spanish 28.26 424 32.50
Integer Card 90.00 1350 10350 | Conversationalltalian 28.26 4.24 32.50
Language Card 95.00 1425 109.25 Assembler Editor Rom 30.39 4.56 34.95
Controller Card 95.00 1425 109.25 Visicalc 105.00 1575  120.75
Eurocolour Card 65.00 9.75 74.75 Word Processor 78.22 11.73 89.95
IEEE-48 Card 200.00 30.00 23000 | VideoComputer System 69.56 10.43 79.99
16K RAM Card {48K to 64K) 60.00 9.00 69.00 NEW — N.E.C. PC 8000 SERIES
SOFTWARE PC 8001 Keyboard 500.00 7500 575.00
Disk Utility Pack 12.00 1.80 13.80 | PC80!1 Expansion Unit 407.83 61.17 469.00
Apple Post Program 27.00 4.05 31.05 PC 8012 1/10 Unit 5 346.96 5204 399.00
The Shell Games 15.00 2.25 17.25 | PC 8023 Dot Matrix Printer 326.08 48.91° 375.00
I‘ Elementary My Dear Apple 16.00 2.40 18.40 | PC803I Floppy Disc Drive 543.48 81.52 625.00

Apple Bowl! Diskette 13.00 1.95 14.95 | PC8041 12" Green or Amber Monitor  129.57 19.43  149.00

L 3.3 Operating System 3300 510 3910 | pC 8043 12" High Resolution CRT
DOS 3.3 Tool Kit 41.00 6.15 47.15 Colour Monitor 477.39 71.61  549.00
Appie Writer 1.1 34.00 5.10 39.10
Stellar Invader 13.00 1.95 14.95

h Apple Plot 34.00 5.10 39.10
Apple Adventure 19.00 2.85 21.85 HARDWARE CONDITIONS OF
APPLE DISTRIBUTED SOFTWARE GUARANTEE BUSINESS.
The Go Between [Centronics) 26.50 3.98 30.48 L —— We accept cheques or Access,
Micro Modéller 37500 5625 43125 giar pho” SHin yg?frgfnsdi"; o Barclaycard, American Express and
Visicalc 3.3 105.00 1575  120.75 purchase against defects in materials Diners Club Cards. All prices,
VisiFile 135.00 2025 155.25 and workmanship. specifications and terms are subject
VisiPilot 95.00 14.25 109.25 During the guarantee period, to change without notice at the
VisiTrend/VisiPilot 135.00 20.25 155.25 Metrotech will repair or replace, at no discretion of the management. All
VisiTerm 80.00 12.00 92.00 gx!fra Eharge. cqr‘;ypor:f,n:st :]haz prgve[ .| offers subject to availability.
VisiDex 105.00 15.75 12075 e RIS AL E DIGCUENS Prices correct at time of going
Desktop Plan i 10500 1575 12075 | | e e e | toPress E. & OF. '
LANGUAGES proof of purchase. Hardware Post and packaging
Pascal Language System 225.00 33.75 258.75 This guarahtee does not apply f, in subject to confirmation.
Applé Pilot 7500 1125 8625 | | heopmonof the Company the m——

. ) roduct has been damage: H
Apple Fortraln 95.00 14.25  109.25 gccident, misuse or misapplica);ion. .
CIS Cobo! with Forms -2 410.00 61.50 471.50 =/
> Jre iyl By e ol Rl BT
|
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New CP/ M software

at hard to beat p!'ices

~ DIGITAL RESEARCH
CBASIC I £75/€30

Commercial Disk Extended Basic
NEW CB 80. Ultra fast Basic compiler.
All the features of C Basic plus the speed
and versatility of a compiler. 32K Byte
strings, external multiple line functions,
run time error trapping
and extended file
handling capabilities. £ 2 75/ £_3°
NEW PL/1-80. A standard structured commerdal
applications programming language. Saves
design time. Minimises debugging and
maintenance problems. Designs high quality
output with picture specificaions.
Indudes the compiler, run-time library,

lineage editor and relocating
£27 SIEBO

macro-assembler.
MICROPRO INC.

WORDSTAR 3XX. New features: column
move capabilities, horlzontal scrolllng up to

240 columns and £195/£30

even clearermenus.
MAILMERGE 3xX [optionalj ~ ESS/E£10

DATASTAR Powerful data entry,

retrieval and
£150/£30

up-date system.
SUPERSORT 1. Combines high performance and
operational flexibility to perform sorting, merging

and record selection functions.
£105/£20
£105/£20

NEW CALCSTAR. This sophisticated but easy to
use calculating and planning toot is Micropro’s

new spread sheet and financial
£120/£30

WORDMASTER Superior
text editor.

modelling program.
COMPSOFT

NEW COMPSOFT DMS. Ideal for office records.

Personnel, stock, client’s and ac count’s records
are more easily stored and updated. Features
inctude: Comprehensive caiculation ® Full
sorting facilities ® Record selection on updates

and reports ® Wordstar £345/£25

interface for selective mailing.

MICROSOFT INC.
BASIC80 Interpreter £155/£25
BASIC80 Compiler £195/£25
FORTRAM 80 £215/£25
COBOL 80 £315/£25

MICROPLAN

NEW MICROPLAN. A program- designed to
cope easity with advanced financial analysis,
Microplan helps you to perform all the
calculations you presently solve with pen, paper
and calculator. Microplan will perform maost

e e "9 £245/£20

on rows and columns.

SUPERCALC

NEW SUPERCALC. Accountants, Planners,

Engineers, and Business owners have found

Supercalc invaluable for day to day “what if?"* and
“‘what now?"* questions. Answers for the time

when the unexpected occurs. Simple

to use advanced financial planning. £190

BCPL
NEW BCPL. BCPL CINTCODE is a full and
extended implementation of the popular
systems’ programming language. BCPL

CAXTON

SOFTWAR
NEW OPTIMISER. A linear
programming system for finding
the best practical solution to resource
allocation and planning problems. Easy to learn.
Easy ta use. Immediately available.

£295

Please ring for more details.

NEW CARDBOX. Described simply, Cardbox is
an electronic card index system. Choose. your
own format for cards, and categorise the
information to your own specification. Cardbox
provides an immensely powerful method of
handling large amounts
of information. £155

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270 are
full fuhction IBM 2780, 3780 and 3270 emulators
for micro computers. BISYNC-80/3780 givesyou a
Remote Job Entry terminal for the price of a microl
BISYNC-80/3270 combines the local processing
power of a micro with a sophisticated screen
capability. Make your dumb terminal smart!
MET/TTY will connect your micro to a
Timesharing service in SImpIe teletype emulation.

CINTCODE gives a dramatic reduction in BISYNC-80/3780 £445/£20

programme storage space. fequiring about BISYNC-80/3270 £445/£20

one third of a fully

compiled Z80 code. £25_°I£35 METITTY £145/£20
DATA MANAGEMENT FINANCIAL REPORTING

SELECTOR Il—C2. An easy to use information

management system, requires
£185/£30

CBasicll.
SELECTOR IV. An advanced information

management system
e5C Bosic| €275/€£35

requires C Basicll.

S. BASIC VERSION 5.4. A high levellanguage
that combines the flexibility of Basic with the
power of advanced structured techniques.

A compiling language

thatis hardto match. £175/£3°
METROTECH

METITWAM. An index sequential file access in

C Basic It designed to increase
the flexibility of C Basic. £55/£20

REPORT WRITER You input the values. Report
Writer will perform your calculations and produce

a report with your headings. £70/£10

totals and summaries.
GLECTOR General Ledger option in Selector I,

requires Selector Il
£125/£30

I"".’_'l.l'-ﬁ"'_"'l.

and CBASIC I

INFO STAR from MICROPRQ TBA

POINTS TO REMEMBER

® Al software:is Ex- Stock and available
on standard 8" disks or 5 disks for
Vector M2, Superbrain, Dynabyte and
NEC PC 8000.

® Prices shown as Software with
manual/manual only.

©® tml WORD-STAR is a trademark
of Micropro.

HOW TO ORDER
® State disk type and size ® Add 15% VAT

® Include £2 per Software.item for Postage and
Packing

® Enclose cheque/PO’s payable to METROTECH

Mail to METROTECH MAIL ORDER,
WATERLOO ROAD, UXBRIDGE,

MIDDLESEX UB8 2YW

CREDIT CARDS— Telephone orders welcome:
Tel: 0895 5B111 Ext 265 or 206

TRADE ENQUIRIES WELCOMED

o I Rl

A MEMBER OF THE GRAND METROPOLITAN GROUP

LI ST R T I
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OLIVETTI DAISY WHEEL ON LINE

From KRAM electronics Ltd. Victoria House, 17 Highcross Street Leicester LE1 4PF Telephone (0533) 27556

OLIVETTI PRAXIS 35 LATEST SElKOSHA GP 100A
ON LINE DAISY WHEEL
KEYBOARD PRINTER

* Centronics standard interface
* Friction feed

* Correcting ribbon

* Large selection of type faces
* 12 characters per second

EPSON MX80 F/T
TYPEI I

S #£359
[ R
- CONTINUOUS
PAPER
= — 8" for GP80OA

INCLUDING *SOUND 2000 sheets
*LOWER CASE *MODULATOR 12
*MACHINE CODE MONITOR £

92" for EPSON
& GP100A
2000 sheets

WITH FREE CASSETTE DECK \_ £12 »

COMPATIBLE WITH TANDY,
GENIE, NASCOM, GEMINI,
SUPER BRAIN, ETC.

( ’ p——

The latest — SINGLE—

OLIVETTI

Disk Drives
fully cased and

complete with
Toroidal power supply

DISK DRIVE Single drive £10
CABLES Dual drive £14

rCARRIAGE Orders over £100 ADD £6. Orders over £10 ADD £3. Name: ..o S
Orders under £10 ADD .50p Address:

ACCESS. Access orders may be telephoned day or night, give full
description of items, card number, name and address.

TERMS: Terms available for suitable applicants. :
PLEASE SEND:
Plesgel U for/petetls. QrY ITEM PRICE VAT@15%  TOTAL
PLUS CARRIAGE £

K | ENCLOSE CHEQUE FOR TOTAL £ -

ELECTRONICS = oo |
Post to: {or Tel: (0533) 27556) KRAM Electronics, Ltd. FREEPOST Lelcester_j

@ Circle No. 109
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FROM THE PRICE OF A
16 K RAM PACK

PLEASE MAKE ALL CHEQUES PAYABLE TO

Phoenix Marketing Services
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL.
Tel: (0252) 514990.

@ Circle No. 110
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| BRNIN-POWER from MicreMeds Ltd. |

| You want We have ‘
‘ Faster Disk Accessing supe'.Bios £45 ‘

. Algir?;ar;i;ﬁi gsharacter Sets superv;d £190 .

0
0
»0
)
0

8~ drive interchangeability sap err'oppy £295 ‘
ey S e SoperWinny £215

NOTE SuperFloppy & Super\Ninriy are interfaée‘ boards requiring
additional hardware,

M. M ' All prices exclude VAT & carriage.
'cro gd s L d ® or contact. lcarus Computer Systems Ltd.

53 Acton Road, Long Eaton 27 Greenwood Place
Nottingham NG10 1FR London NW5 1NN
Tel: (06076) 64264 Tel: 01-485-5574

ircle No. 112

Thenew.  Oneofthegreatnew
MiniDisk File productsinthe 1982

¢ Willis Catalogue

The mini Disk File is a complete filing system for floppy
disks, keeping them clean, immediately accessible and secure.
You'll wonder how you ever did without it.

Just one of the it new items in the Willis Catalogue, which
includes a very varied range of products with internationally
known names like Verbatim, Diablo, Qume, from magnetic
media and stationery to storage systems.

For anyone concemed with computers or word processors,

the Willis Catalogue provides essential information fast,
readily and neatly to hand.

I-_Send for your copy now: ‘
To: Willis Computer Supplies Ltd, FREEPOST,
PO Box 10, Southmill Road, Bishops Stortford, Herts.
| CM231BR. Or Tel: Bishops Stortford (0279) 506491,
Telex: 817425.

l Name__ [ ——
Company.
l Address__ — :
_ Tel O
l N Computer Supplies =
| WI m b for people who know better PC7/82

@ Clrcle No. 111
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DE Dealers
supply thelot!

Whatever your micro needs just look at the choice, just
look at the prices. Everything you could need, and more!

VIDEO MONITORS
AND ACCESSORIES
Kaga 12" B/W Monitor inc. Cable
Kaga 12" Green Monitor inc. Cable
Philips 12" Amber Monitor inc. Cable
Kaga 14” Colour Monitor inc. Cable
Spare Perspex Screen for BMC

Mk | & 1l/Kaga Mk | & Il each

PRINTERS AND
ACCESSORIES
Anadex

DPY00OL (Serial/Parallel)
DP9000 (Serial/Parallel Graphics)
DP9500L (Serial/Parallel)
DP9500 (Serial/Parallel Graphics)
DP9001 (Serial/Parallel Graphics)
DP9501 (Serial/Parallel Graphics)
Ribbon for DP9000/9500 Serles
Graphics for DP9500/1

Anadex Graphics Interface Card

£

+122.00
99,50
134.00
249.00

19.50

£

795.00
895.00
895.00
995.00
945.00
1045.00
12.14
20.00
140.00

Please ask your DE dealer for details of the latest Anadex models.

Centronics

150-2 (Paralle)

150-4 (Serial)

152-2 (Parallel)

152-4 (Serial)

737-2 (Parallel)

737-4 (Serial)

739-2 (Parallel/Graphics)
739-4 (Serial/Graphics)

12 Cartridge Ribbons for 150/2
12 Zippack Ribbaons for 737/739

483.00
544.00
556.00
625.00
424.00
445.00
529.00
554.00

39.83

36.00

Epson-now available the new Type lll’'s

MX80/3

MX80FT/3

MX82

MX82FT

MX100/3

MX/APP1 Non Graphics Interface + Cable
MX/APP2 Graphics interface + Cable

Integral Data

Prism 132c Colour (full option madel)
Prism 80 (Tripack modef)

445 Paper Tiger (Graphics)

460 Paper Tiger (Graphics)

560 Paper Tiger (Graphics)

Serial Cable for Tiger

Spool Ribbon for T440G

Cartridge Ribbon for 445 460 & 560
Graphics for T460/560

Pascal Graphics for T460/560
Graphics for T445

Pascal Graphics for T445G

Olivetti
TH240 (High Speed Thermal)

349.00
389.00
369.00
409.00
499.00

87.00

91.00

1395.00
895.00
450.00
550.00
895.00

22.50
7.50
9.00

20.00

20.00

20.00

20.00

695.00
535.00

5050 (Parallel/Matrix)

Data Effncnency Ltd

5050 (Serial/Matrix) 620.00
5100 (Parallel/Matrix) 1085.00
5100 (Serial/Matrix) 1175.00
5200 (Serial/Matrix) 1250.00
DMB80/180S (High Res. Serial/Matrix) 2375.00
DY211P (Parallel/Daisy Wheel) 895.00
DY211PS (Serial/Parallel Daisy Wheel) 985.00
DY311S (Serial/Parallel Daisy Wheel) 1250.00
DY811S (Ser./Par./Daisy Wheel inc. SPR) ~ 2050.00
Single Sheet Feed Hopper for DY211/DY311. 540.00
Olivetti Fabric Ribbon (Qty 6) 21.50
Olivetti M/Strike Ribbon (Qty 6) 36.00
Olivetti S/Strike Ribbon (Qty 6) 18.00
Varlous 10 or 12 pitch Olivetti

Daisy Wheel (Qty 1) 14.00
MOUNTAIN COMPUTER
HARDWARE

Data Efficiency is the sole appointed UK distributor of
the Mountain Computer range of high-quality
peripherals for the Apple Computer.

CPS Muttifunction Card 127.00
RAMPIlus + 100.00
ROMPius+ 99.00
ROMWRITER 111.00
COPYROM 38.00
Clock/Calendar Card 149.00
SUPERTALKER 141.00
A/D + D/A Channel Converter 223.00
(1/0 Cable assembly for above) 35.00
Music Systems Complete 257.00
Spare Music System Disk Pack 20.00
Spare Music System Manual 10.00
Expansion Chassis 424.00

DAISY WHEELS ;
Selected typefaces for both Diablo and Qume daisy
wheels are available singly.

1-5 £5.50 (per unit)
6+ £4.75 (per unit)
PAPER

Selection of paper includes;

Qrder

Codes 4
LP10 Boxof 11" x 9" 1pt (2000 sheets) 12.65
LP1  Boxof 11"x 144" 1pt (2000 sheets) 14.55
LP5  Boxof 11" x 1513” 1pt (2000 sheets) 15.01

RIBBONS

Complete range of printer ribbons are available to suit
most makes of printers.

Plus

® Apple Accessories/
Interface Cards

® Supercalc®

® Dataplan®

® Floppy discs/storage

@ Micro Systems furniture

Ask your DE dealer for details of the
latest promotional offers.

Dealer enquiries welcome
Prices correct at time of going to press.

Ringfor detalls of your
nearest stockist(0442) 40571/2

,':I For allyour Micro needs...and more.

Data Efficiency Ltd, Computer Division, Finway Road, Hemel Hempstead, Hertfordshire HP2 7PS Tel: (0442) 40571/2 Telex: 825554 DATEFF G
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FREE
MICRO COMPUTER SOFTWARE

{with complete hardware system price)

0CSC Bookkeeping/Financial Accounting/Incomplete Records/0CSC
Payroll and Wordstar/Mailmerge or Super Calc or Datastar/Supersort
| or tnvoicing and Sales ledger or Stock Control.

ACT SIRIUS | from £2395+ printer cost + VAT

includes 128k system, twin disk drives, 1.2 Megabytes,
screen and free software.

ADLER
ALPHATRONIC

from

£2095

: ¢+ orinter cost + VAT
"’ (prices subject to change)

Includes: Alphatronic P2 with Twin Disk Drives 320,
Screen & Free Software.

NEC
PC8000:

from

£1826

+ printer cost + VAT

Includes: 64k system, twin disk drives 320, Screen
and free software.

SUPERBRAIN

from

£1630

+ printer cost + VAT

{prices subject to change)

‘Includes: 64k system, Twin Disk Drives 320, Screen
and free software.

Other software and peripherals purchased of which prices can
be adjusted in the above.

We were established in 1969 as a consultancy and software
house, our consultants are well qualified and members of
several professional institutes.

We undertake consultancy and contract work at a very
reasonable fee and our systems can be tailored to meet your
requirements at a nominal fee.

Other micro manufacturers, distributors and dealer enquiries
are welcomed.

Also we are looking for distributors abroad and commission
agents in the U.K. Please ring for details Watford 48580.

OVERSEAS COMPUTER SYSTEMS CONSULTANTS
1822 QUEENS ROAD, WATFORD, ENGLAND

CALLERS BY APPOINTMENT PLEASE

20
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TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Comet, Hewards Home Stores, Boots BLACKPOOL Boots
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows
BRENTWOOD Rumbelows BRIGHTON Gamer, Boots BRISTOL
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, 8.E.M. ENFIELD Rumbelows EXETER Peter
Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons
GT. YARMOUTH Rumbelows HANLEY Boots HARLOW -
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HITCHIN Rumbelows HODDESDON
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots
LEIGHTON BUZZARD Computopia LETCHWORTH
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, BE.C.
Beaver Radio, Computerworld LONDON: Balham Argos Bow
Rumbelows Brent Cross Dixons, Boots Camden Town
Rumbelows City Road Sumlock Bondain Clerkenwell

Star Business Machines Curtain Road Eurocalc Ealing Adda
Computers EC1 Argos EC2 Mountaindene Edmonton
Rumbelows Finchley Road Star Business Machines Fulham
Mondial Goodge Street Star Business Machines Hackney
Rumbelows Hammersmith Dixons Hendon Futronic Holborn
Dixons Hounslow Boots Kensington High Street Video Palace
Knightsbridge Video Palace, Harrods, Futronic (at Chiesmans)
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixons Moorgate Star Business Machines New
Bond Street Dixons Oxford Street Selfridges, HMV,, Dixons
Regent Street Star Business Machines Tottenham Court
Road Landau, Eurocalc Victoria Street Futronic (at Army &
Navy) Wandsworth R EW. Wood Green Boots, Rumbelows
Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots,
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY
Dixons NEWCASTLE Boots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studio PETERBOROUGH Boots PLYMOUTH JAD., Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video -+ SHEFFIELD Datron Microcentre,
Dixons, Video -+, Wigfalls SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons, Futronic

(at Keddies} ST. ALBANS Rumbelows STEVENAGE Dixons,
Rumbelows STRATFORD Rumbelows SUDBURY Rumbelows
SWANSEA Dixons TONBRIDGE Rumbelows WALTHAM
CROSS Rumbelows WALTHAMSTOW Rumbelows WARE
Rumbelows WARRINGTON Boots WATFORD Computer Plus,
Computer Centre, WELWYN GARDEN CITY Rumbelows
WETHERBY Bits & Pieces WOLVERHAMPTON Dixons
WOODFORD Rumbelows

Also available at Greens within major branches of Debenhams.
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- TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the right move into computing
with the Home Computer from Texas
Instruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price —you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household
TV set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis,
you’ll find that the TT 99/4 A more than
compares with the competition. Especially
when the starting price 1s £340 or less.
When you want to solve problems there are
over 600 software programs available '
worldwide - including more than 40 on
easy-to-use Solid State Software® Modules.

After all, from the inventors of the

microprocessor, integrated o
circuit and microcomputer, H
it’s only natural to expect

high technology at a realistic
price.

We’ll help you do better.

TEXAS INSTRUMENTS

@ Circle No. 115
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THE ONLY SYSTEM
BETTER THAN A
MICRO NETWORK'S
SUPER 6
IS THE

SUPER 12

Micro Networks Ltd can now exclusively offer you a
super Superbrain that includes either six or twelve
megabytes, 5.25 inch Winchester Disk Drives inter-
changeable with floppies. The new system is supplied
with customised version of CP/M that allows the user
to treat the hard disc as single or multiple logical drives.
Any of fhese drives can be of any size up to the max-
imum capacity of the disc drive involved, i.e. 150 up to
790 K bytes per single drive. They can be intermixed
with each other or with the hard disc logical drive. Obvi-
ously, the incorporation of Winchester drives not only
expands the bulk storage available but it also speeds up
the access five times faster on floppies and ten times
faster on hard disc than on ordinary Superbrain.
There's more very good news too! Superbrain and

CompuStar prices have been reduced by 30% plus the
NEW SUPERBRAIN || features, which include a faster
enhanced disc operating system, a library of new visual
attributes including below-the-line descenders, reverse
video and impressive graphics capabilities.

Standard software in stock includes Wordstar,
Mailmerge and Spellstar, BASIC-80, FORTRAN-80,
COBOL-80, ALGOL-80, PASCAL M, CIS COBOL, plus
many application packages.

If you already have a system — ask us about our ser-
vice and maintenance schemes.

MICRO NETWORKS
60 PALL MALL LONDON 01-839 3701
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MZ80B

®.4 Mhz.Z-80A CPU @ 64K RAM @ 2K ROM @ BASIC
is provided ® High Resolution Graphics ® 9" High Focus
Green Dispiay ® Upper and Lower Case ® 80/40
Characters x 25 line display ® Eleciro Magnetic Cassette
Deck included ® ASC11 Keyboard ® Numeric Keypad ®
Sound Output ® Built-in Clock and Music.

o Editing — Cursor
Control, Up, Down, Left,
Right, Clear and Home.
Insértion and deletion
Keys.

£949

Ideat for small businesses, schools, colleges, hames, etc.
Suitable for the experienced, inexpefienced, hobbyist,

teacher, etc.
GENIE |

B ot

[ SN

NS
s
- "I‘l"”"'lbl'

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.

16K RAM. 12K Microsoft BASIC

Extensive Software Range.

Self-Contained PSU UHF Modulator Cassette. External
Cassette Interface. Simply plugs into TV or Monitor.
Complete and Ready to Go.\Display is 16 lines by 32 or 64
Characters Switchable. 3 Mannuals included, Users Guide,
Beglpners Programming’ and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

The NEW GENIE I} an ideal Business Machine. 13K
Microsoft BASIC in ROM: 71 Keyboard. Numeric Keypad.
Upper & Lower Case. Standard Flashing Cursor. Cassette
Interface 16K RAM Expanded externally to 48K.

GENIE | & 1] EXPANSION UNIT
WITH 32K RAM  £199 +var

PARALLEL PRINTER INTERFACE CARD £35.00 + VAT

THE NEW o A e
SHARP £449 2p
MZ-80A

® 280 CPU
® 48K RAM
® 40
Character
x 25 line
Display
® Built
in 9" High
Focus Green Display <
@ Built in Audio Cassette

Deck : Data Transfer 1200 bits/sec
® ASCII Keyboard, Upper & Lower Case, Graphic
Symbols, Numeric Keypad e Editing, Cursor
Control (Up, Down, Left, Right, Home, Clear,
Deletion Keys) ® Built in Clock & Music

We gijve a full one year's guarantee

> 3

c_u.ﬁ;j';\ on all our products, which

(&Y ";:,] normally only carry 3 months
¥/ guarantee.

IF IT WASN'T FOR THE LOWEST PRICES, THE BIGGEST CHOICE AND THE BEST AFTER SALES SERVICE WE JUST WOULDN'T BE COMP SHOP.

PRACTICAL COMPUTING July 1982

THE SHARP MZ80B SYSTEM

2

TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity.

The FD-50A can be used in double density recording
mode.

The FD-50A is Shugart SA400 interface compatible
Directly compatible with Tandy TRS80 expansion
interface.

Also interfaces with Video Genie, SWTP, TRS80
ATOM.and BBC. Superbrain, Nascom, etc, etc

® Address selection for Daisy chaining up to 4 Disks

® Disks plus power supply housed in an attractive grey

case.

40 TRACK = =~ -
Single Double

Disk Drive £199 VAT Disk Drive £379 SN
77 TRACK

Single Double

Disk Drive £279 +vat Disk Drive £499 Al

2 Drive Cable - £15.00 + VAT
4 Drive Cable - £25.00 + VAT

£173
+ VAT

® 16 foreground colours
® 8 background colours
Real typewriter keyboard with full graphics
Music in three voices and three octaves
Language and sound effects

ALSO AVAILABLE
GAMES CARTRIDGES £17.35 + VAT
16K RAM CARTRIDGE £65.17 + VAT

JOYSTICKS £6.52 + VAT

= |

“Europes Largest Discount
Personal Computer Stores”

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

PRINTER MZB0OP6 £449 + vaT

® Serial Dot Matrix @ Tractor and Friction Feed

® 80 Characters per Second @ Print Capacity 80 col
{Normal) 40 col (Double Size) 136 col (Reduced Size)
® Upper and Lower case o Graphics

FLOPPY DISK
DRIVE MZ80FB

£699 + VAT
inc. DOS, Interface Card & Cable

® Dual Drive Unit 5.25"

® Dual Sided Double Density
® 70 Track, Soft Sectored;

® 16 Sectos per Track

® 280K Bytes per Diskette

40/80/132 Column
Centronics Parallet
Bi-directional

Upper & lower case
True Descenders
9x9 Dot Matrix
Condensed and
Enlarged Characters

j ® Interfaces and
Ribbons available

MXB80F/T2 £419 + vAT MXB80T £329 + VAT
MXB80F/T £379 + VAT

CENTRONICS

DOT MATRIX

\ " PRINTERS
- (:-':’ 737 £369) .
: 739 £469§ V47

Standard Features

® Proportional Spacing

® Right Margin Justification ® 3
way paper handling ® Upper and lower case @ True
Descenders ® Bi-directional Paper Mode ® Underlining
capability ® Condensed/Expanded Print ® Sub-Scripts and
Super Scripts @ Pin and Friction Feed @ 80/132 Column

739 as above with special feature of
Dot Resolution Graphics,

HITACHI
RQFESSIONAL

<% MONITORS
i

—~ £129 £99.95) |
12" — £199 £149 [ var

@ Reliability Solid state circuitry using an IC and sificon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. @ Stable picture Even played
back pictures of VTR can be displayed without jittering.
@ Looping video input Video input can be looped through
with built-in termination switch. @ External sync opers-
tion (available as.option for U and C types) ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

All prices quoted are exclusive of VAT. Delivery is
added at cost. Please make cheques and postal
orders payable to COMP SHOP LTD., or phope your
order quoting BARCLAYCARD, ACCESS, DINERS
CLUB or AMERICAN EXPRESS number.

SARCLAYCARD

m— »n @ ‘ F{!
VISA A4 3

— OeERS Qs Wi Meise

CREDIT FACILITIES AVAILABLE - send S ALE. for
application form.

MAIL ORDER SHOP

14 Station Road, New Bamet,

Hentfordshire, ENS 1QW

(Close to New Barnet BR Station - Moorgate Line)
Telephone: 01-44] 2922 (Sales) 01-449 6596

Telex: 298755 TELCOM G

OPEN (BARNET) - 10am - 7pm - Monday to Saturday

311 Edgware Road, London W2
Telephone: 01-262 0387
OPEN (LONDON) - 10am - 6pm - Monday to Saturday

@ Circle No. 117
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- G.O.R.P makes

tempting

Apple, the most popular micro-computer,
now has a Software accessory which
enables the system to be

programmed by beginners!

)the Software Y
that writes programs

C.O.R.P. Il is the most advanced and comprehensive
collection of program generators which writes Applesoft
programs. It enables a beginner to program quickly,

simply, and error free by himself in everyday language

with no programming knowledge. It’s the first usable,
educational package!

Handbooks and demodisk tutorial are supplied
with every system. C.O.R.P. IT £249.
C.O.R.P. I: Database/Print
Generator only: £149.
Demodisk & Free Basic
Language Tutorial £29.

48K Apple 11, DOS 3.3 & 2 disk drives required.

Details of C.0.R.P. ‘'Turnkey’ systems and
Y o | Training Courses from:

\
AUTHORISED DEALERS “ MlCROSYSTEMS
LIMITED

Doncaster. Tel.-(0302) 25159 SUMMERFIELD HOUSE, VALE, GUERNSEY, CHANNEL ISLANDS.

AMPAL {COMPUTER SERVICES) LTD., Telephone: 0481 47377, Telex: 4191130 {DYN MIC G)

o R o Cpmbiie AT OHE. AP LE s et e o APPLE COMPUTER WE
AMPAL (COMPUTER SERVICES) LTD., 7a Dynatech company
?;L‘Q’.?ﬁ;’f;’,‘dé:,,’?t‘,’:,‘.’;yoagfﬁ’,gf“"' Program generators for other micro-computer

Tel. (0252) 876677 systems available on application.

@ Circle No. 118
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MEANS PERFORMANCE

Nascom have come a long way SOFTWARE: BACK-UP:

since their acquisition by Lucas. We have a team of programmers who We have a nationwide dealer net-
With the knowledge of over are writing software and courseware work giving full sales back-up and
30,000 units already-in the field especially for UK educational busin - after sales service. From our head
you can buy with confidence ess and domestic users. office we have a service

from NASCOM, FREE ADVICE: line to sort out any problems.
PRODUCTS: We have appointed experts to advise SYSTEM EXPANSION:

We have kits, built and tested on the specialist use of micro NASCOM machines are designed
boards, and our fully assembled and computers in to grow with users. Easily and
tested NASCOM 3 U.K. schools, simply NASCOM systems can be
system with a full homes or expanded by adding extra modules
choice of configura- businesses. to the basic system.

tion either cassette or
disc based. Alternative
operating systems
include NAS DOS and ~
CP/M.

LUCAS LOGIC LIMITED
NASCOM MICROCOMPUTERS DIVISION,
Welton Road, Wedgnock Industrial Estate,

Warwick CV34 5PZ, England.

‘1

Hay,
NA € you 5
SCOM DrOg,a,""'e?
n
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Learn more about
NASCOM now.
Complete the
coupon for further
information and a
full list of dealers.

d=“2088
3E%6 §

E ]
L9
2 g
EnT3" BREsgy#

Dealer Enquiries
Weicome

nascom micro ' . -
4 To Lucas Logic Ltd., Nascom Microcomputers Division, Welton Road,
» I Wedgnock Industrial Estate, Warwick CV34 5PZ, England

Please send
I Literature (1 Dealer List 0 Prog. Book Form O

I
|
Name l
Position . |
Establishment . l
Address I

|

|

Plca - _J

@® Circle No. 119
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ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphlcs colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

@® LunarLanding. Control the angleof descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

® Maze. Findyourway outfromthecentre ofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind
® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.
® Maths.
program is an invaluable aid to anyone trying to
improve their grithmetic.

Run your life more efficiently
® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephane Address Pad. Instant access to
many pages of information.
@ Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events. :

——— o ———— i —— — o —— — — — — e (o S oo

ORDER FORM:

Send Cheque or P.O. with order to:—-

Dept. A., Richard: Francis Altwasser, 22 -Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

0O Copies Cambridge Colour Collection Book only £6.95 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Name:._
Address:

Adjustable to various levels, this:

@ Circle No. 120

computer systems

85/87 STATION ROAD, WEST CROYDON,

TO PLACE YOUR ORDER, OR TO MAKE

5MB WINCHESTER

FOR APPLE I

LOWEST COST/MBYTE FROM ANY SUPPLIER

SINGLE APPLE CONTROLLER
PASCAL COMPATIBLE “DROP IN” BIOS

LICENSABLE “PROTECTED SOFTWARE’ OPERATING SYSTEM
{only available to bona:fide software suppliers)

DEDICATED APPLE 1l
FAST DELIVERY

- 3lliopria computar
£1450

R.RP

FURTHER ENQUIRIES, CONTACT:-

symbiotic

SURREY CRO 2RD

01-680 8606

@ Circle No. 121
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Fast delivery of the NEC Spin-
writer, along with other top quality
printers, is what Northamber the
printer people are all about.

Our continuing reputation for
efficiency depends upon fulfilling the
commitment:

If you need a printer tomomrow —
call us today.

The remarkable NEC Spinwriter
is extremely reliable and respecled

by cxll sections of the industry. It's
revolutionary 55cps, 128 character
print thimble has set standards other
manufacturers aim to achieve.

If you need a NEC Spinwriter
tomomrow — call Northamber today!
NORTHAMBER
THE PRINTER PEOPLE LIMITED
3, 4 & 5, Dawes Court, Esher, Surrey
KTI0 QQA (0372) - 66397/62071
Telex: 24123 NAMBER G

"DISTRIBUTORS * IMPORTERS * WHOLESALERS

Circle No. 122




Software

or CP/ M

MICROPRO £
WORDSTAR MICROPRO’s comprehensive word processing system. 250.00
MAILMERGE Added power to WORDSTAR for mailing lists, standard letters etc 60.00
SPELLSTAR Dictiondry on a disk for WORDSTAR spelling checking. 120.00
DATASTAR MICROPRO'’s data entry, validation and retrieval system. 170.00
INFOSTAR Report Generator for DATASTAR. N.Y.A.
SUPERSORT 1 Sorting, extracting and merging at high speed from MicroPro.

Includes Relocatable version for inclusion in your own software 120.00
CALCSTAR MICROPRO’s spread sheet and financial modelling system. Combine

with WORDSTAR to get impressive end results. 150.00
WORDMASTER Video text editor for programmers and simple Word Processing. 60.00
MICROSOFT £
BASIC-80 MICROSOFT’s popular and powerful BASIC Interpreter (MBASIC). 150.00
BASIC Compiler Compile your BASIC-80 programs for speed and protection. 190.00
FORTRAN-80 Fortran compiler to ANSI X3.9 1966 except COMPLEX data. 210.00
COBOL-80 The COBOL compiler for microcomputers. 310.00

(BASIC, FORTRAN and COBOL compilers include MACRO-80, LINK loader,
LIBrary manager and CREF utilities).

MISC £
CBASIC-2 COMPILER SYSTEMS widely used compiler/interpreter for BASIC. 65.00
CB-80 CBASIC compatible compiler. 280.0Q
PASCAL/M SORCIM’s PASCAL. 120.00
SUPERCALC SORCIM'’s spread sheet and modelling system. 170.00
MILESTONE Project Management and Scheduling from Organic Software. 160.00
dBASE 11 Relational Database Management from Ashton Tate. 380.00
- MICROSTAT Statistical program library from ECOSOFT for (and needs) BASIC-80 150.00
g\NEVﬁPRO PASCAL PROSPERO’s Z80 Pascal true Compiler 190.00

THIS ISSUE’'S SPECIAL OFFER

WHEN YOU BUY ANY
REE MAILMERGE 7,6 vicroprO PRODUCTS

Offer ends 31st July 1982

BARCLAYCARD
Please send large s.a.e. for full details. TRADE ENQUIRIES WELCOME

. VISA
Ordering Instructions: Cash with order. Specify disk format. Add £3.00 per item P&P. Add )15% VAT

(UKILTD

PO BOX 11 CRANBROOK KENT TN17 2DF Tel. (058 080) 310

@ Circle No. 123
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Photo Acousucs, New port Pagnell, 0908 610625.

CAMBRIDGESHIRE Cambridge Micro Computers,

Cambridge, 0223 314666. CHESHIRE Hewart

Electronics, Macclesfield, 0625 22030. Mid Shires

Computer Centre, Crew, 0270 211086. CUMBRIA

Kendal Computer Centre, Kendal, 0539 22559. DORSET

Blandford Computers, Blandford Forum 0258 53737.

Parkstone Electrics, Poole, 0202 746555. ESSEX Emprise,

Colchester, 0206 865926 GLOUCESTERSEIRE

HAMPSHIRE Fareham Computer Centre, Fareham,

Hampshire, Fareham, 239191 HERTFORDSHIRE Photo

Acoustics, Watford, 0923 40698. Q Tek Systems, Stevenage,

0438 65385. Chrisalid Systems and Software, Berkhamsted,

044 27 74569. KENT Swanley Electronics, Swanley, 0322 64851.

LANCASHIRE Harden Microsystems, Blackpool, 0253 27590. Sound

Service, Burnley, 0282 38481. Computercat, Leigh, 0942 605730. BEC

Computerworld (Liverpool)051-708 7100. LEICESTERSHIRE Kram

Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2,

01588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premier

Publications, Anerley SE20, 01 6597131. NORTH EAST Briers Computer

Services, Middlesborough, 0642 242017. General Northern Microcomputers,

Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0632 821924.
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 298281.

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer

Services, Amold, 0602 267079. Eléctronic Servicing Co., Lenton,

0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0603 29652.

Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems,

Whitney, 0993 73145. Pebbleglow Lid. (Thame) 084421 5368. SCOTLAND

Esco Computing, Glasgow 041 427 5497. Edinburgh: 031 557 3937.

Computer and Chips, St. Andrews, 0334 72569. Scotbyte Computers,

Edinburgh, 031 343 1055. Victor Morris and Co., Glasgow, 041 221 8958.

SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST

Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton,

082 285 3434. Bits and Bytes, Bamnstaple, 0271 72789. SUFFOLK Elgelec Ltd.,

Ipswich, 0473 711164. SURREY Catronics, Wallington, Surrey, 01 669 6700/ 1.

Croydon Computer Centre, Thormton Heath, 01 689 1280. WALES Tryfan

Computers, Bangor, 0248 52042. WEST MIDLANDS Allen TV Services,

Stoke on Trent, 0782 616929. WILTSHIRE Everyman Computers, Westbury,

0373 8231764. B&D Computing (Swindon), 0793 762449. YORKSHIRE

Media 5 Ltd; Sowerby Bridge 0422 33580. Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774,

Comprite, Bradford, 0274 668890. Superior Systems Lid., Sheffield,

0742 755005. Photo Electrics, Sheffield, 0742 53865. Ebor Computer

Services (York) 0904 791595. NORTHERN IRELAND Business

Electronic Equipment, Belfast, 0232 46161. Brittain Laboratories,

Belfast 0232 28374.

Wherever

are
'sa

Genie I & IT Approved Dealers 4/ . ®

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERKSHIRE P.C P,
Reading, 0743 589249 Castle Computers (Windsor),
07535 58115. BIRMINGHAM Ward Electronics,
Birmingham, 021 554 0708. Consultant Electronics,

Birmingham, 021 382 7247. A. E. Chapmanand Co.,

Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE y

e P
s
.‘o %
. s X
. Ko
Sole Importers:

Chesterfield Road, Matlock, Derbyshire DE4 SLE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.

PRACTICAL COMPUTING July 1982

29



Can’t afford that trip around the world
this year? Not going to get to visit the
Mayan ruins in Mexico? NASA
rejected your application to take

the Lunar Cruise Tour? Well, relax.
Now you can have these and dozens
more adventures in the comfort of
your own home, compliments of your
friendly TRS-80
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The Adventure System is a new concept in adventuring. We supply the
tools, you supply the imagination. Dan’t confuse The Adventure Sys-
tem with lesser quality products: The Adventure System allows you to
create data base containing your adventure instructions. This data
base is then used by the machine language adventure driver to propet
you into the worlds of your imagination!

Business folk have their “’last one!” Now games people can have theirs,
too! The Adventure System may very well be the last adventure you ever
buy! Just think! You can now write your own adventure that takes place
in your own home! Or adventures that feature your friends as charac-
ters! Write short, simple adventures that your young ones can enjoy, or
long, tough ones that you can market! The possibilities are endlessi!

What's included in The Adventure System package? A BUNCH:

a

a

]

ADVEDIT, the main adventure editor. This is the program that
allows you to design and modify yours (or others) data bases.

ADV/ CMD. This is the machine language driver program that reeds
and executes your adventure data base(s).

Three adventures. Two of them, Miner’'s Adventure and Burgler’'s
Adventure, are complete adventures which will provide hours of
fun and entertainment. The third, Mugger's Adventure, is a “baby”’
adventure which is described step by step in the manual. Can you
get to your car without getting mugged?

A complete user’s manual, over 50 pages of detailed, easy to follow
instructions, in a handsome, sturdy notebook.

FOR THE TRS 80 MODEL 1 & 3 ONLY

PROMOTION PRICE OF £29.95p
(WE WILL BE £35.75p)

THE BEST CHANCE YOU HAVE OF
WRITING YOUR OWN
ADVENTURES. ? ? ?

SEND 75p FOR FULL CATALOGUE
{Refundable against purchase)
DEALER ENQUIRIES WELCOME

ANGLO AMERICAN SOFTWARE
138a Stratford Road, Sparkhill
Birmingham B11 1AG 021-771 2995/ 2736

ALL PRICES INCLUDE VAT & POSTAGE

Access

24 Hour answering service
‘on 021-771 2996 for Access orders.

made payable to

)} enclose a cheque/ PO for £... ............
ANGLO AMERICAN or debit my

ACCeSS CBrd MUMDBDEN ...... ... ettt assas aiassaassaressaaasaanan

ADDRESS..
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CIRCUIT DESIGN
PROGRAMS FOR
THE APPLE It
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VIC 20 Programmer’s

Reference Guide

A. Finkel, N. Harris, P. Higginbottom and M. Tomczyk

This practical source of information on VIC 20 software and hardware
includes a BASIC Vocabulary Guide which explains the complete VIC
BASIC language instruction set; a Programming Tips Guide; aMachine
Language Programming Guide; and a section on Input/Output
Operations which explains how to connect your VIC to special
peripherals such as RS232 devices, lightpens, etc.

£11.85 290 pages 672-21948-4

Published by Commodore Business Machines and Howard W. Sams

Circuit Design Programs for the
Apple Il

Howard M. Berlin

A variety of useful BASIC language programs are presented in this
book that will simplify the design and analysis of common circuit
problems related to plotting and the statistical verification of experi-
mental data. The programs, written in Applesoft BASIC, cover the
design of filters, analysis of 2-port networks, the inverse Laplace
transform, real and imaginary roots of polynomials, Pi-Tee (Delta-
Wye) transformations, and solution of mesh and node equations.
£11.15 132 pages 672-21863-1

Advanced 6502 Interfacing
John M. Holland

For robotics and computer control enthusiasts, this book provides a
collection of design techniques and circuits that can be used or
adapted to virtually any situation where computer control is needed.
Discussed in full are I/O port design, serial communications, timing
and timers, A/D and D/A conversion, data acquisition, and

closed- loop control.

£9.05 190 pages 672-21836-4

new Sams books

Microcomputer Design and

Troubleshooting
Eugene M. Zumchak

This advanced experimenter's book covers hardware and software
design, interfacing, testing and troubleshooting.
£1255 350pages 672-21819-4

Microcomputer Data-Base
Management

E. G. Brooner

File handling, sorting, searching, linkingandhashing are explainedin
this practical guide to tapping the full potential of your micro-
computer.

£9.05 158 pages 672-21875-5

Understanding and Buying
a Small-Business Computer

Susan Blumenthal
£6.25

158 pages 672-218390-9

Prices and publication dates are correct at the time of going to press but may
be subject to change.

International

Prentice/HaIl

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG,
England. Exclusive distributors of Howard W. Sams books in the UK
and Europe.

Available from leading bookshops and these Sams Books stockists:

PRACTICAL COMPUTING July 1982

Aughton Microsystems Comprite Ltd Micro-C Micro-C Micro-C Mid- Shires Computer

8 Princes Street Thorite House 5-11 Martineau Way 127 Charles Street 31-35 Blagdon Road Centre

Southport, Merseyside Laisterdyke Union Street, Birmingham  Leicester New Malden, Surrey 68 Nantwich Road
Bradfard Crewe, Cheshire

Business and Electronic Machines

7 Castle Street . Silicon Centre

Edinburgh DSy M'cg’ = : ) e Pictaural Electronics Ltd
Duckworth Square Micro-C Micro-C el 21 Comely Bank Road

Byteshop Computeriand Ltd Derby Unit 2, Channons Hill Units 91-93, 2 Wheeler Gate Edinburgh 4

P.0.Box 2 . Industrial Estate Arndale Centre Nottingham

St Neots Datron Micro Centre Fishponds, Bristol Luton, Bedfordshire Tomorrow's World

Huntingdon 2 Abbeydale Road gra:on grcade

i i Sheffield 7 rafton Street

Cambridgeshire effield Micro-C Dublin 2

Cambridge Computer Stors Memo Shop Micro-C Micro-C 10-11 Bargate ff:‘?‘ 68

1 Emmanuel Street 32 York Road 57-59 Albion Street 19 Brown Street Southampton ILAC Centre

Cambridge Leeds LS9 8TD Leeds Manchester Hampshire Henry Street, Dublin 1

@ Circle No. 125

31



WHETHER YOU'RE A DEALER OR OEM -

Zenith can offer a product capability that includes:

® Microcomputers, CP/M based with storage to 10 Megabytes

o Systems that start from £1795*

¢ Word processing, including letter quality printer from £2985*
(or lease from only £14 per week)

® A comprehensive range of Printers, VDU's, systems and
applications software

® 12"green screen Monitor—in Apple colours. (Dealer/OEM's only)

Equally important Zenith is a company that:

e |s supported by the multi million dollar Zenith Radio Corporation
of America

e |s committed to holding comprehensive UK stock

e Offers Country-wide service support

e Offers Dealer supportincluding National Advertising Campaign

e Offers Realistic Discount Structures

*Prices correct at time of going to press.

NEW DEALER ENQUIRIES WELCOME Fere|

Olcould be interestedin a Dealership I 1would like to receive details of your OEMterms |

L |
data |
systems |

The quality goes in before the name goes on. |

- Or call Dave Taylor or Jim Detheridge at -
| Zenith Data Systems Bristol Road, Gloucester. GL2 6EE. Telephone 0452 29451 |

@ Circle No. 126
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Better buy Cumana
strictly dependable top
Quality Products like TEAC...

like no one else for price!
.'QP

Cumana Ltd. offer
you a dependable flow of
exceptionally high quality DISK DRIVES

from TEAC of Tokyo featuring high reliability and
compatibility. Cumana have an enviable reputation and aim
to continue giving you the best service in the business. These mains
powered Disk Drive units are designed to interface to a wide range of computers
such as TRS 80 models | andlll. Genie | and ll, SWTP, Heathkit, Superbrain, Nascom and the BBC Micro, Model B.

Floppy Disk Drives 40 and 80 Track Cased Units

Single Disk Units Dual Disk Units Disk Drive Cables

1x40 Track single sided Drive £199 | 2x40 Track single sided Drives ~ £369 | 2 Drive Cable £15.00
1x80 Track single sided Drive £265 | 2x80 Track single sided Drives £495 | 4 Drive Cable £25.00
1x80 Track double sided Drive £429 | 2x80 Track double sided Drives £799 Please add VAT to all prices. Delivery at

cost will be advised at time of order.

CUMANA LTD 35 Walnut Tree Close, Guildford, Surrey GU1 4UN. Telephone: (0483) 503121. Telex: 858306.

Call your nearest dealer for a demonstration: Write or ‘phone for Data Sheets — Dealer and O.E.M. enquiries welcome.

RADIO SHACK LTD., P J EQUIPMENT LTD., COMPUTER SHACK 1.C. ELECTRONICS, HEWART GNOMICLTD,,
London NW6. Tet: 01-624-7174 Guildford. Tel: 0483-504801 Cheltenham. Tel: 0242-584343 Biddenden. Kent. MICRO-ELECTRONICS, Blackhall, Hartlepool.
COMPSHOP LTD., R.D.S.ELECTRICALLTD.  TANDYGLOUCESTER. Tel: 0580-291816 Macclesfield. Tel: 0625-22030 Tel: 0783-863871
#elwoBamel. Herts. Portsmouth. Tel: 0705-812478 Gloucester. Tel: 0452-31323 nFA'lCRO cmf SHOP, gARASDAWN LTD, ER'ERS EC$0MPUTEF!
el: 01-441-2922 eetwood. Lancs. reat Sankey, Warrington. ERVH

3 TANDYHASTINGSLTD.,  COMSERVE, ¢ g ° y :
COMPSHOPLTD,, Hastings. Tel: 0424-431849  Bedford. Tel; 0234-216749 ¢ 03917-79511 e Sgedeccy S eEng el
London W2 Tel: 01-262-0387  \yCROWARE COMPUTING HARDEN MICRO-SYSTEMS, PHOTO-ELECTRICS,

EMPRISELTD., Blackpool. Tel: 0253-27590  Sheffield. Tel: 0742 53865 3 LINE COMPUTING
O HO LT SERVICES, Colchester. Tel: 0206-865926 Hull, Tel: 0482-445496
Dublin 2. Tel: 604165 Bristol. Tel: 0272-279560 gc AMBASSADOR BUSINESS  ARC ELECTRONICS, el bt
LONDONCOMPUTER  BLANDFORDCOMPUTERS, \ICRO-GOMPUTERS,  Shipiey, W, Yorke. WED B8t Tol 0924.253145  Gatoshend, Toi 063674611 "
London W1. Tel: 01-388-5721  Tel: 0258-53737 L Vel @ e VICTOR MORRIS LTD., EWL COMPUTERS LTD.,
N.IC. TAPE SHOP : o Q-TEK SYSTEMS LTD,, Glasgow. G2 8LY. Glasgow. Tel: 041-332-7642
London N15, Tel: 01-808-0377 Brighton. Tel: 0273-609099  grappy Dot COMPUTER  Stevenage, Horts. Tel: 041-221 8958 EVERYMAN COMPUTING,
CRONDON COMRENER R T LT oag.orgy  Comoridge.Tel0223-65334  coMpUTER & CHIPS Lastertyks, Bratiora Tor 037 804644
ol ippenharn. Tel: 0249-2131 J y : ke L -

Thomton Heath, Surrey St. Andrews, Fife, Scotland. Tel: 0274-663471

Tel: 01-689-1280 Tel: 0334-72569

® Circle No. 127
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The new XEROX 820
micro-computer system

Budgeting-Planning-Forecasting~-\Wordprocessing etc.

A brilliant new development specifically designed for the decision making businessman.
And his pocket. Made by Xerox the 820 is one of
) the most inexpensive and versatile computers
on the market. And you can keep adding to the
system from a wide range of software options.
Also you can have the full backing of the
Rank Xerox on-site, full service and maintenance
agreement, SO you can buy in total confidence.
So if you're a businessman looking for
a superb micro-computer system,
come along and see the
the new Xerox 820.

XEROX 820

+ HARD DISK + NETWORKING + PRESTEL ADAPTORS \

)

ohnson

microcomputers

Johnson House, 75/79 Park Street, Camberley, Surrey. Telephone 0276 20446
Robophone Answering 24 hrs. Prestel Page No. 200632 Mailbox No. 027620446
48 Gloucester Road, Bristol. Telephone 0272 422061
\ 148 Cowley Road, Oxford. Telephone 0865 721461 /

RANK XEROX

2000000002:9,.2, 9,84

AUTHORISED DEALER

and Rank Xerox are Registered Trade Marks of Rank Xeroa | imited

™ Xerox

® Circle No. 128
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The model of good business.

lcovipuTER

Tuscan - the all-British microcomputer

With a proven record of steady development behind
it,the Tuscan S100 now goes a step forward, solving
the problem of effective backup storage.

The Tuscan S100, Britain's first S100 computer on
asingle board, is now available with designed-in mini-
Winchester drive for better performance, shorter
access time and higher transfer rate. All this from
Britain's own home-grown micro manufacturer.

Systems with printer, screen and CP/M start at
£2125 with twin floppies,and at £3625 with one
floppy and one 5-meg. mini-Winchester.

SOFTWARE. Business accounts packages start at

£800 when purchased with the Tuscan system. Word

processing packages start at £315; Database packages
start at £100. '

HARDWARE. Flexibility is the key feature of all
Tuscan systems. A choice of storage capacity, video
format and graphics is available. The Tuscan S100
can read and write in sixteen different disk formats,
with a choice of 54 "or 8"drives.

SUPPORT. The Tuscan S100, designed and built
in Britain, is backed by Transam’s substantial expen-
énce in electronics plus a dedicated hardware and
software team. National third party maintenance is
available at ten per cent of hardware costs.

BUSINESS SYSTEM DEALERS. Business
Equipment Centre, 10 Edge Lane, Liverpool.

Tel: 263 5783. Contact: Rod Crofts.

Purley Computers, 21 Bartholomew Street, Newbury,
Berkshire. Tel: 41784. Contact: Ron Smith.

PRACTICAL COMPUTING July 1982

FURTHER INFORMATION. Two new cata-
logues covering “systems and peripherals” and
“CP/M Software” are available, giving details of our
systems and services. Call or write for yours.

TRANSAM COMPONENTS LIMITED

59/61 THEOBALD’S ROAD, LONDON WC1

Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422)
@ Circle No. 129
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SYSTEM 4000

EPROM EMULATOR/PROGRAMMERS

P4000 PRODUCTION EPROM
PROGRAMMER

This unit provides ‘simple, reliable’
programming of up to 8 EPROMSs. It
has been designed for ease of
operator use — a single ‘program’
key starts the blank check — pro-
gram — verify sequence. Indepen-
dent blank check and verify controls
are provided along with mode, pass/
fail indicators for each copy socket
and a sounder to signal a correct key
command and the end of a program-
ming run. Any of the 2704/2708/
2716 (3 raily and 2508 / 2758 / 2516
/ 2716 / 2532 / 2732 EPROMs may
be selected without hardware or per-
sonality card changes.

2 year warranty. Price £545 + VAT:
+ £12.00 DELIVERY

VM10 VIDEO MONITOR

This compact, lightweight Video
Monitor gives a clean crisp picture
on its 10” screen. Suitable for use
with the EP4000, SOFTY and other
systems. 12 month warranty. Price
£88 + VAT, carriage paid.

MODEL 14 EPROM
ERASERS

MODEL UV140 EPROM
ERASER

Similar to model UV141 but with out
timer. Low price at £61.50 + VAT,
postage paid.

EP4000 EPROM EMULATOR/
PROGRAMMER

The microprocessor based EP4000
has been designed as a flexible, low
cost, high quality unit for emulating
and programming all the popular
NMOS EPROMs without the need
for personality cards, modules or
hardware changes. lIts software
intensive design permits selection of
the 2704 / 2708 / 2716 triple rail
EPROMs and the 2508 / 2758 /
2516 / 2716 / 2532 / 2732 single rail
EPROMSs for both the programming
and emulating modes.

The video output (T.V. or monitor) for
memory map display in addition to
the built-in Hex LED display, for
stand alone use, is unique in this
type of system. This, with the double
function 28 key keypad, powerful
editing features, powered down pro-
gramming socket, buffered tri-state
simulator cable and 4k x 8 data RAM
gives you the most comprehensive,
flexible and compact systems avail-
able today.

2 year warranty. Price £545 + VAT:
+ £12 DELIVERY

MODEL UV141 EPROM Q;:&

ERASER o
14 EPROM capacity %
Fast erase time T

Built-in 5-50 minute timer

Safety interlocked to prevent eye
and skin damage

Convenient slide-tray loading of
devices

Available Ex-Stock at £78 + VAT
Postage Paid

GP INDUSTRIAL ELECTRONICS LTD,

UNIT E, HUXLEY CLOSE, NEWNHAM INDUSTRIAL ESTATE,

PLYMOUTH, DEVON PL7 4JN

TELEPHONE: PLYMOUTH (0752) 332961 (Sales) / 332962 (Technical Service).

SOFTY %,
SYSTEMS

SOFTY 2

LOW COST 2716
EMULATOR/PROGRAMMER

@ Direct output to T.V. @ High speed
cassette interface ® On card
EPROM Programmer @ Multifunc-
tion *yuch keypad @ 2K Monitor in
2716 @ 2K RAM @ 128 byte
scratchpad RAM @ 2K EPROM
Emulation @ Can program 2732/
2532 in two halves @ Editing
facilities including — Data entry/
deletion, Block shift, Block store,
Match byte, Displacement calcula-
tion @ Supplied with ZIF socket,
Simulator cable, comprehensive
manual, Antistatic lined EPROM tray
and PSU. SOFTY 2 £169 + VAT
(includes pé&p)

SOFTY 1

LOW COST 2704/2708
EMULATOR/PROGRAMMER

@® Direct output to T.V. @ High speed
cassette interface — On card
EPROM Programmer @ Multifunc-
tion keypad @ 1K Monitor in 2708
® 1K RAM @ 128 byte scratchpad
RAM @ 1K EPROM Emulation
@ Comprehensive editing facilities
@ Supplied with ZIF socket, Simula-
tor cable and comprehensive
manual.
SOFTY 1
£120 + VAT
SOFTY 1 Power Supply £20 + VAT

SOFTY 1
CONVERSION CARD

Enables SOFTY to program the
single rail EPROMSs, 2508 / 2758 /
2516 / 2532. Selection of device
type and 1K block are by pcb slide
switches. ZIF Programming socket.
Supplied built and tested. £40 +
VAT.

EX-STOCK EPROMS

(Built and tested)

1-24 25-99 100 up
2732  6:50 5:75 4:95
2716 2:80 2:60 2:40
2708 2:80 2:60 2:40

ADD VAT AT 15% - POSTAGE PAID

WRITE OR TELEPHONE FOR DETAILS
ON ANY OF OUR PRODUCTS

*36
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APPLE PRICES
TURN OTHERS
GREEN.

C/WP Computer prices are so low, APPLE-CP/M OFFER
we reckon they’re the most competitive - -
you will find for a standard factory- EX-VAT PRICES
fresh Apple with a full 12-month C/WPPRICES  TYPICALPRICE &
warranty. Apple 48K Europlus 579 812
And we’re not just clever at keep- < Siemens disc drives
ing prices down: C/WP are experts in with controller 500 650
CP/M and its software. If you already | Microsoft CP/M system
have a 48K Apple II with two disc with Z80A processor 180 200
drives it could cost you only £125 to 16 K RAM card 70 106
ma.ke ].t a CP/M APPLE. Green-screen
. itor 24MH 110
If you are starting from scratch, S B S ' 199
you can buy a complete CP/M APPLE | 80 column card 170 <00
for under £2,000. Epson MX 80T printer 290 360
Write or 'phone for our full CP /M Printer interface 80 92
hardware and software list. 10 Floppy discs R0 31
If you're hungry for an Apple at 1999 2680
the se pPiCe S, Contaot C /WP Computers Items available separahgly al same price.
e ol g SOFTWARE FORCP/M
| C/WP PRICE & EX. VAT
Wordstar 3.0 200
Wordstar training pack 40
Calcstar 140
dBase I 375
M Fortran 110
C/WP Computers CIS COBOL + Forms-R 475
108 Rochester Row, London SW1P 1JP M Basic Compiler _R10
Telephone: 01-828 3127

PRACTICAL COMPUTING July 1982
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GOST
GONSCIOUS!

Heralding the beginning of a
new age of low cost Word
Processing Computer
Systems

SMITH CORONA TP-1

o Dedicated Computer
Printer

*Microprocessor
Controller

e Serial, Parallel
or IEEE
Interface

e owest cost
purpose-built
Daisywheel

£485

+ VAT

BYTEWRITER

o Keyboard Printer
o Lift off facility
e Built-in self test
*Rigid

carrying

case

DISCOM TRADING COMPANY
Dresden House, 51 High Street
Evesham, Worcs. WR11 4DA
Telephone (0386) 3591

Further Information Please

Name
Address

Telephone

'® Circle No. 132

EPSON MX-80T/2 (Graphics)

Tractor Printer
with high resolution graphics.
Features:- * 9 x 9 matrix with true desenders
* 80 CPS bidirectional logic seeking
* 80 Columns with condensed, emphasised
and enlarged characters (40,66,80 & 132
chrs/line)

EPSON MX-80FT/2 (Graphics)

Friction and Tractor printer
* All features ot MX-80T
* Three way paper handling

List price £399

PRINTER INTERFACE CARDS AVAILABLE NOW

|EEE 488 interface with cable £55.00
Apple Il with cable (graphics) £69.00
TRS 80 Bus interface with cable £49.00
RS232 with 2K FIFO (High res) £85.00

ANADEX DP9501

with 2K buffer

*10.12.5,15 & 16.7 characters per inch

“7 x 9 or 11 x 9 matrix printing bi-dir.
*132.158,165,176,198 or 200 Columns

* 50 to 200 lines/Min - 120 to 200 Chrs per sec.
* High density graphics

£99.00

List price £140

Apple/Anadex graphics card

All prices exclude. VAT at 15% and carriage at £5 per unit.
Send all cheques and postal orders made payable to:

@@mw@

6 Victoria Buildings, Fishergate, Preston PR1 2NJ.
Telephone: 0772 57684

® Circle No. 133
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borne

Osborne — the business computer THE ADDA-OSBORNE SUPER

that’s a, personal, portable DEAL INCLUDES: 12 months
productivity package! You can parts and labour warranty -
confidently tackle tougher jobs, Free delivery London and

with a vast increase in personal Home Counties - Full set
effectiveness wherever you are manuals - Comprehensive
— plane, train, car, office or home. software including: Wordstar/

And at Adda you get advice and Mailmerge word processing
service from - Supercalc financial
professionals who For onl package - CBasic -

know what MBasic - CP/M
business users operating system -
need. 10 diskettes.

for a complete system excuding var

For further information or to place an order telephone 01-997 6686

Dot matrix and Daisy Wheel printers available from £399 excl. VAT.

Adda Computers Ltd.
Mercury House
Hanger Green

Baling London W5 3BA
Tel: 01-997 6666

Only 20 minutes by car or tube from the West End.
@ Circle No. 134
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THE PROFESSIONALS CHOIC

—~

I\
Word Processing - Wordstar £250, Mailmerge £75.
Full on-screen facilities enabling the printing of

Act Sirius 1 standard letters and preparation of mail shots.
16 Bit Stand Alone micro with Accounting - From £300 per module.
superb features.

Integrated accounting systems with Invoicing,

128K,1.2MB Floppies, Sales, Purchase and Nominal Ledgers.

CPM86 as standard — £2395.

Financial Modelling - Micromodeller £645.
Budgets, forecasts and accounting data become
easy to prepare. Allows “what if " projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets
andtables of data.

Altos

Upto 4 terminals and 40MB
of Winchester Disc.

One of the biggest selling
small business systems
starting at £2350. Sales Office Management - Sales Desk £300.

16 Bit system with 8 terminals available soon. For the busy sales office to manage
sales leads and marketing lists.

Accounts -IRIS £750.
Incomplete records and time recording systems.

Record Keeping - DMS £400.
Personneél, stock or any other records
with quick retrieval, sorting and reporting.

OKI 1F800 e
Quality graphics micro with L —
full colour screen and integral ™12
printer. 64K and Basic
are standard — £4750.
Wide range of
peripherals available.

Payroll - Graffcom £500.
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensions.

Graphics - Price depends on application.
Full on-screen graphics both colour and
black and white.

Engineering - SPERT £450.

Suite of programmes for PERT analysis and
ivi jineerin lications.

LSIM3 civil engineering applications.

High specification

Stand Alone micro. CPM, 64K

and up to 10MB of Winchester

in one package. Very easy to /

use. Detachable keyboard.

User programmable (4

function keys. From £2250.

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to
another computer.

Languages - From £175.
Most major computer languages are available: Basic,
Cobol, Fortran, Pascal and Assembler.

Superbrain

Still aleader in 8 bit price
performance. KGB having
sold over 400 Superbrains
has unbeatable experience
onthem. From £1875.

Solicitors - Solace £1600.

Solicitors accounting, client accounting and
time recording.

Multi-terminals - MP/M and Oasis from £350.
Multi-user systems available.

AL L LI LLELLLXD

! | ¥ £1495 01V
MICROS LIMITED oW FROMONEEES20 0 kos NOW!

14 Windsor Road, Slough SL1 2€J Tel:Slough (0753) 38581/38319 Telex: 847777

@ Circle No. 135
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Fussing over 16 bits

IT IS A SIGN of the confusion in our market that people who
might well know better are falling over themselves in excite-
ment with the new 16-bit machines — the Sirius, the IBM
Personal Computer and Displaywriter and the Fortune. As
David Powys-Lybbe’s letter last morith points out, at the
moment a 16-bit machine is actually not as good as an
eight-bit one because it has to run borrowed code. Like
borrowed clothes, reach-me-down software is not necessarily
the best. In fact the Z-80 code in which most CP/M software
is written translates rather badly into 8086 code for the
simple reason that the 16-bit processor lacks many of the
powerful instructions that made the Z-80 popular in the first
place.

And, as Powys-Lybbe points out, code translated direct from
the eight-bit version will still be limited to 64K in the bigger
machine. In fact, space available to the user may well be less
on the 16-bit machine because the instructions of the 8086
are less compact and so take up more RAM.

It might be a good idea to think calmly about the advantages of
16-bit processors. The obvious advantage, that they deal
with 16-bit chunks rather than eight bits, tends to evaporate
on inspection. First, the Z-80 and other eight-bit machines
do have 16-bit registers and can do some 16-bit arithmetic.
But if fast arithmetic is your problem, you need one of the
exotic, and fairly expensive, 16-bit arithmetic chips that do
add, subtract, multiply and divide in hardware at something
better than the speed of a big mainframe.

In real life more micros most of the tirne are doing nothing
more exciting than comparing one string of text characters
with another, one character at a time. You have told your
Basic to Print and it runs down the table of commands asking
itself whether you want to Get, Input, List, or whatever. In
this sort of function the 16-bit processor works no faster than
an eight-bit one because ASCII characters stay eight bits
long whatever machine you use to maul them about. If you
are stuck with 16 bits you spend half the time comparing
eight bits of nothing with itself to produce a not very useful
answer.

As micros become used to storing more and more data on hard
disc, .so micro operations inevitably become limited by the
speed of the disc drives rather than the speed of the
processor. From this point of view it does not matter whether
your processor is eight-bit or 64. If the discs do not change,
neither will the speed of your operations.

A realistic estimate of the increase in speed in 16-bit processor
over eight bits would be between one and two — ranging
between no change and double, with a bias towards the
bottom end, depending on the fréquency of disc operations.
The one real advantage of the 16-bit machines is that they
will address more than 64K of memory. Just how much
depends on the machine, but for most of them it is more than
anyone can afford to fiil, for the moment at least.

However, addressing more memory is of little avail unless the
software is rewritten to take advantage of the room. A Basic
for a 16-bit machine has to be structured differently from an
eight-bit Basic if it is to use the hardware properly. This calls
for extra time and expense for the software houses doing
rewrites, and — perhaps more worryingly for them — means
that two quite different programs have to be maintained.

This is not to say that 16-bit software will not come, and that
when it does it will not be better than the equivalent eight-bit
packages. Already one sees a return to the “keyhole coding”
of the early mainframes in an attempt to cram more program
into 64K than God ever meant to be there. It will be a great
relief for the more ambitious software houses to be able to
take its corsets off and spread out into the freedom of a
couple of hundred K of RAM. We ought to be seeing, for
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instance, a single package that provides the functions of
database management, word processing and spreadsheet
calculation all in one package, so it all works in the same way
on the same data without even having to page program
segments in and out.

Another compelling reason for more RAM is the demands
of high-quality graphics. Very few people in the world are
entirely happy with the alphabet as a means of expression.
They would be much more at home with pictures, and a
number of up-market software packages use pictures to help
the user communicate with the machine. For instance, in the
Smalltalk system being developed by Xerox in America.
you point to a picture of an in-tray on your screen to see
incoming documents, or to a drawing of a wastepaper basket
to erase them from the file.

However, just as we are beginning to see a reasonable flower-
ing of Z-80 software after the machines have been around for
three or four years, two or three years from now we ought to
begin to see some reasonably mature 16-bit software. Unfor-
tunately for the 16-bit promoters, it is far from certain that
the machines will be there to support the new offerings. The
eight-bit machines were launched in reasonable numbers on
sheer enthusiasm for computers in the abstract.

It seems to us that until new processors are so much more
powerful than the old that they can run unconverted eight-bit
software in an emulation mode at least as well as an eight-bit
machine — equivalent to asking an interpreter to run as fast
as a compiler — there will not be much sense in changing
from eight-bit machines. That will not happen until there is a
a 32-bit micro running at a 24MHz clock.

The latest tiny miracle, Sinclair’s Spectrum, with its proposed
100K backing stores at £50 each — is a machine which could
well sit on many a desk doing work for £200-odd that at the
moment is done by gear that costs £2,000. If Sinclair’s next
launch is not a proper business machine for hundreds rather
than thousands of pounds, then someone else’s will be.

This drastic lowering of the price of hardware will rapidly bring
down the cost of software. The standard price in the Sinclair,
Vic, Atom market is about £15, and for that you can now buy
packages like VisiCalc look-alikes which cost £150 on proper
micros and £1,500 on minis. As time goes on, the huge

‘ returns which the mass market offers will attract software
authors like moths, leaving the “serious” business micros of
today stranded, rather as the minis are now. That too will
militate against the 16-bit machines.

Finally, by way of a little light relief, here is how you really can
tell whether a 16-bit processor is better than an eight-bit one,
and if so by how much. The good news comes to us from
Dino Moro Sanchez and Umberto Tosi writing in AirCal
Magazine of March 1982. To them it is all very simple: they
dismiss as ludicrously conservative the idea that a 16-bit
machine might be only twice as fast as an eight-bit one. No,
they delve deeper than that. They observe that a bit implies a
multiplication by 2, so that a nine-bit machine must be twice
as powerful as an eight-bit one and a 10-bit four times more
s0. By this reckoning, 16-bit machines must be 256 times as
powerful as an eight-bit, and since it is often reckoned that
an eight-bit machine is equivalent to about 20 of an IBM
370, a 16-bit machine must be worth at least 10 of those
beasts.

Having solved that tricky question, Sanchez and Tosi turn their
attention to the rival 16-bit processors. How can you distin-
guish between one and another? Which of them is the best?
You are advised to provide yourself with an example of each
chip: the 68000, the 8086, the Z-8000 and the 9900. Spread
them on the table before you, then count the pins.

What then? Well, the one with the most pins must be the best. [l
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ou can add

CcPM’

to your Pet Commodore
for only £497-

With the CP/Maker

Now

It takes only five minutes and £ 497.- to raise your
standard Commodore operating level by CP/M
and add a hefty 64K RAM.

Not another tag-on box, this module actually
plugs inside your present console. No new power
supply, no soldering, no fiddling.

Whether you own the 3000, 4000 or 8000 series
model you can still add CP/M versatility.

o>

Nl W
1\ \ o
c: commodore %\

* £ 497 is a recommended retail price.

4“1 CP/M is a registered trade mark licensed

from Digital Research Inc. U.S.A.

The CP/Maker gives you a massive 96K RAM a

your disposal.

The Z80 microprocessor, incorporated in the

CP/Maker will also enable you to use your 6502

as an intelligent 1/0 processor. )

Look at all these other CP/Maker advantages:

- Compatible with all CP/M software such as
wordstar.

- Compatible with all normal CBM software, in-
cluding 69K Visicale.

- The Z80 and 6502 work simultaneously.

- Languages include CB 80 (the fastest Basic
compiler for micros), C-Basic, M-Basic, MT-
Pascal, PL1, CISCobol, Fortran...

- Comes complete with CP/M 2.2 diskette and

operating manual.

Enquire at:
Tamsys Ltd.
4 Park Str., Windsor, Barkshire SL41BG
Tel. Winsor 56747, telex 849462 teltac

Micro Technology Ltd.
51/53 The Pentiles, Tunbridge Wells
Kent, Tel. (0892) 32116, Telex 9541

for your local dealer

@ Circle No. 136

European
supplier of CP/M:

international

Research Park B-3030 Leuven, Belgium
Tel. 016/20.24.96 Telex: 26202 vector



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.

Duncan in BCPL

FRANK DALE’S comparison between Forth
and Pascal — Feedback, May 1982 —is a
good illustration of the relative strengths
of these very different languages. An
experienced user of Forth should be able
to generate small programs faster than a
user of Pascal, but Pascal is easier to
understand and maintain. So it is reason-
able to use Forth in fairly small systems
maintained by the author, while Pascal is
more appropriate for larger systems.

Dale also demonstrates the compact-
ness of Forth by comparison with Pascal,
but it is not necessary to use Forth instead
of a conventional structured language
just to achieve compactness.

If Drunken Duncan is coded in BCPL
instead of Pascal, the program can be
structured in the same way and is as easy
to understand. Yet the BCPL version
compiles into 342 bytes of Cintcode com-
pared with Frank Dale’s 543 bytes in
Forth and 876 bytes in Pascal P code.

John Richards,
RCP Ltd,
Blewbury,
Oxfordshire.

DAI users

TOGETHER WITH a few others I am trying
to get a DAI users’ group together ih the
U.K. There are not many of us so we
really need each other to make the most of
DATD’s possibilities.

If other DAI users would like to con-
tact me, stating the main areas in which
they are interested, I will put them in

contact with other members of the group

whose interests coincide most nearly with
their own.

Dave Atherton,

16 Douglas Street,

Atherton,

Manchester M29 9FB.

Basic editing

THE PROBLEMS experienced by R G Sil-
son — Feedback, February 1982 — have
caught my eye on several occasions. My
own computer system allows me to per-
form full cursor editing of the Microsoft
disc Basic on screen, including line num-
‘bers. Lines can be renumbered to repeat
them throughout the program, and the
text can be overtyped, opened up or
closed for character insertion and dele-
tion.

I can also edit and re-enter command
lines to CP/M and certain other utilities
which makes repetitive commands much
easier to carry out. I can have several
commands displayed down the screen,
and they can be repeatedly entered simp-
ly by pressing the Edit key, moving the
cursor to the line and pressing Return.

An optional screen paging mode is
available during execution of commands
like List and Type, and it is no longer
necessary to “dive-bomb” Ctrl-S.

A single-key command will dump the
contents of the screen to the printer from
any of the screen formats available. The
system will support a 128K virtual disc
using two 64K RAM boards on pages 2

and 3. I also have the facility making.

single-key Command Line entry possible.

Some of these features are unique
among CP/M systems and are largely
dependent on the effectiveness or other-
wise of the CBios supplied to interface
the system hardware to CP/M. This in
turn is often dependent on the motivation
of the CBios author.

Silson raises several points about the
Renum command. My improved Editing
features remove some of these problems,
but the rest can only be solved by mod-
ifications to Basic itself, and this is
obviously something for Microsoft to
consider.

With regard to the speed problem, it
may be that the Z-80 is not run at 4MHz,
or that the problems of interfacing the
software or hardware introduce a speed
loss due to some compromises. On my
64K Nascom/Gemini system — 350K per
drive; duel density, running at 4MHz
without wait states — Basic 80 is even
faster than the Nascom ROM Basic,
which has been among the leaders in the
benchmark stakes. On my system the
24K Basic is loaded from a standing start
within about four seconds of pressing
Enter.

If you want a system for purely busi-
ness purposes, by all means buy one of
the nicely packaged, but difficult to ex-
pand and “taboo to touch” boxes that
now abound. But look more carefully if
you are interested in learning about all
aspects of computing, with a system that
can start small but can be expanded to
professional standards easily and at

(continued on page 45)

Duncan in BCPL.

SECTION "DUNCAN"

GET "libhdr"

MANIFEST

$( // cursor movement characters
left = 8; right=24; up = 1ll; down

homeup = 29; clear = 31
time = 1000 // Delay constant
$)
GLOBAL
$( xlen:250; ylen:251; staggers:252
seed:253
$)
LET rdn() = VALOF // random number 0, 1 or 2
$( seed := seed*31421 + 6927
RESULTIS ABS seed REM 3
$)

LET sleep{) BE FOR I = 1 TO time LOOP

LET stagger () BE

$( LET i = rdn()
SWITCHON i INTO
$( CASE 0: WRBIN( up) ENDCASE
CASE 2: WRBIN( down) ENDCASE
$)
xlen := xlen + i - 1

// standard definitions

i := rdn()
SWITCHON i INTO

$)
=10 ylen := ylen + i -1
staggers := staggers+l

$)
LET offgrid() =

LET START()} BE
$( seed := 4999

SELECTINPUT( FINDINPUT( "KEY:"))
// to read one character at a time from the console

$({ WRBIN( homeup); WRBIN{ clear)

:= 8; staggers := 0

DO WRBIN( down)

1 TO 32 DO WRBIN( right)

xlen :=
FOR I =
FOR I =
${ sleep()
stagger ()

8; ylen
1 TO 8

$) REPEATUNTIL offgrid()
WRBIN( homeup); WRBIN( clear)
WRITEF( "OFF GRID IN %N STAGGERS. *N", staggers)
// *N is newline character, %N substitutes number
WRITES( "*NANOTHER ONE ? ")
IYI

$) REPEATWHILE RDCH()
$)

$( CASE 0: FOR j=1 TO 4 DO WRBIN( left
CASE 2: FOR j=1 TO 4 DO WRBIN( right)

xlen[0 J xlen|16 ] ylen[0 ] vlen]|16

ENDCASE
ENDCASE

// main entry point for BCPL

// to centre of screen
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INNOVATIVE
TRS 80-GENIE SOFTWARE

jrom the professionals

MEMDISK

ADDITIONAL DISK TYPE STORAGE FOR UNDER £30!!

One of the most fantastic utilities to hit the market in many a day! MEMDISK literally
creates adisk drive type storage in RAM. It uses many of the extensive sophisticated features of
LDOS in order to achieve this miraculous effect! When the ‘‘drive’’ has been created it may, in
general, be used as any other drive. Commands such as COPY, BACKUP, FREE, DIR, SAVE,
LOAD and DUMP may atll be utilised.

Memdisk is an absolute boon for the single drive user. Files may be copied from his single
drive to the drive in memory, disks changed and then copied back. To coin a phrase — the
applications are only limited by the imagination of the user whether you have one drive or
more — after all, you always need another!

There are, of course, some limitations. Chiefly, that the maximum size of storage is 27K
usable. The other side of the coin is that this space is user selectable from 1.5K to 27K. Tracks
may be set up in 1.5K or 3K blocks.

Memdisk may be used with Double Density drives without any problem, although the
memory drive itself, of course, cannot be double density. To assure reliability, Memdisk tests
the RAM area which it is going to use before it installs itself.

Best of all, a Memdisk drive is faster than any floppy drive available and it is even faster
than many hard disk drives. Memdisk involves no additional hardware of any sort. There is
nothing to align, nothing to clean and nothing to break. It’s all software.

Memdisk is available for ali Genie machines and the Tandy Model 1 and Model 3. it
requires a minimum of one drive 48K RAM and LDOS.

MOLIMERX LTD

A J HARDING (MOLIMERX) bl

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.

@ Circle No. 137
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(continued from page 43)
reasonable cost. There are not many of
them about, no matter what the adver-
tisements claim.
C Bowden,
Stithians,
Cornwall.

WordStar on Apple

1 HAVE RECENTLY purchased the Word-
Star word-processing system but have so
far been unable to install it satisfactorily
on my Apple II which is connected to a
Centronics 737 by an Apple II parallel
printer interface card A2B0002X. From
the Printer Menu I selected “Any Tele-
type-like printer”, and from the com-
munications protocol menu I selected
“none”’.

If I select the CP/M list device from the
printer driver menu Wordstar appears to
function properly and can print upper
and lower case. Yet whenever I incorpor-
ate print-control characters in the text the
printout is corrupted at the places where
these print controls were inserted. If I
select the parallel Centronics printer driv-
er I have more problems.

@ What is output port for printer?
@® What is output status port for printer?
@ What bits change at output status port

when output port becomes ready to accept

a character for output?

@® What bits change froma 0 toa 1?

® What value should be output to the status
port to ‘‘strobe printer” and inactivate
“clear printer”?

® What value should be output to the status
port to inactivate “strobe printer” and acti-
vate “clear printer”?

@ What value should be output to the status
port to inactivate “strobe printer” and in-
activate “clear printer”?

The supplier has so far been unable to
help me, so can anyone supply a solution
to my problems?

Jack McLeish,
Edinburgh.

Pet 4016 bug

SOMETHING UNUSUAL happens to Rem
statements containing capitals in the busi-
ness mode on the Commodore 4016.
Being an arrogant fellow I started my

program with:
5 rem By R. J. Dowling

On listing, however, I read:

5 rem peeky backup.mid$.str$Owling
Can anyone explain this and suggest a
way to avoid the problem or to put it to a
practical use?

R.J Dowling,
King’s Lynn,
Norfolk.

Pet subroutines

- IN HIS ARTICLE on Pet machine-code sub-
routines in the May issue of Practical
Computing P H Richards implied that it is
inevitable that machine language in-
corporated in Basic Rem statements
would list on the screen as Basic
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keywords, producing some odd and long
lines. But if instead of incorporating a
RemRem structure at the start of the
routine, you substitute Rem, then the
following machine language will list
merely as single-character graphics sym-
bols, rather than Basic keywords.

As the first line of the program, enter:
Orem” (as many spaces as possible) ”

After the machine code is entered, it

will list in a tidy fashion. Any spaces left’

over at the end of the routine can be
deleted, or a comment may be added to
indicate the purpose of the accompanying
code.

Under most circumstances this system
allows the line to be edited directly from
Basic without recourse to Tim, though
this is not possible when part of the
machine code is an ASCII 22 hex — a
quote — or 0D, carriage return. These
codes take the computer out of “quotes

mode” back into the real world, and’

allow it to display the code as keywords
again.

As long as the computer is still in |

“quote mode” the line may be renum-

bered or edited in the usual way. It is

even possible to enter machine code

direct from Basic if the hex code is trans-

lated into graphics characters first, and
then put in the Rem.

Peter Wood,

Ampleforth College,

York.

Polynomial solutions

1 WAS INTERESTED to read the useful arti-
cle on solving polynomials by Daniel
Zlatnik, in Open File, Z-80 Zodiac in the
April issue, but certain limitations of the
method described were not.made clear.
The method of bisection, where the
interval between limits enclosing a root is
halved at each iteration, has a rather slow
convergence. More important, it is
unsuitable for complex roots or where
there is a double root or multiple root of
even order.

Evaluation of a polynomial function in
the form
DEF FNP(X)=A %X 45 + B¥X4$ 4 +

C¥X$3+D%X4$2+E¥X+F,
is often better done by the method of
nested multiplication
(A %X + B)¥X + C) %X + D)*X +

E)%¥X + F,
which requires fewer arithmetic opera-~
tions, and is also quite simple to program.

Solving polynomials in general is not a
trivial problem, and the method used
must be chosen with care depending on
the type and order. We use a small com-
puter for simple molecular-orbital
calulations in theoretical chemistry. We
have developed programs for solving
polynomials up to order 30 from a class
whose members are known to have real
roots within the range +/-3.

Even within this restricted range there
are pitfalls; for example, higher-order

quency of oscillation and it is not always
easy to obtain convergence to all roots.
Our most satisfactory method is to use a
pair of programs. We start with a- pro-
gram which evaluates the polynomial
over the whole range for a table of 20
equally spaced root values.

These 20 root values, which conve-
niently fit the screen, are displayed with
the corresponding function values,

- together with stars to draw attention to a
change of sign between any two consecu-
tive function values. The program then
allows any X value to be selected as a
median value of a new narrower range,
which is again displayed over 20 points in
the same way. This procedure, which is
like looking at the graph of the function
under increasing ‘‘magnification” is con-
tinued until all the roots are located, and
it may be continued to the limit of arith-
metic precision of the Basic being used.

A second program is available, based
on Newton’s iterative method in which

L Xy = FXR)F(X)
is a better approximation than X, to the
true root nearby.

We have also used Laguerre’s formula
as an approximation. This is

X, — NFX)F'(X)+/—(H(X,)) $ 0.5
where H(X,) is given by

((n—1)¢ 2) % (F'(Xn)) $ 2 —

n % (n—1) % F(Xn) % F"(Xn)
Laguerre’s formula gives a faster con-
vergence, but on the whole we find it less
reliable.

A set of approximate roots obtained
from the first program is input to the
second one to obtain the most accurate
values. The accuracy of the approximate

polynomials necessarily have a high fre- |

roots has to be determined by trial and

error, but it is quite easy to switch back to

the first program if a root refuses to
converge as desired.

E C Kirby,

Resource Use Institute,

Pitlochry,

Perthshire.

Arts and the micro

WE HAVE BEEN contracted to write a book
that will look at the actual and potential
impact of microelectronics on the
humanities in educa