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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

COMPUTER
iC's

1702.
1802CP
2101-2
2112-2
2114-1.300n
2114L-200n
2147-

43343
{CMOS2114)
4816A-120n
5101

6116-150nS

6530 RR10T
6532 R10T
6545 CRTC

9364 AP
AM26L531C
AM26L532A
AY-3-1015
AY-3-8910
AY-3-8912
AY-5-1013
AY-5-2376
COMB1166

AS3681N
88L5120N
¢|§|77|

MMS581
MM74C922
RO-3-2513L
RO-3-2513U
SFFIB364E
TMS2716-3V
TMS6011
ULN2003
ULN2004
UPA7002
ZBOCPU2.5
ZBOACPUAM
Z80P10

'Z80510-1
Z80ASI0
Z80DART

ZNA234E
ZNA1SCE

ZN1040E

745132
748138
745188

ZB0ADART

[ oa e el PP ot v s e st sl sl st sl et sl sl sl sl o ol oo st e
g =1

(230

13

[t PP Pt et et vttt ol sl sl o el S oo o r e et pd s P pd pd s e st s st S P U od PP oot el mbd oy PP Ut ot s mb i pbod sl et od s sl oot s P pd o rdrd el nd ol ve
1Y Z
5]

LS640
LSea1
LS642
LS645
LS668
LS669
LS670
LS669
LS673

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4011
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4081
4052
4053
4054
4055
4056
4057
4059
4060
4061
4062
4063
4066
4067
4068
4069
4070
4071
4072
4073
407%
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4097
4098
4099
4160
4161
4162

180
180
165
180
125
120
150

95
550

CMOS

10
10
12
50
15
48
24
24
"
16
25
50
50
20
a8
45
25
50
50
50
16

4183
4174
4175
4194
4408
4409
4410
4a11
4412
4415
4419
4422
4433
4435
4440
4450
4451
4490
4500
4501
4502
10344503
4504
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4513
4520
4521
4522
4526
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4544
4543
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585
4597
4598
4599
40097
40100
40101
40102
40103
40104
40105
40106
40107
40108
40109
40110
40114
40163
40174
40181
40182
40192
40193
40194
45106

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
|
14 PRACTICAL COMPUTING July 1982




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
PRACTICAL COMPUTING July 1982 21

2
=
@
£
2
@
=
P
©
o
3

®'Registered Trade Mark



22

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.
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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
24 . PRACTICAL COMPUTING July 1982



AR O
NnQscom

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.
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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
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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 education. We believe that
the computer has a significant contribu-
tion to offer to the teacher in this field
rand, conversely, teachers in the
humanities have a key role to play in
developing the vital understanding of the
social consequencies of rapid technologi-

cal change.
~ We would very much like to hear from
teachers already developing materials
along these lines. We are anxious, too, to
hear of programs which are integrated
.into the work of humanities classrooms
and make use of the imaginative and
interactive potential of the microcompu-
ter. Please write to us through Practical

Computing.
Anthony Adams, Esmor Jones,
Cambridge. [

45

Feedback =—




‘Show heads for the North

FOLLOWING the success of
Practical Computing’s own ex-
hibition — The Computer Fair
— a similar event is to be held
in the north of England to-
wards the end of November.

Called The Northern Com-
puter Fair, the exhibition will
take place at Bellevue, Man-
chester on November 25-28.
Like its counterpart in Lon-
don, the exhibition will pro-
vide an ideal showcase for
companies wishing to demon-
strate to a fast-expanding and
increasingly well-informed
audience all aspects of person-
al computing from home com-
puters to business systems.

The interest being gener-
ated by personal computers
can surprise even those who
have been in the business for
some years. The Computer
Fair held at Earls Court during
the last weekend in April was
unquestionably Britain’s big-
gest-ever personal computer
exhibition.

More than 38,000 people
visited the show to see a range
of equipment extending from
the Sinclair ZX-81 up to the
{ IBM  Personal Computer
which was featured on the
KGB Micros stand. Software
from games to business ap-
plications packages for a wide
variety of computers was de-
monstrated on a large number
of stands.

Clive Sinclair chose the
Computer Fair as the exhibi-
tion at which to launch the ZX
Spectrum computer — see re-
view on page 66 — and it was
inevitably the star of the show.
It attracted crowds four and
five deep to the Sinclair Re-
| search stand throughout the
exhibition.

‘Other popular aspects of the
Computer Fair were the ZX-

81 Village which attracted de-
votees of the Sinclair home
computer in their thousands,
and Club Avenue, a series of
stands manned by user groups
representing the best-known
personal computers — Apple,
Pet, Tandy TRS-80 and the
BBC Micro to name only a
few.

A purpose-built arena was
the focal point for the Micro-
mouse contest. The British
| finals of this event where held

[ This is the new model 154 dot-matrix graphics printer
from Centronics. It combines all the standard features ot
a 132-column industrial-grade computer printer, together
with pin-addressable graphics. The machine uses a high-
quality 11-by-eight dot matrix, which can print in seven
international character sets. The 154 can print at 120 cps
with bl-directional and logic-seeking printing. Its potential

market includes CAD and CAM applications as well as

; business analysis and data processing. The model 154
costs £824 and will be available from most existing
dealers. For further information about the printer contact
Centronics, Victoria Way, Burgess Hill, Sussex.
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Crowds besieged the stands at Earls Court’'s Computer Falr —
Britain’s biggest-ever personal computer exhibition.

at the Computer Fair with the
winner, Alan Dibley, of Ched-
dar, receiving an all-expenses-
paid trip, generously provided
by Elbit Data Systems, to the
European finals in Haifa,
Israel in September. A report
on the Micromouse contest
appears on page 159 of this

| issue.

Next year the Computer

Fair will again be held at Earls

Court, London, on June 16-
19, 1983. ]

Card that
turns Pets on

1to CP/M

CP/MAKER is a card that fits
inside the case of a Commo-
dore Pet computer and con-
verts it into a powerful 64K
CP/M machine. The card is
totally self-contained and can
be fitted in a couple of min-
utes. When the card has been
fitted the Pet looks just like
any other, but with the power
turned on, the difference is
clear. After asimple command
is executed the machine has
access to a full 64K of CP/M
memory and 32K of ordinary
CBM ROM.

The board contains a Z-
80A, and an extra 6502 chip
because as Gabor Weiner,
managing director of Vector

- | International pointed out, “It

would be disastrous if some-
one damaged their processor”.
The two processors may run
simultaneously at full speed,
and any software written
under CP/M 2.2 will run.

The CP/M maker has an up-
load/download capability |
which enables it to transmit
and receive any type of CP/M
file from another CP/M com-
puter. It comes as an option
complete with RS-232 inter-
face and the BSTAM com-
munications protocol from
Lifeboat associates. The soft-
ware provides error detection,
automatic retries and hand-
shaking; the CP/M wildcard
file names are also supported.

CP/Maker is supplied in
Europe by Vector Internation-
al of Belgium. Vector is
already the European supplier
for Digital Research products,
the originator of CP/M, and
has now opened an office in
Britain at 51/53 The Pantiles,
Tunbridge Wells, Kent TN2
STH. a
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Cartridge
memory
YOU CAN now keep a cup-

board full of 10Mbyte car-
tridges at £99 a go, while your

Apple or S-100 systein acces- -

ses the 8in. removable mini-
Winchester cartridge currently
mounted in X-Data’s new
drive. Called the Kiiten, the
drive costs around £4,000 with
the appropriate interface and
is also available for the TRS-
80, Altos, Pet, L.SI-11 and
IBM Personal Computer. De-
tails from X-Data at Marish
Wharf, St Mary’s Road, Lang-
ley, Slough, Berkshire SL4
IHE. Telephone: Slough
(0753) 49117. |
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Geme micro family is extended
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Software hiring scheme

FROM JULY 1 Apple users will
be able to rent software on a
short-term basis when the
Software Rental Bank is laun-
ched by software vendors
Apple  Orchard. . Other
machines will follow the Apple
in quick succéssion, starting
with the Horizon, Superbrain.
Cromenco, ACT Sirius and
IBM Personal Computer.

Packages will be available
for periods of seven to 28 days
for a typical cost of 20 percent
of the retail price to Bank
members. Membership costs
£30 which allows a seven-day
rental period, £70 for a 14-day
rental period, or £500 for a
28-day rental period and a
halved rental charge.

But what is to stop Bank
members simply copying the

software before returning it-

for an illicit but effective 80
percént price cut? Apple
Orchard is the company which
supplies Copy II plus, “an ad-
vanced bit copier which can
defeat nearly every protection
system now in use” according
to a recent advert. Surely soft-
ware suppliers will be hostile
to the whole idea.

Yet, surprisingly, VisiCalc
distributor ACT Microsoft is
among the first

Bank scheme, as is Apple
Computer (U.K.), system ven-
dor and distributor of Apple
Special Delivery Software
range.

Clearly a lot of hard think-
ing has been going on about

the balance of risk and advan-

' suppliers .
associated with the Rental’

tage to be gained by adoptmg |

this means of exposing the
merchandise to a possibly
shoplifting-inclined  public.
Apple Orchard’s John Ches-
ney, just off to America to line
up more software for the
Bank, seemed happy to dis-
cuss all these points. *““Rental
will only be to signed up mem-
bers of the Software Rental
Bank. Once in the scheme the
user is contractually bound by
a membership agreement
which specifically excludes im-
proper copying, and goes
beyond this to also bind the
member to observe all the con-
ditions imposed by the original
software supplier. If this is
violated then the Software

Rental Bank will terminadte the |

users membership”.

When pressed Chesney con-
ceded that in some circum-
stances he could imagine that
they might want to go further
and take legal action in con-
junction with a supplier, but
he did not expect they would
have to. ‘““Aside from the tech-
nical barriers to copying posed
by the dongles and software-
protection methods used with
some. products, we have taken
the view that the kind of users
of serious business packages

we will get will not want to

copy in an improper way. And
it is clear that our suppliers
take a similar view”.
Software suppliers stand to
gain most if members buy after
a week or two’s trial. They
also gain from the packages
John Chesney has out on ren-
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tal as these are all purchased
by the Bank on standard trade
terms. They only lose out if
members copy illicitly.

The suppliers risk little by
giving it a whirl, as they can
see both what their sales to the
Bank are, and what their sales
onward to Bank members are,
so they can draw their own
conclusions about the extent
of illicit copying.

The Software Rental Bank
can be contacted at S8 North
Street, Leighton Buzzard,
Bedfordshire LU7 7EN. Tele-
phone: Luton (0908) 53491. [

HARD ON THE HEELS of Genies
I and II comes the new Eaca
Genie III. Unlike its predeces-
sors, the new model is a fully
expanded and integrated
microcomputer system. It
comes complete with 64K of
RAM, a built-in screen, dual
disc drives with a double-
density storage facility and a
full-sized keyboard with
numeric keys.

The Genie III is remarkable
in that it is capable of running
an extremely large number of
programs thanks to the two
operating systems that are
implemented on it. Of course,
no microcomputer would be
complete if it could not run
CP/M, but the Genie III can
also run programs written in
the popular level II Basic — as
used by Tandy TRS-80 com-
puters.

The basic Genie III compu-
ter costs £1,600; complete sys-
tems with all the peripherals
and accessories weigh in at
around £3,500. Although the
principal users of the Genie III
will be the proverbial small
businesses, the Genie might
also appeal to the well-heeled
hobbyist.

The Genie range is
imported by Lowe Electronics,
Chesterfield Road, Matlock,
Derbyshire. Telephone:
(0629) 2430. [M]

This is the Rair model 840 dot-matrix printer. Printing is
fast; at 75 characters per second, using optimised bi-
directional printing. The standard density is 10 characters
per inch on:line and six lines per inch. Options are

available for other sizes.

The Rair 840 can be supplied in a KSR form, with
keyboard, or as a Demand printer with tractors and a 2K
Fifo buffer. The basic model costs £720 and the demand
package £895. Rair Limited, 6-9 Upper St Martin’s Lane,
London W1. Telephone: 01-836 6921. M}
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MILESTONE: £190
Manual alone: £20.
“Critical path” network analysis program for scheduling
manpower; dollars and time to maximise productivity.
NEW IMPROVED. Interactive project management pro-
gram that runs under CP/M. MILESTONE can be used to
track paper flow, build a computer, check a department's
performance, of build a bridge. MILESTONE can be uséd
by executives, engineers, managers, and small
businessmen.
— Produce PERT chart in minutes.
— Find critical tasks that can't be delayed.
— Investigate tradeoffs between manpower, dollars
and time. . .
— Give plans to others using a printed project
schedule. 3
— Change details and immediately see the results
on screen.
p — Balance time, manpower and costs.
Requires 56K RAM and CP/M. Specity ZBO or 8080. Also
avallable for Apple Pascal, UCSD Pascal or CP/M-86
operating systems. (Milestone-86 version 290 1) For-
mats: 8, NS, MP, B, TRS2, OB-1, XX, IPC, IDW.

ACCESS/80
A report generator and cross-tabulator. Virtually any
report that can be described on paper can be generated
by using your existing ASCII data files. Produces reports
in minutes that would take hours to program in BASIC.
— Level | — Report Generator and Cross-Tabulator —
£210- = Manual alone £40
Read ASCII files and create sorted reports with subtotal-
Iing capability. Provides multi/dimensional cross tabula-
tion and computation. Includes operating system
commands.
- Level I — Output and Logic Processor — £354 .-
Manual alone £45
Everything in Level | plus, write out new files in any sorted
order (including subtotalling). Load arrays from files. Per-
forms binary search on sorted arrays In memory. includes
controt Ianguage extensions for complex applications.
Requires CP/M and 48K RAM. Formats: 8, NS, MP,
CDOS, SB, TRS2, APPL.
DATEBOOK II: £190
Manual alone £18.-

— Schedules appointments for up to 27 different

doctors, lawyers, rooms, etc.
— File structure allows for appointments up to one
ear in advance.
— Searches for openings that fit time of day, day of
week and/or day of year constraints.

— Appointments made, modified or cancelled
easily.

— Copies of day's appointments can be printed
quickly.

Requires 56K RAM and CP/M. Specity Z80 or 8080. Also
available for Apple Pascal, UCSD Pascal or CP/M-86
operating systems.

Formats: 8, NS, MP, SB, APPL, TRS2, 0B-1, XX, 1-5,
IPC, 1DW.

QUEST II: L685 .
Manual alone £350
QUEST !l is a database management system for cus-
tomer lists, inventory lists, employee lists or any kind of
internal reporting. It may perform several operations on
many datafiles simultaneously.
— Up to 55 datafields within a record.
- inserting new datafields in an existing file.
— Definition of datastructures in the way of Pascal.
— 9 .datafield types including: Date, Longmath
(double precision integer and reals), Table (one
or two dimensional)
— Definition of screen and printing masks.
— Access on any desired keyfield using up to 15
criterias.
— Sorting in ascending or descending order on up
to 15 keyfields.
Default or user defined printing mask.

Austria

THE MORE YOU TAKE
THE MORE YOU GAIN FROM COMPUTING

Advanced report generator: writing on screen,
printer or disk of all or a subject of records, of a
user defined subset of datafields.
—. Error messages for fast eliminating of bad
entries.
— Two special utilities for error check.
Menu selection with one-key-commands. Full data inde-
pendence from QUEST-using programs. Full data share
abllity for minimum accesstime. Highest access flexibility.
Possibility to use QUEST together with your LOGICALC
or other programs by loading the also available interface
program LOGIQUEST (for complex financial modelling
applications like statistics or “what-if?" questions).
Format: APPL

PLAN 80: £190 — Manual alone £20

A financial modelling system that's easy to use and
powerful enough to replace your timesharing applica-
tions. Lets you calculate IRR and depreciation as well as
trig functions effortiessly. You write a PLAN 80 model just
the way you would write a letter using any editor or word
processing program.

Plan 80 resuits can be incorporated into any report that
requires a financial model. It also tackles any numeric
problem that can be defined on a worksheet. You'll
remember how you created the model because caicula-
tions are defined using real English — not matrix coordi-
nates. What if function.

Requires 56k RAM and CP/M. Also available for
CP/M-86. Specify Z 80, 8080, or 8086. Formats: 8, NS,
MP, SB, 0OB-1, XX, I-5.

PERSONAL DATEBOOK — 110. Manual alone
20

Time management and appointment scheduling calendar
for an individual or small office with up to nine staft
members. Displays one appointment schedule on screen
at a time. Cancellations can be put into hold file for easy
rescheduling at your convenlence. Menu dnven com-
mands @o not require referral to manual.

Requires CP/M 2.x and 56k RAM. Specity Z80 or 8080.
Aiso available for Apple Pascal, UCSD Pascal or CP/M-
86 operating systems. Formats: 8, NS, MP, SB, APPL,
TRS2, XX, IPC, IDW.

WHATSIT?

A data base/querry/retrieval system that communicates
controversationally, accepting questions and updates in
simple sentences. Store, index and retrieve information
about one or more aspects of related or unrelated sub-
jects. Information is stored under your designated *'sub-
ject” and “tag" headings, which can be addedto, changed
or deleted at any time. 116 page manual assumes no
programming knowledge. Requwes CP/M, CBASIC2
AND 24k RAM. Formats: 8, NS, MP, SB, APPL, OB-1,
XX.

THE FIELD COMPANION £210.-

Manual alone £20.-

Created for the needs of the travelling Salesman or
Professional. Allows you to track the time spent with your
clients, each cfient having up to four user-defined sub-
fields. Expense accounting is provided and is itemised in
a detalled journal for budgeting and tax reporting pur-
poses. Maintains appointments and current customer list
including shipping and billing ‘addresses, year-to-date
sales and person to contact for follow-up. Invoicing fea-
tures relrieves required data from both customer and
product lists. Special instructions and discounts are sup-
ported. Involce copies may be output to a printer or sent to
the home office via modem, permitting electronic transfer
of the content of any report. Requires 56k RAM and CP/M
or CP/M-86 and 128k RAM. Formats: 8, NS, MP, APPL,
SB, XX, IPC, IDW.

COPYRIGHT:

FOOTNOTE £125.-

Automatically numbers and formats footnote calls, foot-
notes and text, placing footnotes on the bottom of the
correct page. At the user's option, the footnotes can also
be removed from the text file to a separate note file.
Footnotes can be entered singly or in groups, in the
middle or at the end of paragraphs. After running FOOT-
NOTE the user can re-edit the text, add or delete notes,
and run FOOTNOTE again to re-number and re-format.
Price includes PAIR, a companion program that checks
that underline and BOLDFACE commands are properly
terminated. Requires CP/M. WordStar, 48k RAM. For-
mats: 8, NS, MP, SB, APPL, OB-1, XX

SPELLBINDER: £260 Manual alone £35.

Full feature word processing system with Office
Management capabilities. Its special features include
ease-of-use by office personnel, flexible print formatting &
output, and powerful macro capability which allows fea-
tures to be added for the unique requirements of each

- user. Mail list macro is included for mail merge with form

letters.
Requires CP/M & 32K RAM. Formats: 8, NS, MP, CDOS,

_SB, APPL, XX.

PASCAL/M: £280.- Manual alone £15.-
CP/M compatible language for 8080/Z80 CPUs, sup-
gons full Jensen & Wirth plus 45 extensions to Standard
ascal including Random access files,, 40 segment pro-
cedures & 16 bt BCD real type. Also includes symbolic
debugger which features trapping on stores, examining
and changing variables and tracing of program execution.
?sgléires CP/M 2.2 & 56K-RAM. Formats: 8, NS, APPL,

PASCAL/M for 8086/88: £350.-

Manual alone £15.-

All the features of PASCAL/M for the 8086 and 8088
processors running under CP/M-86.

Requires CP/M-86 and K RAM. Formats: 8, 1-5.

PASCAL: Sort - £140.-

Manual alone £14.-

Fully commented source code into which the user simply
places the' particular file description and sequence
requirements to obtain the desired sort. Can run stand-
alone or as a overlayed segment of larger program. Uses
Indirect Shell-Metzner in RAM, interleaved polyphase
(Fibonacci) merge on disk, full sector buftering and shor-
test seek logic. Can match machine language sorts even
under Pcode interpretation. Requires CP/M 2.x and 56k
RAM and CP/M-86 and 128k RAM. Pascal?M,UCSD
Pascal or Pascal /MT. Formats: 8, NS, APPL, XX, MP,
TRS2, IPC IDW.

SUPERCALC: £190

Allows a layman to manipulate business data in a variety
of forecasting and accounting applications. Combines the
interactive nature of an electronic spreadsheet with the
power and convenience of a simple simulation language.
Video display can be scrolled over entire worksheet using
cursor controls. Symbolic vector reverrences eliminate
‘repetitive low level data manipulation commands. Easy to
use menu driven "Help" commands. Requires CP/M and
48K RAM. Formats: 8, NS, MP, SB, APPL, TRS2.

Call for terminal formats.

SUPERDOS: £100.- i

Upgrade of CP/M2.2 for Superbraln. Includes ADM/31
Hazeltine, or Superbrain Terminal emulation mode. Other
new features include 132 character keyboard butfer,
repeat on all keys, key click, user programmable numeric
keypad,.30% disk read/write improvement, real time
clock, baud rates to 19,2K on RS232 ports, printer hand-. .
shake modes, 4 new utilities, and "4 fixes Requires
Superbrain 3.0. Format SB.

Access/80 Friends Software; Pearl Relational Systems; Pascal/M, ACT, Trans 86, Supercalc Sorcim, CBASIC 2,
CBASIC/86 Compiler Systems; Datebook Il, Milestone, Textwriter 1ll Organic Software; Speliguard 1SA; CP/M, CP/M-
86 Digital Research; Superbrain Intertec Data Systems; S-Basic Topaz Programming: Spellbinder Lexisoft; Selector IV;

Selector/86, Glector Micro Ap.

Prices quoted do not include dealer instaliation and training. Prices and availability subject to change without notice.

OR DERS must specify disk type and format. Add 15% VAT to orders. Add
£1 per item for postage and packing. All orders must be prepaid by cheque or
money order to HITEC company, Acct. Nr. 12172508 at Barclays Bank iInterna-
tional, 16/18 Brompton Road, London SW1X 7QN. COD will also be accepted.
Manual costs are deductible from subsequent software purchase. Prices do not
include installation and training. Dealers enquiries welcome,

lollergasse 19

A-1070 Vienna
Tel 01043-222-934331

Outerverarbettungs-
und Betrietiberatungs GmbH

@ Circle No. 138
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DIGITAL EQUIPMENT COR-
PORATION, currently number
one in the minicomputer
market, has made the long-
awaited move into the person-
al-computer field with four
new systems. At the bottom
end is the Rainbow 100, a
dual-processor machine using
an eight-bit Z-80 and a 16-bit
8088, and capable of running
either CP/M or CP/M-86 pro-
grams. What is more, the user
does not have to know which
they are using, as the DEC
CPM-86/80 operating system
determines automatically
which processor to use.

The Rainbow 100 has a low-
profile keyboard, compact
video monitor, a dual 5.25in.
floppy-disc unit giving a total
of 800K on-line storage, and
64K RAM expandable
256K. The price is £2,200 to
£2,400 in the U.K. and it is
scheduled to be available from
October.

DEC’s answer to the quan-
dary of whether to opt for an
eight- or 16-bit machine at the
lower end is to use both. CP/M
may not be the ideal personal-
computer operating system
but it is where the users are
and DEC clearly intends to get
them on to its kit. In the lon-

ger term it may function as a
migration tool for DEC to

to !

further

take users into models
up the range.

The Decmate II is Digital’s
low-end word-processing
offering. It is built around the
custom-designed 6120 micro-
processor which has a 12-bit

|

line of word-processing sys-
tems built around a 12-bit pro-
cessor architecture so this is
not as surprising as it might
seem.

DEC will be able to run
existing Decmate 1 software
on the new system which
comes with the same screen,
discs and keyboard and system
box as the Rainbow 100. With
96K RAM the system is priced
| at £2,400 to £2,600 and should
be available from January
1983 in the U.K. Three new
DEC printers will be available
to go with it and there is a
CP/M option.

Top of the range are_the
Professional 325 and 350. Both
use the same F11 multi-chip
set as the PDP-11/23 and come

with 256K of RAM. The
1 keyboard, screen and discs are
the same as for the other new
DEC personal computers. The

CAPITAL
ZX81

-

*7
|
y - ____auiy

I A
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.word length. Digital has a long -

325 is also the same, while the
Professional 350 is larger to
enable it to contain a 5.25in.
| SMbyte Winchester disc. The
operating system P/OS is a de-
- rivative of RSX, and provides
l true multi-tasking facilities.
The Professional 325 is
priced at £2,500 to £2,700, the
Professional 350 at £5,400 to
£5,600 with hard disc. DEC is
throwing in the first 12
months’ maintenance free on
all four new systems in an
effort to steal the march on its
competitors. ‘
The ergonomic standard of
the units is very high, the
keyboard in particular being
designed to appeal to the
serious office user. The video
monitor is exceptionally small
for its screen size, and the
system box containing the
floppy discs can be mounted
horizontally or vertically to
make it easy to put it out of the
way or built it into the desk.
For details contact DEC at
Digital Park, PO Box 110,

' system box on the Professional

Reading, Berkshire, RG2
OTR. Telephone: Reading
(0734) 868711. o

A Sinclair ZX-81 dwarfed
by a full-size printer makes
a bizarre picture, but if you
have access to a decent
printér at your work or
college the obvious thing
to do is to use it. Hooking
it up has always been the
problem, but now Capital
Computers has produced a
card which should work
with any common printer
or Modem. It provides the
ZX-81 with an RS-232.
Details from Capital
Computers, 1 Branch Road,
Park Street, St Albans,
Hertfordshire. Telephone:
(0727) 72917.

o
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Program
survey

WHAT STEPS are being taken
by the people who write or
supply software for a living to
prevent improper copying?
The Science and Engineering
Research Council is funding a
survey into practices and atti-
tudes within the industry to
the various legal and technical
approaches possible.

The survey is being con-
ducted by Simon Elson, who is

- also secretary of the new Brit-

ish Computer Society special-
ist group on the technology of
software  protection. The
group is principally concerned
with investigating technical as
opposed to legal methods of
protection, but for this survey
he would be happy to hear
microcomputer users’ views on
both approaches.

For a copy of his question-
naire contact him at the Tech-
nology Policy Unit, University
of Aston at Birmingham, Cos-
ta Green, Birmingham B4
7ET. Telephone: 021-359
3611. o

Plug-in board
for Sinclair

THE GROUND CONTROL 16K

RAM and I/O board is de-
signed to be used with the
ZX-81, but. is easily adapted
for use with other Z-80 micros.

| The board gives the user 16K

of dynamic RAM together
with the ability to interface to
a wide variety of peripherals.
The I/O is memory mapped

and controlled by various

Peeks and Pokes, or even
machine code for faster ap-
plications.

The board simply plugs in to
the ZX-81 and is connected to
its own power supply. There
are two 14-pin DIL sockets for
connection to the outside
world.

The unit is available built
and tested and with power
supply for £53. A version with-
out the need for a separate
power supply is available for
£47. N

Ground Control is at
Alfreda Avenue, Hullbridge,
Essex SS5 6LT. Telephone:

Southend-on-Sea (0702)
230324. M|
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Torch to make light
of communications

THE TORCH computer is the
business version of the BBC
Micro with a powerful technic-
al specification, especially in
the area of communications.
There are two on-board pro-
1. cessors, a Z-80A running at
4MHz with 64K of RAM and a

4K bootstrap ROM, plus a:

6502 running at 2MHz with
32K of RAM and 48K of
ROM containing the machine
operating system, a BBC Basic
interpreter and communica-
tions software.

The display is a 12in. colour _

monitor — though mono-
chrome is also available —

which in the standard mode’

displays 80 by 25 characters. In
addition there are a number of
higher-resolution modes.
Screen handling and graphics
are all handled by the
peripheral processor.

Among its powerful com-

munication options there is the
Torchnet for local networking
with other Torch computers,
an inbuilt Modem for connec-

tion to telephone and Telex -

lines, and a software-select-
able baud rate. The com-
munication modes are as fol-
lows: Torch to Telex using the
Tele Torch emulation soft-
ware; Torch to Torch using
Torchnet; Torch to any other
computer using Torchtalk soft-
ware; Torch to mainframe

| using Torchterm; and Torch

to viewdata systems using
Torchtel.

Communications can be
handled automatically without
interruption of the applica-
tions programs running on the
Z-80. Dialling is automatic
and messages can be sent at
any time, even when there is
no-one in the office. An addi-
tional feature is that the Torch

Schoolboys try for

TWO DUTCH SCHOOLBOYS
were among the many entrants
from as far afield as Yugo-
slavia and the United States
who tilted for the £1,000 prize
offered by Prestel to find an
adaptor for the ZX-81. The
object of the contest was to
design and build a device
which is capable of download-
ing programs from Prestel to a
standard Sinclair ZX-81.

Our picture shows Marco
van Gent (left) and Ari Schot,
who travelled to London from
their home in Leiden, Holland
to make their presentation to
the judges at Prestel head-
| quarters. With them is the

50

ZX-81 adaptor award

eventual winner of the contest.
Barry Schofield of Lion TV
London, who shares the prize
with Martochoice Viewdata.
" Schofield, whose design is
not yet complete but which
will eventually, he says, inter-
face with other microcompu-
ters including those supporting

"CP/M, may enlist the two

Dutchmen to help him out
with the software.

Meanwhile  the  other
prizewinner, Martochoice, has
been offered space on Practic-
al Computing’s own Prestel

| pages and will be publishing

CET-formatted programs for
the ZX-81. : m

|

will keep dialling until the
message has been successfully
transmitted.

The interfaces allow connec-
tion to a Centronics-type prin-
ter or an RS-232 serial port.
There are, in addition, four
12-bit analogue-to-digital con-
verters. The keyboard is an
expanded QWERTY type
with a numeric pad and 16
user-definable keys. There is
also a double disc unit. _

Internally there is a sound
generator and loudspeaker
capable of producing three in-
dependent channels of sound
over a three-octave range with
level control and envelope
shaping. There is also an
advanced speech-synthesis
unit, using phoneme encoding
to produce realistic speech.

All Torch systems come
complete with a secretary’s aid
program, a version of BBC
Basic, communications soft-
ware and the CPN operating
system. The model A Torch
costs £2,450 and the model E,
with a 10Mbyte hard disc
costs £4,950.

Torch Computers, Abberley '

House, Great Shelford, Cam-
bridge. Telephone: Cam-
bridge (0223) 841000.

printed-circuit board which
plugs into the Vic-20. It is
socketed to accept 27K of
RAM, expanding the memory
of the Vic to 32K, the maxi-
mum addressable. The board
comes in a neat case which fits
into the Vic at the same level,
thus eliminating the memory
wobble which is a <ommon
problem with some micros.

3K of RAM, which gives the
Vic high-resolution graphics.
No extra power supply is re-
quired to use the unit, and
other cartridges may still be
used by hanging them on the
expansion socket on the rear
of the port. Games ROMs, or
any of the Vickit series of

‘releases

ol
Stack board enhances
Vic-20 memory

THE STACK STOREBOARD is a | ROMs can be plugged into the

| time.
The Storeboard comes with |
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Nascom

Pascal
compiler

NASCOM MICROCOMPUTERS
has released a Pascal compiler,
available in either tape or
EPROM form, comprising a
complete 12K language sys-
tem. The components of the
system are a run-time package
of 4.5K, a 0.5K control pro-
gram and a 1.5K on-screen
editor, as well as a 5.5K com-
piler.

The compiler itself is of the
one-pass type, which directly
produces Z-80 machine code.
Compilation is at an extremely
fast 2,000 lines per minute,
and the code produced will run
programs at a speed between
three and 20 times as fast as
equivalent Basic programs.

The EPROM version comes
on six 2716 EPROMs together
with instructions for fitting
them into the Nascom main
PCB. Documentation is in the
form of two manuals: a 17-
page operating manual and a
programming manual of 40
pages.

Nascom Pascal is distributed
by Lucus Logic Limited, Wel-
ton Road, Wedgnock Indust-
rial Estate, Warwick CV34
SPZ. Telephone: Warwick
(0926) 497733.

board, as can extra RAM as
and when conditions dictate.
In addition the four-slot
motherboard from Stack has
been developed to enable the
user to use up to four car-
tridges. These are switch
selected, allowing any one,
two, three or all four car-
tridges to be used at the same

The Stack Storeboard with
3K costs £49 plus VAT, and
the Stack 8K RAM pack costs
£29, plus VAT; the mother-
board costs £24.99 plus VAT.

All Stack products are avail-
able from Vic dealers, or from
Stack, 290-298 Derby Road,
Bootle, Liverpool. Telephone:
051-933 5511. | @l
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1ABS Aecredited Dealers.

BEDFORDSHIRE: B S Maghera, Seatime Data Systems Ltd, Wooton. 01 628 0898; BERKSHIRE: A Szklarek, Decision
Support Systems, Twyford. 0734 340837; D J Tompkins, PPM Computing Ltd, Caversham. 0734 475015.
BUCKINGHAMSHIRE: P Adcock, R Child, Kingsley Computers Ltd, High Wycombe. 0494 449749.
CAMBRIDGESHIRE: D Bennett, Kamarin Computer Systems, Peterborough. 0780 783204; A Fawcett, Stag Computers,
Huntingdon. 0487 840850. “CHESHIRE: D G Adams, Desktop Computing, Latchford. 0925 415415; E Kilty,
Mellor Computer Consultancy. 061 449 8101. CLEVELAND: | Ishaq Micro Technic Elec., Middlesborough. 0642 221501
CLWYD: Mrs S Boyd, Business Computers NW Ltd, Wrexham. 0978 365200. DEVON:BC Ingleby, Exmore Business
Systems, Exeter. 0392 214461; D Teall, Ms K Young, Keel Data Systems, Salcombe. 054 884 3520.

EAST SUSSEX: P Bangay, Computaccount Ltd, Crowborough 08926 5765; 21 C Holloway, Data Matters,
Eastbourne. 0323 35959. ESSEX: R Suriya, Humac Computers, Romford. 0708 752005. HAMPSHIRE P Purdy, Castle
Micro Systems Ltd, Hayling Island. 07016 2188; P Newlands, Island Computer Systems, Isle of Wight. 0983 529744;
A Cumming, Kennet Computers Ltd, Aldershot. 0252 313442, HERTFORDSHIRE: D Batten, Airmor Electronics, Herts.
05827 66551; N Ray, Alpha Business Systems, Herts. 0920 68926; | W Rees, CCS Mlcrohlre Letchworth. 04626 73301;
M Wale, Val Warden Consultants, Tring. 044282 6774. KENT: P Morris, West Kent Microsystems, Tunbrldge
Wells. 0892 44888. LANCASHIRE: D A Isherwood, Attar Computers Ltd, Leigh. 0942 671491 C Wilkinson, Mipac Services,
Lancaster. 0524 62033; J Gelder, Professional Systems Design, Doncaster. 0302 842345, LINCOLNSHIRE:

R Morris, Z R Computers, Lincoin. 0522 31621. LONDON: M Sibley, Data Management Systems, N1. 01 739 8692;

S McKibban, Albion Computers Ltd, W1. 01 580 6787; Miss J Bland, Cambridge Data Systems, N7. 01 607 0101;
RAgar-Hutton Database, NW2. 01 4501388; | KRohan Stephen Phillips Associates Ltd, N12.
01346 9266/7500; A Beaumont System Logic Ltd, EC4. 01 981 7311 A Cohen, QED Computers, NW7.

01959 7403/8346. LOTHIAN: B Watt Scotbyte Computers Ltd, Edinburgh. 031 343 1005. MANCHESTER: S Colter,
Manchester Micros, Manchester 2. 061 832 5553; J Bilyj NSC Computer Shops, Manchester 4. 061 832 2269;

J Neilson-Ball, Ravenscarr Ltd, Droylesdon. 061 370 8412; P Bellamy, Sumner Jackson &-Co Ltd, Manchester 8.
061832 8261. MERSEYSIDE: PSweeney, Data Exchange, Birkenhead. 051 647 421 3; I Joseph, Ecllpse Computers,
Swinton. 061 793 5622; D Mawdsley, Freshfield Computer Services, Formby. 07048 79186 B Cunliffe, Aughton Micro
Systems Ltd, Liverpool. 051840 1177. MIDDLESEX: Ms S Leach, Ozwise Ltd, Harrow. 01 863 2309. NORTH YORKSHIRE:
A Rlchardson BenJohnson, York. 0904 798241 NORTHERN IRELAND: P Cathcart, FACS, Omagh- 0662 47618.
OXFORDSHIRE: G V Girvin, Courtland Elegtrical Ltd, Oxford. 0865 779436; N Maiden, Oxford Software, Heddington.
086568178. | v Mlchael Alphascan, Banbury SUFFOLK: C D|ckson Database Newmarket. 0638 730625.
SURREY: J Phillip, Phillips Business Systems, Woking. 04862 66096. A Haylock Computron Kingston. 01943 1113;
M J Lane, Interlex Ltd, Hampton Wick. 01 943 0968; J Nayyar, Southern Commerce, Croydon. 0293 543427; R Cox,
Symblotlc ComputerSystems Croydon. 01 680 8606 S Lewis, Micro-Engineering Ltd, Chessington. 01 397 8137.
SUSSEX: D Roberts, Supabeam Ltd, Horsham. 0403 61647. WEST MIDLANDS: SL Davns Adsit Ltd, Birmingham
021622 5385/7. WARWICKSHIRE TGIen Office Systems Co, Coventry. 0203 29308. WORCESTERSHIRE: B Whyatt,
R G Whyatt & Co, Broadway on Thames. 0905 66271. D Thompson Spinks Computer Systems Ltd, Worcester.

0905 29466. YORKSHIRE: A Cainer, Natcom Computer Services Ltd, Leeds. 0532 452928. Job

Setting new standards.

TABS congratulate the above named Accredited Dealers who have attained the
approved standard to advise on and install our fully integrated, modular accounting software.

You can also rely on the best possible advice and after Free London
Accounting

sales service when you buy TABS software from our Demonstrations and Business system,
Accredited Dealers or direct from us. Seminars are held at

Free Seminars and Demonstrations are held in London the World Trade
at the World Trade Centre, each Thursday, and atour Centre within a few
resources centre in Andover each Friday where our minutes walk of \
software can be seen running on many popular micros Tower Hill tube
including Apple, Commodore, SIRIUS, Xerox, IBM and station. o N e e = = = - =
Superbrain. i - Please send more details about TABS business systems and services.

0 32 page introductory booklet O3 Details on Free Seminars and
O User book (please send £7.50 demonstrations
{inc. P&P)) O Price List
O Dealer plans 0 Video Training Tapes
| enclose cheque/postal orderfor€
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Unbiased advice on complete systems and software
from our Applications Desk

Comprehensive 4-day Dealer and Customer Training
Courses

(We also provide you with a free lunch each day!)
Hotline telephone support

Video Training Tapes on most modules-

@ Circle No. 139

_Address

Tel. No.

~ Andover (0264)58933

.TABS Ltd, Sopers House, Chantry Way, Andover, Hants. SP101LS
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TEC Daisy Wheel Printers reflect the
best in Japanese letter quality printing

Features include:

* 40 & 55 CPS Models

* Serial R$232C or 8 bit
parallel {Centronics)
Automatic proportional
spacing
% line feed forward &
reverse
Horizontal Tabulation,
reverse platen feed,
graphics
2k buffer and Word
Processing function
ROM fitted standard

* Logic seeking and
space skipping

* Black and Red ribbons

61 NEW MARKET SQUARE, BASINGSTOKE, HAMPSHIRE
Telephone: BASINGSTOKE (0256) 56468 (4 lines)

m|$‘° ' Telex: 859669 (MICROP G)
eiex:
' " hc‘“l’ ltd‘ Japanese Office: 101 Abe Bldg..4-F:2'42 Kaiia | inbo e, Cigadoily, Takve

IMPORTERS AND DISTRIBUTORS OF QUALITY MICRO COMPUTER PRODUCTS TO THE TRADE
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Commodore’s arsenal
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We take a look at
the plethora of new
products just
announced by

Commodore.
THE LAST YEAR has seen an explosion in | CP/M card, which is scheduled for some
the choice of small computers available. unspecified future date — illustrated above

(right).

Commodore 510 will appear in September
1982 at a price of £695. it will have all the
Vic-30's features with 64K to 256K RAM
and the Z-80 CP/M slot — illustrated above
(centre).

Commodore 710 is the mystery machine.
Commodore will only say that it will cost
£995 when it appears in September 1982.

Commodore 720, also due September 1982,
has an 80-by-25 integral screen, two floppy-
disc drives, 128K to 256K RAM and the
CP/M board slot. It inciudes the Vic music-
synthesis and sound facilities and is priced
at £1,595.

Already we have seen the BBC Micro-
computer, Sinclair’s ZX Spectrum and
the MZ-80A from Sharp. Added to this is
the entry of the larger more established
big league into the micro sector of the
market. IBM, ICL, Digital, and Bur-
roughs have all launched micros lately.
So it is with some interest that we take
a sneak preview of the new machines
from Commodore. Not so long ago Com-
modore was the biggest seller of micros in
Britain. Just whether it can maintain

momentum as the competition hots up
remains to be seen, but the company’s
new range of computers clearly aims to
do something about it.

In total, Commodore is adding six new
computers to the range, to make a full
complement of nine machines:

Vic-10, also known as the Max in the United
States, is the machine that will compete with
the Spectrum. Costing about £100, the Vic-
10 will have sound, and full-colour graphics
on a 320-by-200 pixel screen. On board will
be a mere 2K of RAM. The graphics are
promised to be “of the 3-D variety”, what-
ever that means. A range of easy-to-use
interfaces will be available, and the machine
is to be sold as a three-in-one video game/
home computer/music synthesiser. It will be
available at the end of 1982.

Vie-30 is due to be launched in January 1983
to sell at around £250. it will have colour
and sound similar to the Vic-10, 16K RAM
and 20K ROM to carry the Basic and oper-
ating system. It will have the same “3-D
graphics” as the Vic-10.

Commodore 64 is promised for October 1982
at a price of £450. Its specification is as for
the Vic-30 but with 64K RAM and serial and
parallel ports. There will be room for a Z-80
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In addition there are to be three more
disc drives, a new Diablo-based printer, a
networking system called Keynet, as well
as the Vic networking system. ]

The Commodore 720 computer [s the top of the new range of micros.

The Keynet printed-circuit board.
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Clive
Sinclair

FOR MANY users of computers the systems
giants do not exist, or at best are some
shadowy presence at the edge of their
vision. For them, Sinclair’s name is
synonymous with computers.

Asked to define briefly the nature ot
his success, his firm’s pre-eminence in
this fastest-moving of all businesses,
Clive Sinclair “Uncle” to many of
those who would not claim even a nod-
ding acquaintance with the rectuse of
Cambridge — responds with the idea of
*‘advanced design”.

Yet is advanced design an assurance of
success? Sinclair certainly holds to it
almost as an item of faith, a personal
creed. Without his advanced design he
would be nothing; with it he can aspire to
king. Did he fear, for example, that as
the microcomputer market attracted the
industry behemoths with their huge re-
sources of capital and research, and their
vast production facilities, that his flexible
but centralised outfit would be crushed
by the onrush of capital seeking a down-
market whitewash? No fears.

Creative electronics

Sinclair’s belief in advanced design.
and in particular in the ability of his own
people to maintain the level of creative
electronics design to keep him one or
more jumps ahead of the would-be com-
petition, is like a shield of righteousness:
almost as if he had God on his side
against the big battalions.

I suggested that this approach was
almost the exact opposite to IBM’s, yet
sooner or later he would confront IBM in
the personal-computer market-place.
How would his ideas on elegance fare
then? Did he know better than IBM? Did
he, indeed, relish the fight?

“IBM is a fair competitor which has its
views on the market-place as we have
ours, and which of us succeeds in
whichever market will be the one that
does the better job. That is fair and
straightforward. I do not relish the fight

- nothing makes life more complicated
than competitors — but I do not mind it.
I think IBM is at a tremendous disadvan-
tage because of its size. It makes it harder
for them to react swiftly but there is the
tremendous advantage of their experi-
ence and technical base.

“‘But in any one-for-one confrontation,
as the phrase goes, we would win. I think
we are better. First of all, where do they
have their great strengths? Let’s say
marketing. In order to give ourselves that
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More people have heard of Clive Sinclair than of any

other individual connected with computing. He talked to
Martin Hayman about his past and present ventures,

and plans for the future.

sort of strength we have allied ourselves
with Timex which with 70,000 consumer
outlets obviously has greater consumer
strength than IBM in America.

*“Then if you take our machine — the
Spectrum — apart and theirs, you will see
that theirs is a very old technology. On
the outside the IBM Personal Computer
may look elegant but inside it is board
after board after board of chips. The cost
of making it must be astronomical. It has
been rushed through because the micro-
computing craze has caught them un-
awares”. Could it really be the case that
IBM had not foreseen the new wave, I
asked? Was its design not rather a differ-
ent, perhaps more conservatively speci-
fied approach?

“No — open one up. It is unbelievable.
They have a board about this big — the
size of a large coffee-table book — with

God knows how many chips on it, it must
be 100, and that is just to do colour. We
do it on one chip. It is the best they can
do in the time available to them. That is
always the case — big companies do not
make the innovative steps, it is just not
the way things work.

New generation

“In the same way the big motor-car
companies will not be the leaders in
electric cars, just as the big yacht com-
panies of the past were not the people
that built the steamers, just as the great
train people were not the peopie that
made the cars, just as they in turn were
not the people who built the planes.
Every time there is a new technology, a
new generation of companies comes
along”.

And what about Sinclair Research?
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Could he not foresee a time when Sinclair
itself would be established, would be-
come conservative and would be tripped
up by the onrush of yet another new
technology? “Yes, it will. We have no
ability to prevent that; it will happen
eventually — it is unavoidable. But we
might be able to maintain our position at
the leading edge indefinitely if we con-
tinue with our present policy of not being
a big manufacturer or bulk distributor”.

Commercial sense

To some very large extent, Clive Sin-
clair identifies with his own products. He
brings you neatly up to date and then
gives you a tantalising glimpse into the
future: “Can’t give any precise details but
the worldwide patents are being filed”.
On the guided tour he may shaft a com-
petitor or two, which is all good commer-
cial sense and helps to popularise his own
cause and sell his own products. So why
exactly does he make computers?

“I make computers because they are a
good market, and they are interesting to
design. I don’t feel bad about making
them, or selling them for money or any-
thing, there is a demand for them and
they do no harm; but I don’t think they
are going to save the world”.

Sinclair spends a great deal of his
time simply thinking about the future,
and the products which will answer the
public’s desires in three or more years
time. One refreshing characteristic in a
business where a little knowledge is often
spread painfully thin, is that Sinclair is
never afraid to say “I don’t know any-
thing about it”.

In person, of course, he cuts the figure
of everyone’s favourite boffin: the pale
skin, almost translucent yet with a rosy
tinge; the high, domed forehead with its
monkish rim of crisp, light-ginger hair:
the pale, clear, steady eyes behind pebbly
glasses. At the press conference to launch
the Spectrum he spoke as Polonius pre-
scribes; briefly, to the point and wittily,
as the flashguns exploded around him.

His facility in public speaking is gained
from practice: he is often invited to lec-
ture on the computer business. A face-
to-face conversation banishes any suspi-
cions of self-conscious boffinry. His
Chelsea apartment is cool, clear and un-
cluttered, and free of electronic machines
except for a small Japanese cassette
stereo. His suit and shirt, like everything
else in sight, are expensive and under-
stated. He speaks clearly and promptly
and rarely evinces the flippancy to which
others in his position might feel them-
seives entitled.

Two characteristics of Sinclair’s pro-
ducts stand out when one looks at the
history of Sinclair Radionics and Sinclair
Research: their smailness and the original
use to which chips have been put, some-
times working outside their intended pur-
pose to create a new and unforeseen
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design concept. Sinclair says that small-
ness was never an end which was pursued
for its own sake: it is a function of the
need for elegant solutions to existing
design problems. “I just like efficiency in
design in whatever form”.

Did he equate miniaturisation with ele-
gance? “Not quite — in fact sometimes
not at all. To miniaturise some things
might be inelegant, but it is certainly
inelegant to make things larger than they
functionally need to be, assuming there is
not some other benefit in making it lar-
ger. Once or twice we have made things
deliberately small, like the radio kit. That
was just a gimmick, to make it an exciting
thing for people to build so that they
could say it was the tiniest radio in the
world”.

Yet many people — for example, those
with a desire to use a computer in the
home rather than a need to use one in a
professional environment — respond to
smallness and may be prepared to make
some corresponding sacrifices in outright
performance. In an increasingly cramped
and miniaturising age smallness is sexy,
and for the manufacturer it can make the
difference between sale and no sale.

Anyone who has ever used a ZX-81
knows that the first line of the display
keels over; it does so because the design
of the four chips was pared to the bone.
In the domestic market, functionality can
encompass a certain amount of corner-
cutting if there is a countervailing trade-
off in space utilisation, convenience and
price.

Smallish is beautiful

Cynics might observe that in this con-
text elegance may be little more than a
self-serving concept fitted up to justify
under-specification. Yet in most import-
ant respects Sinclair’s current machines

do work; they are not small merely in |

order to make them cheap. “If you take
the current computer — the Spectrum —
that is compact”, says Sinclair. “If you
made it any larger it would simply be
more expensive. There would be no con-
tra-benefit, so elegant design has led to a
very compact shape compared with its
competitors, not because we wanted it to
be tiny. On the contrary — if 'we had
wanted to make it really tiny we could
have made it, I suppose, the size of a
cigarette packet.

“But that would not have been func-
tional, because the keyboard would not
be usable. The Spectrum sacrifices no-
thing to size. The keyboard is exactly the
same spacing and pitch as an IBM, which
is why we went for that size. If we went
down to the size of a cigarette packet it
would not be cheaper, it would be more
expensive. That size is optimum”.

The keyboard is one area of the Spec-
trum’s design which Clive Sinclair took
an active part in specifying. Sinclair drew
up the original specification of the Spec-

trum a mere year before they started
rolling off the lines; and then delegated
most of the production design, with the
exception of the keyboard’s design and
specification and some suggestions on
how to reduce the number of chips. His
initial work was done with an engineer
and an industrial designer as a three-man
team.

What about reliability? Did the drive
towards elegance ever .militate against
professional standards of reliability? It
has been suggested that Sinclair effective-
ly uses his public as guinea-pigs: many are
the tales of returns not dealt with for
weeks on end. “It’s true that in the early
days commercial pressures and lack of
design experience led to a lack of reliabil-
ity: 10 or 15 years ago we did not know
how to design for reliability. Now we
know very well — perhaps better than
anyone. But it has been a long lesson to
learn”.

‘“‘Computers do no
harm — but I don’t
think they are going

to save the world”’

What about all the ZX-81 returns? It is
a calumny which Clive Sinclair rebuts
heatedly: “That is absolutely not the
case. We have records going back to the
very first ZX-80s we produced. We have
a lower rate of failure on our computers
than anybody else in the world, and the
reason for that is that we do everything to
keep the quality right. The ZX-81 pro-
duction line is a miracle of efficiency;
after all, one is made every 10 seconds.
They go through the most amazing qual-
ity control. Also we have a far lower
component count than anyone else. We
have only four chips where everyone else
has 40”.

Sinclair has plenty of experience in
selecting chips. Many of his designs have
displayed original and unconventional
uses of components. He is self-educated
in electronics and when he left school —
the last of more than a dozen he attended
— in 1958 decided not to go to university
“because most of them offered only elec-
tronic engineering and I had no desire for
such a broadly-based course.”

By his own account, it appears he could
have taken up any of a variety of careers:
his first love was, and remains, mathema-
tics: “‘I was very good at maths, if I may
say so modestly”’. He had a strong in-
terest in English, as evinced by the fact
that his first few jobs were as a technical
writer. By the time he married his in-
terests in electronics — into which, he
says, he was “diverted”” from maths —
and English were put to work in running

(continued on next page)
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Interview

(continued from previous page)
a small electronics publishing concern. In
1962 he had already written 17 books.
Sinclair found the work comparatively
undemanding and started to turn his
theoretical knowledge into practical pro-
ducts. The first device bearing Sinclair’s
name was to have been a transistor radio
kit. He had spotted that import controls
were keeping Japanese products out and
that there was a slot there for him.
Evidently he had a natural feel for
what people wanted, even then. Financial
backing, however, was a problem and
after Sinclair had left his job to put all his
-efforts into the new venture, his promised
backing fell through. Electronics was
relegated to a spare-time activity while
Sinclair supported himself with freelance
writing.

1
““Mullard did not
think there was
a future in

digital watches”’

One of his first significant commercial
ventures was to buy and resell transistor
components from Plessey, after grading
and testing them. Thus was born Sinclair
Radionics, which has a comparatively
well-documented  history of steady
advancement through the 1960s. Its in-
novatory consumer electronic products
included radio and amplifier kits, built
hi-fi sets, and in 1972/3 the world’s first
pocket calculator.

During thjs period Sinclair’s baseline
knowledge of what integrated circuits
could do, and the practical possibilities
for the consumer of the latest chips, stood
him in good stead and his products ac-
quired a reputation for clever design and
compactness. His 1962 radio kit had fea-

tured the novel use of germanium alloy -

transistors. The class D pulse-width
modulated amplifier of 1964/5 used
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switched pairs of output transistors
which, it appeared, leaned rather too
heavily on the theoretical possibility of
Zero rise-time.

It was the adoption of the hearing-aid
battery in 1972, along with the adoption
of a monolithic seven-segment gallium
arsenide display chip bought in from a
Canadian firm, which permitted Sinclair
to reduce so drastically the size of the
calculator, which had previously been
powered by the bulky dry-cell torch bat-
teries. Just as the Bowmar display was
used with the standard Texas Instruments
calculator chip in an unusual way, so
Sinclair pioneered the use of integrated
injection logic chip in his 1975 Black
Watch.

This was where Sinclair came unstuck
for the first time. Until then he had
stayed one jump ahead of the opposition
by either releasing a comparable product
to the opposition’s at a lower price, or by
vastly improving its features and holding
the price. It is a familiar pattern to
those who know only of the recent
growth of Sinclair Research through
microcomputers.

Accounts of the Black Watch fiasco
vary. The official version runs as follows:
“Up to 1976 Sinclair Radionics had en-
joyed 15 years of strong turnover and
profit growth. However, the company
sustained moderate losses due to difficul-
ties with chip supplies for the Black
Watch. As a result there were insufficient
internal funds available for the final
stages of the pocket TV project. Accord-
ingly additional funds were sought”.

Sinclair designed the Black Watch,
which was the first to have all of its
components on one chip. The design was
passed out to Mullard for manufacture.
who rather late in the day decided to back
out. “They did not think there was a
future in digital watches. They could have
made them, but they did not want to. We
were told it was a matter of corporate
policy at Eindhoven — we could not get
any more sense out of them than that.
They never made us any chips”, Clive
Sinclair recalls.

Disastrous delay

The design was then passed on to ITT,
losing Sinclair about 18 months. The de-
lay proved disastrous for a firm which
depended on being first into the market
with a new product and had already
primed the public for a £30 watch where
previously they had been paying £80. ITT
had terrible problems with yield and, says
Sinclair, “‘did not really keep us informed
about what was happening.” There were
also problems with the production of the

watch. In a centrally heated office build-

ing with nylon carpets and lots of elec-
trical apparatus the watch was damaged
by static electricity discharges. )

It was a major setback for Sinclair and
soured relations with ITT, who settled a

lawsuit brought by Sinclair for £50,000.
Ironically, on the eve of the Black
Watch’s launch, ITT was to have given its
executives a Christmas gift of a Black
Watch with the message “Best of British .
technology — ITT and Sinclair”, or some
such legend. When matters degenerated
to the point of legal action, the gift was
adjudged ill-conceived and was withheld.
Perhaps some unfortunate ITT public
relations executive still has a drawer full
of Black Watches against the day when
they have gained an antique value.

Flat-screen TV

Unhappily, the Black Watch fell at a
time when Sinclair had been investing
heavily in his Microvision pocket TV. It
had been under development for over 10
years, latterly aided by funds from the
National Research and Development
Council. Clive Sinclair had put a great
deal of effort into the flat-screen TV and
was loth to let it go by default.

He was faced with the problem either
of dropping the TV and reducing the size
of the company or of seeking outside
investment. He went to the National En-
terprise Board, then headed by Lord
Ryder, which put in sufficient funds to
launch the Microvision in January 1977
— after 12 years and £500,000 invest-
ment.

During the NEB era Sinclair had as
principal products the Microvision, a
range of very successful pocket calcula-
tors and a range of digital multi-meters
from the instrument side of Sinclair
Radionics, which had been steadily earn-
ing money throughout the early 1970s.
Among the calculators was the Cam-
bridge Programmable, whose price was
claimed to undercut the opposition’s by
up to 75 per cent.

In late 1978 Sinclair introduced the
Enterprise programmable calculator
which, together with a program library,
sold for around £25. It was a sign of
things to come, for Sinclair was working
on Britain’s first personal computer, the
NewBrain.

But the rules of the game were chang-
ing. Lord Ryder, who had given strong

.personal backing to Sinclair, left the

NEB. The new NEB personnel decided
that the future for Sinclair Radionics lay
with the instrument side of the business,
rather than the calculators and the TV, in
the mistaken belief that Sinclair would
not be able to compete effectively with
the Japanese. The NEB took over the
instrument side of the busjness while
Sinclair himself severed his connection
with Sinclair Radionics, consistent with
his belief that consumer electronics were
the key to a profitable future.

In July 1979 Sinclair Research emerged
from the ashes, and in the following
month the ZX-80 was conceived presum-
ably drawing on the experience gained in

(continued on page 61)

PRACTICAL COMPUTING July 1982




~Fast CP/M

Business Application Software
from Padmede

SALES/DEBTORS
LEDGER SYSTEM

STOCKANVENTORY

CONTROL
/ - | :
PURCH £
- Padmedc I LEDGER SYST x Podmede
- COMPUTERSERVICES B o = COMPUTER SERVICES
- - s :

| 2 Padmede

COMPUTER SERVICES

|

I
|
|
|
|
|

¥
Padmede | Pad
COMPUTER SERVICES a Mmede
OMPUTERSEFVICm
- :
- .' Ladges System
- .'
-:- ; - b Creditors Ledger
—F
= - r—
. i
NOMINAL/GENERAL . & : L. I. - i = SALES INVOICING

LEDGER SYSTEM L ) ) : o= o Sa
pe ) 2

Nominal/General Ledger System

at £249 per module

The Padmede Business Control System is available now
on the following machines:-

Sharp PC-3201, MZ-80B ® Apple II ® NEC PC-8000 ® DEK VT180 ® Sirius I ® Osborne I
ICL Personal Computer ® Rair Black Box ® Wangwriter
Hewlett-Packard 125 ® OKI if-800 ® Toshiba T200 ® IBM Displaywriter

Send for details of the Dealer Demonstration Pack

Padmede’

COMPUTER SERVICES
351, Fleet Road, Fleet, Hants. Telephone: Fleet (02514) 21892/3. Telex: 858575.
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world’s first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements — the facility
toload and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New - BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs.

the heart of a system
that grows with you.

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@ Fullrange of mathematical and
scientific functions accurate to eight

- decimal places.

® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

@ Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip — unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours'
work with a fine-tipped soldering iron.

- And you may already have a suitable

mains adaptor - 700 mA at9Vv DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
‘pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it forlong and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.
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6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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Available now-
the IX Printer
foronly £59.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics. _

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.
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At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

I_To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.

Order
I Qty | Item Code | Itemprice | Total I .
| — . O Bl
| Sinclair ZX81 Personal Computer kit(s). Price includes !
I | ZX81BASIC manual, excludes mains adaptor. 12 49.95 I
| Ready-assembled Sinclair ZX81 Personal Computer(s).
I ____| Priceincludes ZX81 BASIC manual and mains adaptor. 11 69.95 I
| Mains Adaptor(s) (700 mA at 9V DC nominal unregulated). | 10 8.95 |
I 16K-BYTE RAM pack. 18 29.95 I
i Sinclair ZX Printer. - T - 5995 |
I | 8K BASIC ROM to fit ZX80. 17 | 1995 | 7 |
| Post and Packing. ! | 205 |
| [J Please tick if you require a VAT receipt TOTALE I
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ I
I *Please charge to my Access/Barclaycard/Trustcard account no. |
I *Please delete/complete as applicable. || ‘ | =1 | I} l I | i 1 | ] i I
Please print.
| Nememrmesiviss L2t L L L L L bbbttt g gl
| Address: ()T R [ e
T 1 O T e 0 O Y 0 SO 0% L |
PRCO7

LFREEPOST —no stamp needed.
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GUESTELCARE

more than just hardware and

software at good prices.

4

We supply @aPpPle hardware and software to care for your financial
modelling, accounting, word processing etc.

But at Guestel that's not the end of the story. We supply GUESTELCARE -
care to ensure that the system you chose is tailored to meet your specific
requirements. We also train all operators to achieve maximum efficiency from
the system.

After you have purchased your system Guestel care continues with night
and day technical and operational support.

Our care also extends to our prices, we take care to keep them as
competitive as we can.

Clip the coupon or call into our showrooms and let Guestel care for you

and your micro.
——

|

8/12 NEW BRIDGE STREET LONDON EC4V 6AL.
TELEPHONE 01 583 2255.

\ Ui
41/43 BALDWIN STREET BRISTOL BS1 1RB. X [ Please send me the current Guestel ‘qpplc systems and software price list.

D=2 Ol (O s 20 0 i D Please ask your sales staff to contact me.

. NAME
. COMPANY

® . ADDRESS !
. TO GUESTEL LIMITED 8/12 NEW BRIDGE STREET LONDON EC4V 6AL. i

DEALERS AND LEVEL ONE SERVICE CENTRES
Guestel Limited is a PLANET company. @ Circle No. 143 Appleis atrademark of Apple Computer Inc., Cupertino, CA, USA.

15 GRAND PARADE BRIGHTON SUSSEX BN2 2QB.
TELEPHONE 0273 695264.
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(continued from page 56)

developing the NewBrain. It is a measure
of the speed and decisiveness with which
Sinclair moved from this point that the
NewBrain has only just been launched
after being shuffled off to Newbury and
Grundy.

Admittedly the NewBrain has been
redesigned, but then so has the ZX-80,
bringing it down from the 22 chips of the
original design to four in the current
ZX-81.

Sweatshop chips

As any ZX customiser will tell you,
when you open up a ZX-81 you will find
chips from all over — Honduras, the
Philippines, El Salvador, the sweatshops
of component manufacture throughout
the world. It is to his experience of
component selection that  Sinclair
ascribes the remarkable success and re-
liability of the ZX-81: “It is partly due to
the small numbers of chips that we use,
partly to selecting the right suppliers for
the chips. We monitor exactly the failure
rate of every part that goes into our
machines. And since we know the failure
rate, if we detect anything statistically
deviant, we can deal with it at once”.

One of the first jobs which Sinclair
singled out at the formation of the new
company was dealing with component
sources and reliability: one engineer’s
sole function is to talk to component
suppliers and organisations which test
and collect ddta on chip sets.

Given that the ZX-80 and 81 were
well-designed and built, what was it that
made them such a runaway success? Why
was Sinclair so confident of success that
he ordered 100,000 sets of parts for the
ZX-80 — exactly the number that were
finally produced and sold? “I think there
has always been the potential for people
to want computers. It is just that we can
now offer them at a price which makes it
possible. We were always seeking to offer
better value for money.”

Sinclair has described the hobbyist,
with whom he has a great deal of sym-
pathy, as “a dead certainty” to buy the
ZX-80. It is easy, of course, to be smart
with hindsight, and one of the secrets of
business when you are as personally vis-
ible as Clive Sinclair is to give your com-
petitors the idea that you are infallible.

Few, however, would have predicted
the other market which Sinclair pin-
pointed — the man in the street who,
given a suitably priced product with an
attractive and comprehensive self-learn-
ing manual, could be tempted into mak-
ing a mail-order purchase. Sinclair’s ex-
perience in mail-order selling paid off,
and it is a tactic which has immeasurably
strengthened his strategy in selling the
ZXs, first at home then to France, West
Germany, Australia and even Japan, and
now, through Timex, to the United
States.
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The “man in the street” of course uses
the ZX rather differently from the enthu-
siast. He is likely to treat it as a practice
tool, to familiarise himself with Basic and
to come to grips with the concepts and
terms of computing. The enthusiast may
well have passed through this stage a long
time since, but cannot yet afford anything
more elaborate.

Sinclair is amused and gratified by the
attention the ZX-81 has received from
determined customisers, who fit the
machine up with keyboards, character
generators, colour cards and so forth
until their machine bears no resemblance
to the little black wedge shipped out of
Dundee. He has, of course, heard that it
is now possible to purchase a hard-disc
attachment: ““Quite overgilding the lily”,
he comments with a hint of irony.

There is no doubt but that suppliers of
Sinclair peripherals and software are kept
hard at work. Sinclair has strengthened
up the software-marketing side of the
business with a new range of approved
software developed partly by ICL and
partly by the specialist software house
Psion, and sold through W H Smith.
Clearly he is not yet ready to sit back and
let other people cream off all the software
revenue the ZX-81 generates.

The 40 per cent cut in the price of the
16K RAM pack might also embarrass
seliers of unapproved add-on memories
who feel they can carve themselves a
small niche by playing Sinclair at his own
game. The keener pricing also maintains
the separation between the ZX-81 and
the new Spectrum.

The Spectrum is not, of course, in-
tended as a replacement for the ZX-81.
Sinclair reckons that it will be bought and
used by laboratories, research establish-
ments, small businesses and retailers as
well as by individuals. If reactions from
the dealers are anything to go by — and
they are, in the end, the people who have
to sell personal computing merchandise
— the competition has good reason to
take fright.

Cut-throat competition

Sinclair’s lavish full-colour advertise-
ment features a point-by-point compara-
tive breakdown of the specifications of
the competitive machines. It is bad news
for them — so much so that it was
reported from April’s Computer Fair that
dealers were knocking out the Com-
modore Vic-20 for less than £135, cut
from about £200.

What of the home-grown competition
from Acorn Computer. which against all
the apparent odds made off with the BBC
contract and about which Clive Sinclair
has been so publicly vitriolic? One of the
two chiefs at Acorn, just down the road
from Sinclair in Cambridge, is Sinclair’s
own alumnus Chris Curry. Sinclair bears
him no ill-will at all — they still meet

| socially on occasion — but what sticks in |

Sinclair’s craw is the BBC’s attempt to set
a standard for software.

“It was nothing to do with Acorn — it
was to do with the BBC. I was, and still
am, disgusted at the way the BBC
handled things. Acorn quite reasonably
got the business and good luck to them. I
am not complaining about that, I am
complaining about the BBC’s behaviour.
I think they are atrociously aiateurish.
They are marvellous at making pro-
grammes and so on, but by God they
should not be making computers, any
more than they should be making BBC
cars or BBC toothpaste.

‘““We are always
seeking to offer
better value
for money”’

“They were able to get away with
making computers because none of us
had sufficient power or pull with the
Government to put over just what a
damaging action that was. They had the
unmitigated gall to think that they could
set a standard — the BBC language. It is
just sheer arrogance on their part.

“I may not know everything there is to
be known about computing but really
they know very little. It is terrifying: it
would not matter quite so much if they
were not such a respected authority
worldwide, so it makes us have to strug-
gle twice as hard. But we will win hands-
down because we know so much better
what is needed and know so much better
how to do it than the BBC does that our
system, our machine and our language
will completely win out in any competi-

 tive battle.

He relishes the deals with giants like
Timex and Mitsui which, like every other
aspect of the company, he has a hand in
drafting. He prides himself on the fact
that the manufacturing licence deals for

(continued on page 63)
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e Excellence
. of your ZX81

With MEMOTECH Add-0ns
High Resolution Graphics

[uT{uN)(dd;] @ Fully programmable high
resolution (192x248
pixels).

@ Video page is both memory
and bit mapped.

@ Video page can be located
anywhere in the RAM.

@ The number of video pages

is limited only by your RAM

size (each page occupies
about 6.5K RAM) and
pages can overlap.

@ Instant inverse video.

@ Switching inverse video on and

off gives flashing characters/numerals etc.

@ Video pages can be @ Access to video page is
superimposed by similar to plot and unplot
software switching. commands in BASIC.
The pack comes in an elegant aluminium case, anodised black and
styled to fit onto the back of the ZX81, allowing more add-ons (Memopak
RAM, Sinclair printer, etc) to be connected without a further power supply.

It contains a 2K EPROM monitor, holding a'full range of graphics subroutines which
can be called by the BASIC USR function or by machine code.

Memopak 16K Memory Extension E

MEeMOPANK 16H Itis a fact that the ZX81 has revolutionised home computing and coupled with the new
Memopak 16K it gives you a massive 16K of Directly Addressable RAM, which is neither
switched nor paged. With the addition of the Memopak 16K your ZX81's enlarged
memory capacity will enable it to execute longer and more sophisticated programs, and to
hold an extended database.

The 16K and 64K Memopaks come in attractive custom-designed and engineered cases
which fit snugly on to the back of the ZX81 giving firm, wobble-free connections.

J
Memopak 64K Memory Extension I

The 64K Memopak is a pack which extends the memory of the ZX81 by a further 56K, and
together with the ZX81 gives a full 64K, which is neither switched nor paged, and is
directly addressable. The unit is user transparent and accepts BASIC commands such as
10 DIM A(9000).

BREAKDOWN OF MEMORY AREAS

0-8K . . . Sinclair ROM 8-16K . . . This section of memory switches in or out in 4K blocks
to leave space for memory mapping, holds its contents during cassette loads, aliows
communication between programmes, and can be used to run assembly language
routines. 16—32K . . . This area can be used for BASIC programmes and assembly
language routines. 32-64K . . . 32K of RAM memory for BASIC variables and large arrays.
With the Memopak 64K extension the ZX81 is transformed into a powerful computer,
suitable for business, leisure and educational use, at a fraction of the cost of comparable

systems. y

3 month
trade-in offer!

For your future needs, we'll
allow you £10 against your
purchase of our 64K model if:

you return your 16K pack within 3
months of receipt;

you supply evidence of purchase;

your 16K model is received by us
undamaged and unopened.”

* We reserve the right to reject, for discounting purposes, units
which have been either opened or damaged in any way.

. R R e e e S e e e e
HI-RES GRAPHICS Price N Total
commg Soon“. RO C Prl1ease make ot Please send me ice No ' \
&g&tgﬁé’éﬁ Lt% 0 116K RAM @ £26.00 + £3.90 VAT £29.90 .
I ' 64K RAM @ £68.69 + £10.31 VAT | £79.00 I
Please Debit my HRG @ £52.00 + £7.80 VAT £59.80
) . Access/Barclaycard* = . : I
A complete range of ZX81 plug-in peripherals account number Packaging & Postage @ £2.00 per unit :
Centronics Interface & Software Drivers I TOTAL ENC 1 I
Digitising Tablet RS232 Intertace I *Please delete whichever does not apply
We regret we are as yet unable to accept SIGNATURE DATE
orders or enquiries concerning the above I
products, but we'll let you know as soon NAKE AREIRESE
as they become available. { TELEPHONE -}
©R. Branton & G.A.C. Boyd 1982 | e —— ] e | T s Te] e (i s g mmae®

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
62 @ Circle No. 144
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overseas terrains are costly. Technical
leadership, of which he considers himself
an exponent, can be quantified in hard
cash.

For Sinclair, professionalism is merely
the other side of the coin of advanced
design: “Professionalism is very import-
ant. We have very professional people
and we do everything on time, to very
tight schedules and with a great deal of
commitment. We just are not amateur.
There is no room for amateurs these
days”. Did he think, then, that there
were many amateurs still in business?
“Oh yes, I am afraid there are still many
companies around in the world of per-
sonal computers — it is inevitable in any
new field — who are far more amateur
than they need be”.

Ready right away

Did he include in the amateur category
the common practice of “kite-flying” —
announcing a product with a stupendous
specification for delivery “next month”?
“Yes there is far too much of that and it is
very silly. It mucks up the market-place
at the time but it rebounds on the com-
pany eventually. They are talking about
products that are further and further
away. If we announce a product now, it is
because it is ready for production. With
the Spectrum, we had the pilot run before
the launch and those were the models
at the launch. The following'week it went
into production, just like that. It is fully
tooled; there is nothing undone on that
machine.

“But at the same time our competitors
are announcing machines which will not
even be ready until next year. They say,
‘Oh yes, we have a competitive machine’,
but they have not even started the darn
things. That is absurd. We are at the
same stage as they are talking about with
our machine of the next generation”.

What was his prescription, then, for a
successful personal computer manu-
facturer in future? “You have to have in-
house technical capability in every poss-
ible area. This is going to be vital in the
computer industry — if you cannot make
the peripherals, you are not going to be in
business in the future. You have to do the
printers, the teletext, the floppies, the
lot. The Japanese are doing this”.

What did he think of the conventional
wisdom that the Japanese were strong on
hardware but would not make it in soft-
ware because Basic is so closely identified
with the English language? ‘“‘The
Japanese are coming up strongly on the
software side, making all their machines
IBM-compatible. They can ride on the
back of all the software generated by the
IBM machine and they would succeed if
they did not have to produce a single item
of software themselves”. Hence, presum-
ably, Sinclair’s pre-emptive strike to re-
tain control of ZX and, presumably,
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Spectrum software by securing worldwide
distribution rights to commissioned soft-
ware of the best quality.

Looking to the future, the ZX-83,
as Sinclair called it, would not be a
replacement for the Spectrum which he
saw as having a very long life. Yet he said
the same, less than two years ago, of the
ZX-81 which has rapidly fallen into the
bargain basement; already recent pur-
chasers of the ZX-81 are kicking them-
selves for not waiting a little longer.

“The next step will be to make a
machine of a suitably higher price which
would have a built-in screen and dual
floppies — Microdrives, that is. It is
conventional in the sense that it contains
what the Osborne or the IBM personal
computer have, because that is what is
needed”. But definitely not with conven-
tional 5.25in. floppies? “Oh no. Our
Microdrive is miles ahead of what anyone
else is doing. We have that working you
know — it is not a figment of our
imagination, it was working at the show.
It is not fully tooled yet.

“We have three elements that people
will want: our printer, the flat-screen
display, which is critical — the world
needs flat screens, that technology is
paramount — and the microfloppy, and
you bring them all together. That pack-
age becomes a much handier package
than, say, an IBM system.

How portable is portable? The
Osborne, against which the ZX-83 will
certainly tilt, is portable to about the
degree as a suitcase full of bricks. “We
are doing something that is maybe a
couple of pounds in weight — say two to
four to be on the safe side”. This is a
product which Sinclair says is due for late
1983 release.

Portable machines

But are people really going to want to
trail around with computers under their
arm? “Not necessarily. Sooner or later
people will not need to carry computers
around. If they need one in the office and
one at home they will buy one for each
place and just transfer, say, diary data.
But lots of people do need portability
schoolchildren, for example, or if you
want to use it on a plane”.

What uses did he envisage for the
microcomputer, now it has established
itself as more than a hobbyist’s toy? What
will people do with ever-increasing power
and cheaper memory? “Expert systems
are what excites me, I think”. And for
the home — what practical example did
he have in mind? “A computer database
that has the similitude of the knowledge
of a professional expert, that you can
refer to in the same way that you can
refer a problem to that expert. What I
want to see us do, and other people do, is
have experts that can be used by people
in the home: a doctor, for example, that
the family could turn to and say, ‘I have

these symptoms’, and it would respond as
a doctor by saying ‘There’s a lot of it
about’, or something of that sort™.

Could he suggest any other such areas
of expertise? “Oh yes, education is the
great one. We are a long way from it yet,
but things are changing very rapidly and
the day will dawn when computers will
teach better than human beings, because
they can be so patient and so individually
attuned”. A future Encyclopedia Britta-
nica, as it were? “No, it will replace not
the Encyclopedia Brittanica but the
school’’.

““The Microdrive
is not just a
figment of our
imagination”’

Surely there was a threat here to
normal personal communication? Did he
not fear that the computer might have a
de-socialising effect on people? A recent
report in New Scientist suggested, for
example, that networking buffs became
withdrawn from their everyday lives and
preferred to communicate with their on-
screen pals. “Yes, I am concerned with
this. We have to watch very carefully that
you do not remove the rituals of things
like shopping or banking. Sometimes it is
possible for something to disappear
before people realise that it is what they
want to keep”.

Nevertheless, an RS-232 and network-
ing interface for the Spectrum will be
available later this year. “I think sending
letters is a particularly elegant way ‘of
using small computers, without being a
threat to any existing social activity”.
Further uses of the network capability
would be to link into larger-scale fixed
databases as well as sharing expensive
peripherals such as letter-quality printers
which would probably be in the form of
an optical disc. Sinclair does not discount

{continued on next page)
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the possibility that the technology to
write to an optical disc will eventually
become available to the individual, but
though he is keeping abreast of the latest
developments, he says that Sinclair is not
itself doing any work on laser-driven
stores.

I like doing
— solving
problems’’

Pursuing the point about the computer
becoming a substitute for real life. I
asked Sinclair what implications he saw in
the laser-driven store, linked to a battery
of large flat-screen TVs. Indeed, ‘‘the
high brightness of thin CRTs makes them
ideal for use in projection systems”, says
Sinclair’s business briefing, which fore-
sees “‘a three-tube projection TV with a
50in. diagonal full-colour display. The
optics and electronics could be fitted into
a shoe-box-sized unit projecting on to a
wall-mounted screen”.

Under microcomputer control with
real-time response to user inputs, such an
outfit could become an altogether more
powerful and interesting activity than
normal experience. It would give the user
the kind of experience which is now only
to be had in some extremely expensive
military and flight-training simulators. In
response, Sinclair laughs: *’Fraid so”. |
have heard it said that, including profes-
sional use, two-thirds of computing work
goes on games. I should think it would
make life so jolly boring that you would
not want to come back to it. If you could
simulate it that well.

Did he feel that computers had any
practical benefit in improving the human
lot? Had they made life more compli-
cated? He is said, after all, to prefer the
simple life and laughs at the idea of using
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a computer himself: he does not even use
a calculator, preferring a slide-rule or just
working in his head. *I am all for the
simple life, yes. But there are certain
tools around that. are useful at times. It
simplifies buying an airline ticket, or get-
ting cash at any time of day or night —
these are simplifying things, no matter
what sort of life we lead”.

Even if one lives the life of the noble
savage, tilling the land, where the only
money we have is the cash in our pocket?
“No. But I am very glad my life is not just
tilling land. It would be very dull and
boring™.

Does he believe, then, that humans are
becoming brainier? “No”, he rejoins with
some warmth. “Dimmer, if anything”.
He certainly believes that intelligence is
innate, a matter of genetic inheritance;
the fact that computing is an intellectually
demanding skill does not mean that the
brain’s capacity is increasing. “I just do
not believe we have become cleverer —
whoever designed the axe or the wheel
was just as clever as we are”.

He finds no evidence that computers
will help to make a better world, — it can
be clearly seen that the very best, most
highly-specified and supported research
and development into computing goes
into producing defence and military sys-
tems.

Sinclair has been asked to do military
work, and has turned it down. He was, he
says, “worried about its implications”.
This was a decision based on principle,
though he does not rule out the possi-
bility of doing so in a state of urgent
national necessity, again reflecting the
bedrock patriotism which underlies his
political and business stance over the
years. Sinclair believes, reassuringly, that
the engineer should have a conscience,
and a consciousness of the consequences
of his inventions. He is an admirer, in his
own field, of Newton and Edison, of the
great railway and shipbuilding engineer
Brunel, and as a boy his hero was
Einstein.

Unlikely mentor

That master theoretician. must seem
like a curious ideal for Sinclair, who is
identified above all with his own pro-
ducts. But Sinclair’s own way of working
is very spare, very abstract. After all,
mathematics is his first love, and he says
that what really interests him is “‘prob-
lem-solving”. These are not the immedi-
ate problems of production engineering,
which is now able to delegate; they are
the problems of design, pure and simple.

Sinclair has spent much of his time
recently on solving the design of the
flat-screen TV. “The most interesting job
there was mathematical’, he says. ‘“Most
of the interesting jobs cannot be done on-
a computer. There was a curiosity of the
flat tube’s design which would not come
out of the computer analysis, so I had to

do it. That is what I like doing — solving
problems™.

Astonishingly, Sinclair still manages to
pursue a wide variety of leisure interests.
He is an economics undergraduate at
King’s College, Cambridge, he is chair-
man of the British Mensa society, he
keeps up his interest in mathematics and
he still reads novels. Recently Sinclair
established a partnership with an old
friend, Patrick Browne of Brownes
Bookshop in Cambridge, setting up a
publishing company with a planned list by
the end of this year of 20 titles. As a
common theme they will have ‘‘a progres-
sive approach to the problems of contem-
porary society”. He is also sponsoring a
£5,000 fiction prize to be awarded to the
author of a “novel which is not only of
great literary merit but also of social and
political significance”.

A good read

What was intended by “a progressive
approach to contemporary society”?
“Something that has a social content and
is interesting to read — like Dickens. He
had a social point and was a marvellous
read. We thought that the Orwellian type
of novel had not had much of a look-in
recently”’. He will play no part in select-
ing the winner of the prize which bears
his name.

Perhaps the most interesting of Sin-
clair’s hobbies is music, a subject on
which he is more passionate than any-
thing else than perhaps the BBC and
which is reflected in his trusteeship of the
Cambridge Symphony Orchestra. Music
has long been thought to have an affinity
with mathematics: the one is the most
abstract of the art forms, the other the
most abstract of sciences. He agrees that
composing a piece of music would in
some way be analogous to designing a
circuit, describing both processes as “an
optimisation technique”. Surprisingly,
his tastes run to the romantic: he prefers
Beethoven to Bach, Stravinsky to Bar-
tok, and thinks it is a toss-up between
Vivaldi and Albinoni. His favourite is
Schubert, particularly the Quintet in C.

Sinclair does not play an instrument,
but says he will one day find the time to
pick up the pieces of his piano playing
from school. He would find it most satis-
fying, he says, to practise the manual skill
of fingering; while doing his scales, he
would be able to think about other
things. That sort of manual skill, he says,
is indispensable, a prerequisite to playing
with feeling. “But it would have to be the
piano”, he says. “Nothing else would
interest me . . . and of course you can get
away with being really bad. I would not
aim to be brilliant, just adept enough to
amuse myself.”

Looking forward to a long Bank Holi-
day weekend Clive Sinclair observed,
“Any excuse not to work’. Somehow one
suspects he cannot quite mean it.. 1]
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VLASAK STATIONERY SERVICE
Continuous N CR Stationery

This service specialises in fast turnaround custom
continuous stationery. N C R multi-part sets are a
particular speciality. For ORBIT software users a range
of standard stationery is available. Any design can be
handled including any combination of colours and parts,
either with the same or different printed layout on each
part. Any depth which divides exactly into either 22" or
24" is available subject to minimum depths of 5%2” and
4" respectively.

KWIK-SNAP

Kwik-Snap provides you with the ability to mount any
standard document you use now on a continuous
tractor-fed carrier paper. For example, if you use a
word processing system it can save the time usually
wasted inserting and aligning letterheads.

Copies can also be handled either via N CR or
carbon paper.

VLASAK DISK PRODUCTS

Megastor

— an 8-inch disk drive unit compatible with Apple
computers which comes complete with interface,

DOS and utility software. Two storage capacities
are available; 1 Mb and 2 Mb.

Protect

—the only back-up unit for your Apple Il Profile
Winchester disk. Copy the entire disk in just 20 minutes on
to 10 diskettes. Hold complete back-up cycles to ensure
your complete data and program integrity.
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THE ORBIT BUSINESS SYSTEM

A comprehensive integrated business system designed
to run on the smallest through to the very largest Apple
system. The capability of the system is limited only by the
amount of disk storage attached to your system. Sales,
Purchase and General Ledgers including Profitand Loss,
Balance Sheet and Budget reports are all handled.
Invoicing and a Stock system complete the package.
ORBIT is probably the most powerful, flexible and fastest
package available for Apple hardware and exploits fully
the potential offered by Apple/UCSD Pascal.

VLASAK COMPUTER SYSTEMS
VLASAK HOUSE, STUART ROAD, HIGH WYCOMBE
BUCKS HP13 6AG Tel (0494) 448633 Telex 837413 VLASAK G

r
[}

dealer pack
Name =
| Address
I
[}
IPostCode -~ Tel No:
[ e e —— e S — |

| would like further information on the following
VLASAK products:

O Disk products
[0 ORBIT business system
O Stationery service

O Please arrange a
demonstration with my
local dealer

O Please forward your

——— s S e e o o e o e ol

® Circle No. 145
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The successor to
the ZX-81 has
colour, sound and
high-resolution
graphics. Bill
Bennett finds that
Sinclair has not
lost the knack of
presenting an
attractive
consumer-orientat-
ed computing
package.

AT FIRST SIGIT the Spectrum is not very
impressive: about the size and weight of a
good book, made of black moulded plas-
tic with four rows of soft plastic keys. The
| styling is good — far better than the
ZX-80 — and the weighitier feel certainly
adds to a ‘“quality” air about the
machine. The case is ‘wider than the
ZX-81 — nine inches as opposed to just
over-six. Its height is more constant than
the 81'’s aerodynamic-style wedge, .and at
under six inches from back to front it is
rather less deep than the ZX-81.

On the top of the keyboard. is a col-
oured spectrum flash, which hints at the
colour capabilities of the new micro. The
keys take up far more space than the
horrible keypads on the ZX-81, but each
one still has five or six different codes,
letters or symbols attached to.it in true
Sinclair style. One extra key not present
on the ZX-81 is the symbol shift.

The Spectrum keys have d positive feel
to them; you can actually feel them move

LT PR,

down when you press them, and this
positive feedback is supplemented by an
audible click which confirms that the key
has been pressed. The click is the same
whichever key is pressed, though it does
not sound on the shifts. -

Before trying the computer out, we
took a look at the hardware. The power

“socket, microphone, earphone and tele-

vision sockets are all located at the back
of the case. This is a much better
arrangement than the ZX-81 as the
various cables are less likely to overlap
and thereby cause interference problems.

Multicoloured graphics are restricted to a low-resolution grid.
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SPECTRUM

Also on the back is the point where the
control lines leave the micro; it is just
like the ZX-81 expansion socket except
that there are five more lines. This pre-
sumably has something to do with the
Microdrives which will be available
later as add-ons.

Gaining access to the inside of the case
is fairly easy, after removing the five
screws on the back of the computer.
Although the Spectrum has the saine
little rubber pads underneath as the ZX-
81, to stop it scratching dining-room table
tops, there are no screws tucked away
beneath them. The two halves can be
pulled apart gently to reveal the two
ribbon cables connecting the bottom half
of the case — which contains all the
electronics — to the top half which con-
tains the keypads. The ribbon cables can
then be pulled out of their sockets.

Moving keys

The keypad section in the top half
proved particularly interesting. We pul-
led off the metal overlay with all the
stencilled command name, and found
underneath it a rubber mat into which the
keys are moulded. Although this mat is,
to say the least, aesthetically displeasing,
it is most certainly an ingenious way of
giving each of the *“keys” individual
movement. The rubber mat must be ex-
tremely cheap to produce, and under-
neath it is what can only be described as a
membrane matrix pressure pad, similar
to the ZX-81s.

The matrix is made of two sheets of a
transparent film, printed with white
tracks. At the points where the white
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tracks overlap are little circles which are
obviously the touch-sensitive pads. The
ribbon cables are printed directly on to
these films; the right-hand track is on the
bottom and accesses the rows, and the
left-hand cable is on the top film and
accesses the columns. This arrangement
is complicated by the way that it is split
into two halves in the middle.

The film is punctured by a series of
holes which locate it on to the plastic
case, which is in turn covered in projec-
tions. These projections go right through
the film to locate the rubber mat as well.
There is another series of projections on
the plastic casing, which are mirrored on
the underside of each individual key on
the rubber mat. These, no doubt. serve to
press the membrane and ensure a positive
“contact’ at the switch.

Sinclair’s trump

In effect the Spectrum keypad system
does not represent much of an improve-
ment on the ZX-81 keypad. The techno-
logy is essentially the same, though it has
been packaged in a much better way.

The bottom half of the Spectrum case
contains the main electronic works. They
all sit on a fibreglass printed-circuit
board, which is remarkably small con-
sidering the power of the Spectrum. This
is Sinclair’s. trump card: even if its
machines are not necessarily the most
powerful on the market, they are always
technically impressive because so much
computing is condensed into so few com-
ponents.

There are rather more chips on the
Spectrum PCB than on the ZX-81 board.
Most of these extra chips make up the
16K of RAM, which previously sat in
separate box which fitted on to the back
of the ZX-81. RAM accounts for eight of
the 14 chips in the Spectrum. There are a
couple of “spare” sockets on the board

Text and high-resolution graphics can be combined on the screen.

we tested, which will presumably take
some extra ROM — possibly to drive the
ZX Microdrives or the RS-232 interface.
The voltage regulator has an oddly
shaped heat sink attached to it, which
should dispose of enough heat. Cooling
has been a problem with previous Sinclair
Research computers, that are often left
on for hours by addicted programmers.
In the centre of the board is the CPU, the
ROM and an uncommitted-logic array.
The implementation of Basic included
in the ZX Spectrum is so much better
than the ZX-81 version that the two
appear practically unrelated. Unfortu-
nately the major disadvantage of Sinclair
Basic has not been ironed out: commands
and code are all entered by “‘single-key™
input of the codes, or that is what the
publicity claims. In fact most of the com-

Plot and Draw commands operate with a resolution of 256 by 192 pixels.

e or,
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mands and functions require at least two
key strokes, and sometimes more.

This method of entering Basic code is
annoying for two reasons, firstly because
the number of key depressions required
to access certain codes add up to more
depressions than it would take to spell the
word out. For example, the arctan func-
tion has the three-letter code ATN. To
input this code on the Spectrum you have
to press Caps Shift and Symbol Shift until
the cursor changes to an “E”", then press
down on Symbol Shift and the E key at
the same time.

An acquired taste

A total of four key depressions needed
for a three-letter code. To most of us this
is a very complicated way of doing things,
though to hardened ZX-81 users all the
shifting and so on may have become
second nature.

Most people who are used to compu-
ters with real keyboards perform a style
of touch typing, and a modestly experi-
enced user of a real computer can enter a
short program in next to no time. Such an
economical and obviously sensible
approach to using the computer is denied
to the Spectrum user. Touch typing is out
of the question, though the keyboard
“click” — which is so quiet as to be all
but inaudible in a busy office — and the
positive feel of the keys does go some
way towards helping. If you would like
more feedback you can try Poking loca-
tion 23609 with a value of around 200.
which converts the key click to a short
bleep which is more likely to be heard.

The Sinclair single-key system is likely
to lead users familiar with other machines
into a number of irritating errors. The
most common of these is accidentally
typing in keywords, rather than using the
single-keystroke entry system. or omit-

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

ting the Let statement which most other
micros manage to do without. Most
dangerous of all is the possibility of
obtaining the wrong symbol or function
off of a key because the Shift keys are not
engaged. This can be most frustrating
when using the cursor movement keys
while in the Edit mode, with 8s and Ss
appearing all over the screen.

Another serious design fault of the
key-entry method is having New as a
command available on the A key: it is
much too easy to hit it and lose your
program altogether. All-in-all, our main
criticism of the Spectrum is the keyboard
and the single-key entry. While Sinclair
retains this on its microcomputers they
will never be serious tools. As training
aids and toys they are superb but any
microcomputer buyer requiring a
machine for serious work is likely to need
a proper keyboard. In this respect, and
this alone, the Spectrum does not com-
pete with the BBC Microcomputer.

Everyone in the business expected the
Spectrum to have a proper keyboard, and
the fact that it does not is undoubtedly a
weak point. The machine is sure to sell —
and it should sell well — but until some
enterprising designer comes up with a
hardware fix, giving the Spectrum that
touch of class, it cannot be recommended
as a tool for the serious user for all its
good points. Home computing is the big
market of the moment and that is where
the Spectrum is aimed.

Among the significant improvements
to the Sinclair Basic found on the Spec-

ZX Spectrum

MAGENTA
TRUE VIDEO

CAPS LOCK

READ 2 RESTORE = DATA

68

GREEN
INV, VIDEO

trum are the inclusion of the Data state-
ment, together with the associated com-
mands Read and Restore. Also added to
the Basic are the commands Def FN and
FN which allow users make up their own
functions or composites of other func-
tions.

Extra symbols

The Fast and Slow commands are dis-
pensed with but there are a number of
extra symbols available via the keyboard.
These include a whole range of com-
mands for the forthcoming ZX Micro-
drives, some graphics commands and
Beep. The Spectrum uses the ASCII
character set, Sinclair Research having at
last moved some way towards standardis-
ing with the rest of the world.

Another advance over earlier Sinclair
machines is that multiple statement lines
are allowed. Sinclair Research claims that
the string-slicing mechanism in ZX Basic
is extremely powerful, and we did prefer
it to the more normal Right, Left and
Mid.

The string slicer works by including a
bracketed expression after the string or

the string variable that is to be operated
on. This expression may contain other
expressions and may or may not contain
the word “To’". The string is sliced from
the element pertaining to the value of the
expression before the word “To” up to
and including the element corresponding
to the expression after the word “To”,
for example:
‘abcdef’(2 TO 5) = “bcde”

If there is no expression or variable be-
fore the word “To”", then it is assumed
that the required string starts at the first
element. If there is none after it, the end
of the original string is assumed to be the
end of the new one. If the word “To” is
used alone the whole string is the resul-
tant. and if only one variable without the
word “To” is used then just that single
element of the string is extracted. This is
a very neat, precise and easy-to-use con-
struct.

The rest of the Basic, apart from the
graphics, is fairly standard. Inkey$ has
been added to read the keyboard and
Pause to stop the computer for a defined
length of time. One thing we like about

(continued on page 70)

A multitude of
functions is available
from each key.

The moving keys
provide some welcome
tactile feedback, but
are revealed to be
moulded from a single
rubber sheet, and to
bear on a pressure-
sensitive keypad —
truly a masterpiece of
product engineering.
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Main Dealers

Birmingham

Byteshop Computeriand
94 96 Hurst Street

Tel 021 622 7149

Dublin

Lendac Data Systems
8 Dawson Street

Tel 0001 372052

Glasgow

Byteshop Computerland
Magnet House

61 Waterloo Street

Tel 041 221 7409

Leeds

Holdene

Manchester Unity House
11/12 Rampart Road
Tel 0532 459459

London

Byteshop Computerland |

324 Euston Road NW1
Tel 01 387 0505

Digitus

Lading House

10/14 Bedford Street
Covent Garden WC2
Tel 01 379 6968

Jarogate

197/213 Lyham Road
. Brixton SW2

Tel 01 671 6321

Manchester

Byteshop Computertand

11 Gateway House
Piccadilly Station Approach
Tel 061 236 4737

Nottingham

Byteshop Computerland

92a Upper Parliament Street
Tel 0602 40576

Southampton

XMhan Systems

23 Cumberland Place
Tel 0703 38740

Dealers

Bristol

Senton

27 St Nicholas Street
Tel 0272 276132

Cambridge

Cambridge Computer Store
1 Emmanuel Street

Tel 0223 65334

Cheshire
Holdene

82a Water Lane
Wilmslow

Tel 0625 529486

Edinburgh

Holdene Microsystems
48 Great King Street
Tel 031 557 4060

Luton

Remdex Bradley Systems
31/33 Wellington Street
Tel 0582 23682

Manchester
NSC Computers
29 Hanging Ditch
Tel 061 832 2269

Norwich

Anglia Computer Centre
88 St Benedict's Street
Tel 0603 29652

’ Sheffield
Hallam Computer Systems
1 Berkeley Precinct

451 Ecclesall Road

Tel 0742 663125

Watford

Lux Computer Services
108 The Parade

High Street

Tel 0923 29513

Comart Limited
St Neots Cambs PE19 3JG
Tel (0480) 215005

Telex 32514 Comart G

Trust Comart to turn a new

ADVANTAGE

into a major benefit.

ADVANTAGE is the exciting new, packaged high
performance desk top computer with integral video
screen. It brings the proven reliability, so long
the hallmark of Northstar X products, into new
and broader fields of application.

_ Add the established Comart
technical, software, and service
support and the ADVANTAGE
becomes a major benefitto users
looking for a low cost, yet versatile,
dedicated system. NOW!

Just look atthe benefits.

ADVANTAGE is economical:
A complete integrated accounting
system and word processing system
will cost around £4500 depending
on the printer and software used.

ADVANTAGE is versatile:

You have the benefit of application
software that is already available
and proven on NORTH STAR
Systems.

ADVANTAGE is new:

.

For the technically minded, ADVANTAGE is a
4MHz, Z8OA™ based microcomputer with 64K
dynamic RAM, a 20K Byte display dedicated RAM,
plus 2K Boot PROM.

An auxiliary 8035 processor provides
keyboard and disk control. It has a
12" green screen, and integrated
twin quad capacity 5" disk drives
providing 720K Bytes of data
storage. It has an 87 key Selectric™
style keyboard with 9 control keys,
L 14 key numeric/cursor control pad,
: 15 programmable function keys,
\ and 49 conventional character keys.
~ ADVANTAGE comes complete
with Business Graphics, self
{  diagnostic software and graphics
. demo software. Its G-Basic/G-DOS,
' and Graphics CP/M™are supersets
,  of the industry standards. They
enhance ADVANTAGE'S Graphic
and Character Mode capabilities,
and provide a consistent operating

3

It's Business Graphics can
convert data into bar charts,
pie charts, graphs, and 3D |
representations instantly. And,
what you can see on the screen , ﬂ
you can print. eEEE \

TM Advamage is a trade mark of North Star Computers Inc
ZBOA s a trade mark of Zilog (nc
Seleciric 15 a trade mark of (BM
CP/M 15 a trade mark of Digital Research inc

environment for development and
application programs written in any
other CP/M compatible language.
To see more of the benefits
of the ADVANTAGE ask your
Comart Dealer, or send now
for further information.

comart

SPECIALISTS IN MICROCOMPUTERS

A member of the
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(continued from puge 68)

the Spectrum is the trigonometric func-
tions, which are invaluable for the scien-
tist or maths student. Sinclair’s old
programmable calculator made the
processing of experimental data that
much easier, and the Spectrum will be an
ideal tool for this kind of work.

Beep is the command which invpkes
the Spectrum’s sound-generating utility.
This sound can be heard thanks to a very
small loudspeaker which sits inside the
Spectrum. Underneath the speaker in the
bottom of the case are a series of holes
which let the sound escape. Though the
sound from the speaker is not very loud,
the Mic or Ear sockets on the back of the
machine can be connected to an amplifier
to produce really loud sounds.

Beep is not as flexible as the music-
making facilities of the Commodore Vie-
20, or the BBC Micro but it is easy to use.
The first value entered after the keyword
gives the duration of the sound to be
played, in seconds. We did not establish
the upper limit — it is longer than anyone
was prepared to listen.

Atonal music

The second value gives the pitch of the
sound which may be specified as an inte-
ger or a decimal number. The value 0
gives middle-C, 1 gives the next semi-
tone, C-sharp, adding one gives the next
semitone and so on: adding 12 raises the
pitch a whole octave. Negative numbers
give pitches below middle-C. The maxi-
mum value is about 70, a good six octaves
above middle-C and a much higher pitch
than any of us could hear — perhaps a
sheepdog would appreciate this facility.
By using decimals you can program quar-
ter tones which are used in Arabic and
Indian music, and still smaller tone inter-
vals are possible.

The graphic capabilities of the Spec-
trum are a major selling point. In
monochrome they are excellent, though
there are shortcomings in colour. It must
be remembered that the Spectrum costs
much less than its nearest rival, and its
graphic capabilities are only slightly be-
hind. For example there are 256 by 192
dots on the screen, compared with a
maximum of 320 by 256 on the BBC
Model A and 176 by 160 on the Vic-20.
Graphics commands include:

Plot — filis in a pixel at a designated location
on the screen,

Draw — draws a line to the point specified,

Circle — draws a circle around a specified
point of a specified radius,

Point — tells the user whether a pixel is inked
in or not.

Draw can be used in two ways, either
plotting a straight line or a curved one,
the angle being specified in the Draw
command. These commands can be used
with Inverse and Over.

Paper and Ink are the two statements
which -define the colour of the back-
ground and the colour of whatever is
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| Interfaces: cassette 1/0; usual Sinclair

Specifications

Microprocessor: Z-80A running at 3.5MHz

Languages: 16K ROM containing Basic
and operating system

Memory: 16K or 48K RAM

Keyboard: 40-key moving rubber keypad

Display: 256 by 192 pixels, or 24 lines of
32 characters; eight colours; sound

expansion port with extra lines; optional
RS-232 interface

Printer: can be connected to Sinclair ZX
printer

Size: 233mm. wide, 144mm. deep, 30mm.
high

being superimposed on it. Border defines
the colour of the edge of the screen
around the Paper, which is over half the
area of the screen. Inverse and Over are
really associated with the colour facilities
of the Spectrum. Draw Inverse will draw
a line, in the Paper colour, and Draw
Over will change the pixel from whatever
it was originally.

There is a choice of eight colours, but
with some clever programming, using the
character generator and a combination of
colours, it may be possible to derive some
more. The basic eight colours are black,
white, blue, red, magenta, green, cyan,
and yellow.

One drawback is that the Ink and
Paper colours can only be defined to the
nearest character location, that is one of
the 32 by 24 locations on the screen. This
can be rather frustrating if, say, you want
to display a map or design an intricate
display. Another real annoyance is that
the colours appear to vibrate on the
screen, especially at the borders of cer-
tain colours. Very quickly the eftect be-
comes a strain on the eyes.

It is also possible to Flash and Bright
the colours in a location, using commands
which are self-explanatory. For normal.
low-resolution graphics this works well.
the user being restricted to Tab, Print At,
and the usual graphic character set.

The commands that are to be used to
control the forthcoming ZX Microdrives
are available from the keyboard like any
others. We have not had a Microdrive to
test, but in a demonstration at the Spec-
trum launch a chess program was loaded
from the Microdrive in less than one
minute. Up to eight Microdrives can be
connected to each Spectrum, each one
holding up to 100K on a microfloppy.
They are capable of churning out data at
a speed of 16K per second.

Though the novel ‘“half-way house™
keyboard is a serious drawback, adding a
proper keyboard might not be too hard,
especially with the RS-232 interface
board that is forthcoming. Together with
the Microdrives the interface may form
the basis of whole ranges of simple and
cheap applications packages to attract
serious users. The Spectrum is probably a
little slower than more up-market micros,
but its extremely low price will mean that

no business need be without a computer. |

At present Sinclair Research is saying
that the ZX Microdrives will be along
“later in the year”. They will sell at the
incredible price of around £50 each. As
yet there are no details about the actual
tapes, discs or whatever it is that holds
the information in the drive. Once they
are available some very interesting soft-
ware should follow, perhaps from ICL
which is said to be working on cassette-
based software for the Spectrum now.

There is an extra feature of the Spec-
trum’s tape-handling system in the form
of the Verify command which lets the
user check that what is stored on the
cassette tallies with the program or data
in memory. The Screen feature allows a
whole screenful of information to be
stored as a separate file. Among a num-
ber of possible applications of this com-
mand a screen can be displayed while
another program is loading.

Printer options

The Spectrum will work with the ZX
printer, which is capable of reproducing
the high-resolution graphics though the
printout paper is only four inches across.
Most Practical Computing readers would
wince to see the ZX printer in action, but
it is perfectly good for the thousands of
home-computer users who own one. The
RS-232 interface should enable a dot-
matrix printer to be used with the Spec-
trum.

The manual for the Spectrum comes in
two parts, both books are written by
Steven Vickers and Robin Bradbeer, who
have done a very good job. The first is
really an tntroduction for people who are
new to computing. Between the two
volumes there is just about everything
anyone could want to know about the
Spectrum. The cover of the manual has
another space-age painting: it is pleasing
to see that the arts are being patronised.

Conclusions

@ By any criteria the Spectrum repre-
sents a significant step in the history of
microcomputers. It brings to the lay
user a computing power that a few years
ago could only be provided by a huge
mainframe.

@ Undue criticism of the Sinclair on the
grounds of the imperfect keyboard and
the odd way in which Basic commands
are entered seem churlish when one
considers the £125 price tag, yet without
the addition of a full typewriter-style
keyboard the Spectrum will not be an
effective business tool.

@ The addition of a serial interface and
cheap on-line mass storage — the Mic-
rodrive — go a long way to correct these
deficiencies.

@ As a toy, learning tool and aid for
students the Spectrum is invaluable. As
a consumer artifact it will change the
way that many people think about com-

puters. [44]
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“The best value for moneyon the
small business systems market”

SUPEBRAIN P —

A smart, fully self-contained
desk-top unit— that’sthe
SUPERBRAIN microcomputer.
It will operateasacomplete
businesssystem,as aword
processor (allied toahigh
quality printer)andasan
intelligent terminal.

e —

® 320K, 680K and 1.5 MBdiscdrives
® Wide range of standard packages
@ Fullgraphicsfacility

@ Nationwide dealer network

® Hard Discs available
too — integral or separate

SUPEQBRNN isideal for both first time buyers needing ageneral purpose machine, and for

users wishing toupgrade froma personal microcomputersystem. Its CP/M operating system will handle the most sophisticated
programs. Twin Z80 microprocessorsand an RS232 communications port makeit easy toextend thesystemin the future.

The Icarus dealer network

A.P. LTD, Maple House, Mortlake  DRAGON SYSTEMSLTD, G.T. OFFICE SYSTEMS, MICROAGELTD, 53 Acton Road, ~ SAPPHIRE SYSTEMS, 19-27 Kents
Crescent, CHESTER CH3 5UR. 37 Walter Road, SWANSEA, 12 Clovelly Road, LONDON W5 SHE. LONG EATON, Nottinghamshire. Hill Road, BENFLEET, Esscx.
Tel: 0244 46024 W. Glam. Tel: 0792 474498 Tel: 01 567 9959 Tel: 06076 64264 Tel: 03745 59756
BASIC BUSINESS SYSTEMS, DUPLEX COMMUNICATIONS,  G.L.C.C.,P.O. Box 519, Manama,  MICROSERVELTD, 811 Kennedy ~ SHEFFIELD COMPUTER
61 Loughborough Road, WEST 2 Leire Lane, Dunton Bassett, Bahrain. ‘Way, Pelham Road, IMMINGHAM.  CENTRE, 227 London Road,
BRIDGEFORD, Nottingham. Lutterworth, LEICESTERSHIRE. [ AMMA LTD, Unit 24, Lec Bank T 0469 72346 SHEFFIELD §2 4NF. Tel: 0742 53519
Tel: 0602 819713 Tel: 0455 209131 House, Holloway Head, Lec Bank, ~ MICROCARE COMPUTINGLTD, SISCO LTD, 4 Moorficlds, LONDON,
BUSINESS INFORMATION EASIBEE COMPUTING LTD, BIRMINGHAM. Tel: 021643 1609 18 Hawarden Road, NEWPORT, EC2Y 9AA. Tel: 01 9200315
SYSTEMS, 602 Triumph House, 133/135 High Strect, LONDON JENNINGS COMPUTER Gwent. Tel: 0633 278040 HUGH SIMMONS LTD, Braidle
! y
s CONDON. L2 (LIRS SERVICES, 55/57 Fagley Road, MICROCOMPUTER House, St Pauls Lane,
8 ESCO COMPUTING LTD, BRADFORD, CONSULTANCY, Lyngen, Oldhill  BOURNEMOUTH. Tel: 0202 20713
BORDER COMPUTING LTD, 154 Cannongate, EDINBURGH. W. Yorks. Tel: 0274 637867 Wood, Studham, DUNSTABLE, SORTFIELD LTD., E. Floor,
g)}:)g K:rnelrl,i?g,slil;f;lé?ELL, Tel: 031 557 3937 KENT BUSINESS SYSTEMSLTD, Beds. Milburn House, Dean Street,
ropshire. fel: ESCO COMPUTING LTD, 85 High Street, Ramsgate, Kent. NASTAR COMPUTER SERVICES NEWCASTLE-UPON-TYNE.
CAMEBRIDGE MICRO 40a Gower Strect, GLASGOW Tel: 0843 687816. LTD, Ashton Lodge, Abercrombie St., Tel: 0632 329593
COMPUTERS, Cambridge Science ~ G51 IPH. Tel: 041 427 5497 LAWMAR BUSINESS SYSTEMS, CHESTERFIELD. Tel: 0266 207048 §pT COMPUTER SYSTEMS
;‘i?bgg‘;{‘ Road, CAMBRIDGE.  gppjGIENT BUSINESS SYSTEMS, 1 Paterson Drive, Woodhousc Eaves,  OMEGA ELECTRICLTD, LTD, New Street, Kelham Street
. 9 Clarence Street, BELFAST 1, LOUGHBOROUGH, Leics. Flaxley Mill, Flaxley Road, Indus. Estatc, DONCASTER,
COMMONSENSE COMPUTING  N. Ireland. Tel: 0232 647 538 Tel: 0509 890900 MITCHELDEAN, Glos. S. Yorks. Tel: 0302 25159
e Ll EMTEK COMPUTERS LTD, LONDON COMPUTER CENTRE,  T¢l: 045276 532 STAG TERMINALSLTD,
L 40 South Furzeham Road, BRIXHAM, 43 Grafton Way, LONDON W1. PROTOCOL COMPUTER 30 Church Road, Teddington,
CONQUEST COMPUTER SALES  Devon. Tel: 08045 3566 Tel: 01 388 5721 PRODUCTS, 49 Beckenham Lane,  Middl
LTD, 92 London Road, BENFLEET, EAgT COMPUTING, 52 High Strect, M.G. ENTERPRISES, 32 Ruc Victor Shortiands, BROMLEY, Kent. Tel: 019430777
Essex. Tel: 03745 59861 HENLEY-IN-ARDEN, West Hugo, 92800 Puteaux, France. RANMOR COMPUTING LTD, STUKELEY COMPUTER
CULLOVILLELTD, Thornheld Midlands. Tel: 01 438 2813 Nelson House, 2 Nelson Mews, SERVICES, Barnhill, STAMFORD,
Woodhill Road, SANDO! MASS MICROS, Wellson House, ¢y my pNn ONCSEA. Lincs. Tel: 0780 4947 .
Chelmsford, E: Tel: 024 5413919 B. FITTON, 97 Melbournc Road, Brownfields, WELWYN GARDEN :
clmsford, Essex. Tel ROYSTON, Herts. Tel: 076341949 CITY, Herts. Tel: 96 31736 LT AR TERMACRE LTD, 126 Woodwarde
DATA PROFILE, Lawrence Road,  FOREST ROW COMPUTERS, MICRO.K, 186 Martin Way, ROGIS SYSTEMS LTD, Keepers ~ Rd., LONDON SE228TU.
f;;‘;k‘-‘“%“lf’m-g“?— 53 Freshficld Bank, FOREST ROW,  MORDEN, Surrey. Tel: 015431119  Lodge, Frittenden, L0 (5 S5
L e TGk u East Sussex. Tel: 034282 4397 NE CRANBROOK., Kent. THAMES VALLEY COMPUTERS,
DATA WARE, 48 Eaton Drive, T G515 G 2100 10 Maple Close, MAIDENHEAD,
KINGSTON, Surrey KT2 7QX. S.D.M.COMPUTER SERVICES,  Berks. Tel: 0628 23532
Tel: 01 546 2984 Broadway, BEBINGTON, Merseyside  TURNKEY COMPUTER
DAYTA, 20b West Street, Wilton, _ L635ND. Tel: 051 608 9365 TECHNIQUE, 23 Calderglen Road,
SALISBURY, Wilts. Tel: 0722 74 3898 For further details, or ifyouwant St. Leonards, EAST KILBRIDE.
to become a dealeryourself, contact: Tel: 03552 39466
WORD PERFECT, Old Town Hall,
Box 148, READING, Berkshire.
Tel: 0734 589068

Computer Systems Ltd.

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
@ Circle No. 147
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Switch selection of interface
parameters and forms handling
allows simple OEM system
integration.

Automatic proportional spacing,
without decreasing system
throughput, sets the new
standard for print quality.

To cut service costs and reduce
adjustments, the exclusive
Kevlar® belt is stronger and
lighter than steel, with virtualiy no
stretch.

For the highestaccuracy inthe
history of daisywheel printing,
our Microdrive™ carriage drive
mechanism has no cables or
pulleys.

THE SPRINT 9
45&55cps

THE SPRINT 10
35cps

Test drive our
hot new daisywheelers

If you've always wanted letter-quality printing, but the ,

cost has put you off, then the SPRINT 9 and SPRINT 10 Qume [UK]

are for you. Now you can have the same high quality ® AUTHORISED DISTRIBUTOR
print— usually only available on word processing ACCESS DATA COMMUNICATIONS LTD., Unit 17,
systems — at prices that will let you forget all about Eskdale Road, Uxbridge Industrial Estate, Uxbridge,
dot-matrix terminals. With speeds of 35, 45 and 55 cps Middiesex UB8 2RT. Tel: (0895) 30831

(average English text, not burst rate), the reliable high ALPHATECH COMPUTER SYSTEMS LIMITED
performance of SPRINT terminals leaves the crowd Unit 6d, Rose Industrial Estate, Cores End Road

behind. Prove itto yourself with a test drive. B == "o PAE. (EuE) e
. L BYTECH LIMITED, Suttons Industrial Park,
Call or write your Qume Distributor London Road, Earley, Reading RG6 1AZ. Tel: (0734) 61031.

DAISY TERMINALS LIMITED, Bridge Road,

Haywards Heath, West Sussex. Tel: (0444) 457546.
u me ISG DATA SALES LIMITED, Unit 9, Fairacres Industrial Estate,
Q) Dedworth Road, Windsor, Berkshire.

Tel: (07535) 57955.

" dgewatg‘ggge( g(’;’d i'r;;mB';fg R ROHAN COMPUTING LIMITED, 52 Coventry Street,
: : - ickshire. Tel: 4045.
Tel: (0734) 584646. Telex: 849706 Southam, Warwickshire. Tel: (092681) 4045

A British Company of ITT
@ Circle No. 148
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pearcom

The new, APPLE-1l compatible Euro-PAL
colour microcomputer now available

ex stock £875

NOW AVAILABLE IN STANDARD 48K RAM VERSION WITH

2K PEARCOM MONITOR

MAIN FEATURES:

Compact computer with the famous 6502
CPU, APPLE-II compatible, sc one can
use all the APPLE-II hardware and soft-
ware without any modification.

Many interesting features give the

PEARCOM an enormous technical lead.

Just to name a few:

— 14 I/O expansion slots as standard

— On board expandable to 96 Kbyte of
RAM, 32K standard

— 6 ROM/EPROM sockets jumper
adjustable.

— Professional reed-switch keyboard
with numeric pad

— 7 Function keys

— Built-in HF modulator with HF PAL-
colour output

— Sound through TV signal and
through built-in loudspeaker

— LED indicators for the main-units

— An industrial type, 5 Amp. power-
supply

— Bus compatible with the Applesoft
Card and the Z80 Softcard, from
Microsoft, which comes with CP/M
and Microsoft BASIC (optional)

PEARCOM Ltd.

Riverside la - Stanstead Abbotts - Ware, Herts SG12 BAP - UK

PEARCOM International Marketing & Publicity Dept.
PO Box 350 - 3720 AH Bilthoven - Tlx 70375 - Holland

DEALER INQUIRES INVITED

244000000044,

21 li Illllllllll'hl-..
“ v

excl. VAT

ALSO AVAILABLE: THE
ASSEMBLED AND TESTED
PEARCOM MOTHERBOARD
WITH 48K RAM FOR £450,
EXCL VAT

'Apple-II - Trademark of
Apple Computer Inc. USA.

PEARCOM

Int. Marketing & Publicity
P.O. Box 350

3720 AH Bilthoven




ATARI

800

GRAPHICS

IF [ TELL YOU the last program I typed
into my Atari was a version of Space
Invaders, you will not be surprised: such
games are all too common. The game is
fast, in high-resolution graphics, uses
seven colours on the screen at once and
has sound effects. When you learn that
the game takes only 47 lines of Basic.
including five lines for the title, then you
will admit that the Atari micros must
have some remarkable features.

The Atari contains a trio of custom-
designed chips called Antic, GTIA and
Pokey. Their extensive capabilities are
relatively simple to access, though not
always so easy to access well. From the
point of view of the programmer, simple
instructions produce impressively com-
plex results.

The Atari’s power has only really been
applied to games, in keeping with Atari’s
avowed intention to take over the home
computer market. Yet there is no reason
why the Atari 800, at least, should not
have many business uses: the built-in

Sample screen display showing all 16
available colours at equal luminance.

sound and colour facilities could be used
to enhance many boring business pro-
grams, and anyone who can produce a
joystick-operated accounts program that
is even half as much fun as Atari’s Cen-
tipedes is all set to quadruple staff pro-
ductivity.

The Atari 800 console is fairly compact
at l6in. by 12.5in. by 4.5in. and the
machine weighs under 10 pounds. It is
solidly constructed and well finished. The
QWERTY keyboard has 57 full-stroke
keys with auto-repeat, plus four function
keys labelled System Reset, Option,
Select and Start. The System Reset key is
protected by a raised moulding, though
you do not lose the program irretrievably
if you press it by accident. The three

remaining special keys are all programm-

able from Basic.

The 800 console has seven output
points, one of which is hard wired and
carries an RF modulated signal to a
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domestic colour TV. There is a monitor
outlet socket which could also be used for
a VCR or video disc. One serial input/
output port is available for connecting the
Atari to a cassette recorder or disc drive.
Other peripherals have two sockets, so
they can be daisy-chained.

Alternatively you can connect the
socket to the 850 Interface Module,
which provides ports for disc, printer.
Modem, and three extra RS-232C-com-
patible ports. There are four ports on the
front of the machine for joysticks, paddle
controllers or keypads, or a light-pen. A
cheap numeric keypad can be simply
plugged in to make up for the lack of a
separate numeric pad on the kéyboard.
The outlet ports are easily software con-
trolled. A red LED on the keyboard
indicates power on.

Flip-top design

Lifting the hinged top of the 800 re-
veals two slots for 8K plug-in ROM cart-
ridges. such as Star Raiders or the Basic
or assembler/editor language cartridges.
Lifting the back of the top reveals a
genuine 10K operating system and the
memory boards. For the user to add or
remove, say. 16K of memory takes less
than a minute. The flip-top design has the
disadvantage that you cannot convenient-
ly stand a monitor on top of the console.

Plugging in the 8K Basic language cart-
ridge and powering-up puts the Atari 800
into its fundamental mode, Graphics 0.
This provides a 40-character by 24-row
text display with white characters on a
blue background. Pressing a Caps Lower
key provides access to a lower-case char-
acter set with true descenders: upper case
can still be accessed using one of the two
shift keys, just like a typewriter.

A set of graphics characters can be
accessed by pressing the Ctrl key, and the
inverse character set by pressing a key
with the Atari logo on it. There is also an
Esc key for entering characters like clear
screen without them clearing the screen.

Program editing

The 800 provides full screen editing
with simple four-way cursor movement.
You can also insert or delete either single
spaces or lines, which makes program
editing simplicity itself and word-proces-
sing programs easy to use. There are
default tabs 10 spaces apart, or vou can
set tabs and screen margins separately
— again, as on a typewriter.

4
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Basic programming is done in Graphics
0, normally in upper case as Basic does
not recognise lower case. A glance at the
list of reserved words will show that most
features are available. The Atari’s Basic
does not support arrays of strings, which
can be infuriating at first. However, there
are always other ways: anything you can
do with string arrays you can also do with
long strings, though not. the other way
round.

String arrays are not part of American
Standard Basic, nor are they a feature in
the Microsoft form of languages like For-
tran, Cobol, Pascal and Forth, so people
who wish to advance to these languages
are probably better off not learning to
depend on string arrays. Atari probably
went for long strings because the U.S.
educational market is so heavily influ-
enced by the HP-2000, which uses 72-
character strings. There is no limit to the
length of a string on the Atari, though
sub-strings can only be up to 99 charac-
ters. It has been said that the designers
had a choice between string arrays and
error checking on line entry, and certain-
ly Atari error checking is a more valuable
feature.

Another minor irritation of Atari Basic
is that user-defined functions are not
allowed. Of course there are other ways
round this too, and a number of functions
are built-in, including CLog — logs to
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base 10 — and Exp. In other respects
Atari Basic is extremely powerful. You
can use long variable names, for exam-
ple, without paying a heavy penalty in
memory use. Variable names are stored
in a table, and once entered, the name
costs the same amount of memory to look
up, regardless of its length. You can Goto
a variable name and you can use most
reserved words or parts thereof, except
Not, as variable names too, as reserved
words are stored as tokens.

Tokenised for speed

Atari Basic lines allow multiple state-
ments, with a logical line equal to three
screen lines. When a line has been en-
tered, the third byte of the tokenised line
holds a figure for the length of the line,
which makes line skipping following a
Goto instruction relatively speedy. In-
cidentally, all numbers are stored as bin-

ary-coded decimal floating-point num- |

bers, except line numbers which are
stored as two-byte integers.

The longer reserved words have useful
abbreviations to save typing, for example

L. — List

GR. — Graphics
DR. — Drawto
SE. — Setcolor
C. — Color

l. — Input

When you List the program, the Basic
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expands these abbreviations to the full
form of the word. though it does not
expand ?. used to mean Print. It also
inserts any spaces you may have left out,
so there should be no stupid, unreadable
lines full of the all-too-common Basic
gibberish such as
IFX=Z10RZ2THENZO=100

or similar rubbish. The tokenised line
storage means that this is also memory
efficient.

Syntax is checked on line entry. Incor-
rect lines are reprinted by Basic with
Error in front of them, with a cursor to
show the position of the error. The cursor
appears just after the error, not on top of
it. When the program is run, errors pro-
duce an error message and line number
on the screen, such as

ERROR 6 at LINE 20
You then have to look up the number to
find out what the error is. You could usc
Single-colour graphics routine, using vari-
able luminance to give a sense of depth.

Best-known for their video-
game cartridges, the Atari
microcomputers tend to be

ignored as serious machines.
Jack Schofield argues that the
unusual graphics features of
Atari Basic deserve more
attention from programmers
— and not just for games.

the Trap command to convert the mes-
sages to read, in this case,

OUT OF DATA ERROR AT LINE 20
and so on.

The Trap command is a form of “‘on
error Goto line XXX facility, so you can
return to an Input line where an incorrect
input was made without stopping the
program. It is a very rugged technique.
As you can Peek the line number where
the error occurred. one Trap routine will
take care of all the input errors, with
Trap 40000, or any oversize number.
heing used to clear the trap.

This two-line program avoids too much
worry about where you position the tape
when loading from cassette with CLoad:
10 TRAP 20:CLOAD
20 TRAP 40000:GOTO 10
The first line sets the trap so that a read
error does not stop the loading process,
but sends you to line 20. The second line
resets the trap and continues the pro-
gram,

Other useful commands include
Pop — allows you to take the top entry off the

stack if you do not want to return from a

subroutine;
XIO — a "fill” command for graphics;

USR — allows you to call a machine-language
subroutine from Basic.
Paddle and Stick are Basic commands
used to find the value of paddle and
joystick controls. PTrig and STrig are .
used to find if the fire-button is pressed or
not. With four ports to control, selection
is from Stick(0) to Stick(3) for example.

Basic control

The graphics and sound facilities can
all be controlled from Basic using special
commands like Setcolor or using Peeks
and Pokes. It is in the graphics and sound
capabilities that the Atari micros excel,
with complex facilities that are simple to
access from Basic.

Sound is controlled by Atari’s Pokey
chip. Four separate voices or sound chan-
nels use the TV loudspeaker, and there is
a “beeper” loudspeaker on the console
which is used, among other things, to
signal errors like “line too long”. The
Atari 410 cassette recorder has both digi-
tal and audio tracks, so recorded voice
and/or music can be combined with pro-
grams. This facility is used in Atari’s
educational cassette series, which in-
cludes Invitation to Programming and
various language courses. The computer

(continued on page 77)
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TheVector Graphic 5005

Tb

Two flexible muiti-user systems

and 5032

with § megabyte and 32 megabyte Winchester hard discs

The Vector Graphic 5005 & 5032
are multiple-user, multi-tasking
hard disc systems for general business
and word processing applications.

Supporting up to a maximum of 5 users
and giving up to 32 megabytes of high-speed
totally reliable Winchester disc technology
with Vector’s automatic error correction
feawre.

Total flexibility means that the systems
terminals can work independently which
permits the widest possible range of usage.

One user could use Execuplan for financial
planning whilst the second user is entering
sales information with accounting

compatible applications software
will run on the systeme.g.
COBOL, FORTRAN,
PASCAL, BASIC
COMPILER, ALGOL, PL/I
and other statistical and
data based management
packages.
The Vector Graphic
5005 & 5032 are ideal for
application packages, such as
accounts, stock control, payroll, word
processing, financial modelling and solicitors
packages, all available from Almarc.
For further information write or

software and the third may run
correspondence simultaneously
with Vector's Memorite Il word
processing software.

Most other standard CP/M

Almarc

DATA SYSTEMIS

telephone Almarc. Complete sales and
servicing facilities are available
throughout the U.K.

Almarc Data Systems Ltd., Also at:

Great Freeman Street, Green Street,
Nottingham NG3 1FR High Wycombe,
Tel: (0602) 52657/8/9 Bucks. HP11 2RF.
Telex: 37407 Almarc/G Tel: (0494) 23804

_~" BALDOCK
BIRMINGHAM
BRISTOL
CAMBERLEY
DONCASTER

HARRQGATE

@ Circle No. 150 KETTERING

Modus Systems
Taylor Micro Systems Ltd.
Johnson Micro Computers
Johnson Micro Computers
Reed Computing
HIGH WYCOMBE Common Sense Business Systems (0494) 40116
Business Microsystems
Shuttleworth Business. Systems

APPROVED ALMARC DEALERS
(0462) 834848 | ONDON Micro Systems Consultants

(021) 358 2436 LQUTH Computa-Crop

{0272) 422061 MACCLESFIELD Resolux Ltd.

{0276) 20446 NOTTINGHAM Almarc Business Systems

{0709) 67087 OXFORD Johnson Micro Computers

SWANSEA Business Microsystems

TYNE & WEAR H.P. Micros

YEOQVIL Dale Computers

{01) 979 4098
10507} 604271/
{0602) 412035
(0602) 622501
{0865) 721461
(0792) 474082
(0632) 859923
(0935) 72000

{0423) 68224
(0536) 511357




(continued from page 75) ;
controls the cassette motor by using a
Poke.

The four voices are controlled by
.Pokes or from Basic. Commands take the
form:

SOUND 0, 121, 10, 8
where 0 is the number of the voice, 0 to 3,
121 is the frequency of the note, from 0 to
255; 10 is the sound quality, even num-
bers from 0 to 14; and 8 is the volume
from 1 to 15.

Sound quality

The **quality” rating is the amount of
distortion in the sound, which can take
.| you from a white noise sound to a fairly
pure tone. Obviously the range of poten-
tial effects is enormous, especially as
Sound statements take variables as well
as numbers. Particularly interesting
effects can be produced by using a vari-
able in the distortion value. Spaceship
noises and explosions are also fun to do.

If you want to play notes and tunes you
can turn the keyboard into an organ, or
| use Read and Data statements with look-
up tables so you can enter notes like C or
G rather than numbers. Duration and
attack must be controlled using delay
loops. Sounds are ended by entering

SOUND 0, 0, 0, 0.
Atari also offers a plug-in ROM called
Music Composer for composing and
arranging tunes.

The graphics routines use two LSI
Atari chips called Antic and GTIA. Col-
our routines are accessed in a similar way
to sound routines. First you use the Set-
color command, such as

SETCOLOR O, 1, 4
which is like choosing a palette, and then
Color 1 or Color 2 to set a particular
colour.

Setcolor offers five colour registers,
defined by the first parameter. The
second value is the hue number — see
table 1 — and the third value is the
luminance or brightness in the range of
even numbers 0 to 14. This luminance
capability gives the Atari a range of 128
colour effects. A colour which appears

red at luminance 0 can appear almost

white at luminance 14.

Text on border

There are 12 fundamental graphics
modes available, and the number of col-
ours available varies according to the
graphics mode in use, which also governs
the resolution of the display.

TV sets are normally designed to over-
scan, taking the picture off the edges to
prevent unsightly borders. This is fine for
TV but not {.>r a computer so the Atari is
designed to use a central display area,
with a border to fill the edges of the
screen. The screen and border colours
can be controlled by direct Pokes or
Setcolor commands. If you wish, you can
put text on the border, though this is not
normal practice.
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The central screen has a resolution
which ranges from 20 by 12 — a text
mode with double-size letters to 320 by
192 pixels. Graphics modes have a four-
line ‘‘text window” at the bottom of the
screen; it can be removed by adding 16 to
the graphics mode instruction. You can
display text on a graphics screen, and it is
also possible to use more than one mode
on the screen at the same time by using
the Display List Interrupt provided by

. Antic.

The number of colours available, and
the amount of RAM required, varies for
the different screen modes. Graphics 2.
for example, is a five-colour mode which
uses only 261 bytes, while Graphics 7 is a
four-colour mode requiring almost 4K.
As the user can change modes at any
time, it is an important point that screen
data can be held anywhere in RAM. This
also means you can store several screens
in different places in RAM and then use a
three-byte instruction

jump to address — low byte, high bytes
to change from one to another. This
technique is called “page flipping”, and
can be used to provide a degree of anima-
tion.

Table 1. Setcolor codes and colour Pokes.

setcolor Poke
Colaur number number
Black/white 0 0
Rust 1 16
Red-orange 2 32
Dark orange 3 48
Red 4 64
Purple 5 80
Cobalt blue 6 96
Ultramarine 7 112
Blue 8 128
Dark blue 9 144
Blue-grey 10 160
Olive green 11 176
Green 12 192
Dark green 13 208
Orange-green 14 224
‘Orange 15 240

ROM cartridges may be plugged int'o the slots behind the Atari 800 keyboard.

It is equally possible to jump between
character sets. Two character sets are
provided in ROM, but with much time
and effort you could set up your own or
use a character-generator program. As a
character set costs only 512 or 1,024 bytes
of memory, you can afford several. It is
possible to switch from one to another -
especially useful with characters that are
not letters but shapes — or, by using
Antic for machine-fast switching, use
more than one character set on the screen
at once. A Poke into one location is
enough to switch sets.

Fine scrolling

Another interesting Atari technique
using the way screen data is stored in
RAM is fine scrolling. Instead of moving
vast amounts of data through RAM,
which is slow and difficult, on the Atan
you can move the screen over RAM. As |
with page flipping, this is simply a matter
of telling Antic the address where the
screen display starts. To make it work,
the RAM data must inciude more than a
screenful of image, of course. The Atari
has two registers for scrolling. one for
vertical — one pixel at a time — and one
for horizontal scrolling. Diagonal scroll-
ing uses both at the same time. An in-
teresting game called Eastern Front, 1941
by Atari’s Chris Crawford provides a map
about 10 screens in size — it was re-
viewed in June’s Practical Computing. .
The player uses a-joystick to fine-scroll
over any of it, and the effect is remark-
able. According to Crawford, the entire
map program, data, display list and char-
acter-set definitions for this game use
only 4K of RAM — a considerable
achievement by normal standards.

Finally, the Atari has another remark-
able facility called Player Missile
Graphics, which allows high-speed
animation. It provides four players.
which can move independently of each
other and the background or playfield,
plus four small “missiles” — which can

(continued on next page)
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number of bytes of expected soon, while Addcom offers Lisp
mode type columns rows colours RAM needed 2.0. . ]

0 text 40 24 ) 993 Atari computers are supplied with a
1 text 20 24 5 513 book and a manual. The book is Atari
2 text 20 12 5 261 Basic, a 34Q—page teach-yourself book by
8 graphics/text 40 24 4 273 Albrgcht, Finkel and Browp. It works by
4 graphics/text 80 48 2 537 questlon-and-.answer and is suitable for

5 graphics/text 80 48 4 1,017 absolute beginners.
6 graphics/text 160 96 ) 2,025 The Atari manual provides a thorough
7 graphics/text 160 96 4 3,945 guide to setting up the machine, explains
8 graphics/text 320 192 1 X 2 luminances 7,900 the reserved words briefly, gives a list of
9 graphics/text 80 192 1x 16 luminances 8,182 useful Pokes and some sample programs.
10 graphicsitext 80 192 9x 1luminance 8,182 However, it does not even mention play-
11 graphics/text 80 192 16 x 1 luminance 8,182 er-missile graphics: for that you need the
I massive Operating System User’s Manual
Table 2. Atari 800 graphics modes and their memory requirements. and Hardware Manual which tells you
everything you need to know and a great

(continued from previous page)

also be combined to give a fifth player.
There are collision-detection registers
and priority registers, so a player can pass
behind another player and in front of a
third. A ‘“player” is any graphic image
you construct as long as it is not more
than eight bits wide.

Once devised, the player can quickly
be displayed normal width, double width
or quadruple width. Each player appears
as a table in RAM either 128 or 256 bytes
long, depending on the degree of resolu-
tion. This table is mapped directly from
the top to the bottom of the screen.

The advantage of this technique is that
the player looks one-dimensional in
RAM. The image can be moved up and

Specifications

CPU: 6502C, 1.79MHz

Memory: 16K RAM, upgradabie to 48K;
10K ROM operating system; 8K ROM
Basic, 40-48K RAM location

VDU: not supplied; use domestic TV via
built-in RF modulator or monitor via
composite video output port; up to 128
colour/luminance combinations; up to
320 by 192 resolution

Sound: four-channel sound from TV
speaker; keyboard sounder

Cassette: digital, 600baud plus audio
channel, uses TV speaker; sold as
optional extra

Power: from external transformer with two
outlets, supplied with micro

down the table very easily and almost
instantaneously. For horizontal move-
ment there is a horizontal position regis-

ter. To move the image across the screen -

you simply change the number stored in
this register. One Poke is enough to move
the whole image, even to move it off the
screen. Thus  high-speed  graphics
becomes possible.

PMG is made accessible by Antic.
which is a true microprocessor with its
own instruction set, program and data. It
works with Pokey and the GTIA chips.
each of which is almost as big, in terms of
silicon area, as the 6502 itself. It is these
three chips which set the Atari apart from
— and, at least arguably, well above —

its ability to handle graphics displays.

The Atari 400 and 800 have a true
operating -system in user-removable
ROM. It takes up less than 700 bytes, but
also within the 10K ROM pack there are
the character sets, the floating-point
maths, the power-on and cartridge-select
logic, and the device drivers.

The operating system is accessed
through one address, so updating it, if
necessary, should be straightforward.
Another company already offers an en-
hanced operating system to go with an
Extended Basic A+ for the Atari. The
operating-system ROM which can be
Close, Get Characters, Get Record, Put
Characters, Put Record, Close, plus Get
Status and Special.

There are eight device handlers in the
operating-system ROM which can be
assigned at will to peripherals, but will
normally support four disc drives of 88K
each, the keyboard, printer and screen,
etc. The disc file directory can, however.
take up quite a considerable proportion
of the 48K RAM. There are 8K blocks of
RAM where the plug-in ROM cartridges
take precedence over free RAM above
32K, reducing the user memory avail-
able.

Against this, machine-language prog-
rams can be loaded without the Basic
language cartridge in place. If you need
large amounts of memory, you can al-
ways buy Axlon’s Ramdisk which plugs
into the Atari’s third memory slot be-
tween two 16K packs and provides 128K
in 16K addressable blocks. If you wanted
to hold, say, 16 screens at once and
switch quickly between them, this would
be a way to do it.

Few people seem to have linked ‘““inde-
pendent” disc drives to the Atari, but
Corvus has announced 5, 10 and 20Mbyte
Winchesters for the 800. As the Atari
operating system makes such devices easy
to access, however, more can be ex-
pected.

The Basic A+ from Optimized Sys-
tems Software includes such commands
as Print. Using, While-Endwhile, If-Else-
Endif and some player-missile graphics
commands. The Atari Program Exchange
program offers extended fig-Forth and

| all other 6502-based machines in terms of | extended WSFN. Tiny-C and Logo are
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deal you do not.

In general, the Atari documentation is
good, except in one respect — it was
written for the original American
machine, which had a CTIA chip instead
of the GTIA one. There is thus no men-
tion of graphics modes 9, 10 and 11. As
GR. 10 allows your choice of nine colours
in any luminance, and GR. 11 allows 16
colours at once, in one luminance, this is
something of a loss.

Conclusions

@ The Atari 800 is a smartly designed
and well-finished microcomputer that
plugs into a domestic TV and does not
look out of place in the home.

@ The keyboard and screen-editing facili-
ties are good, and anyone used to an
electric typewriter will find the 800 conve-
nient to use.

@® The books and manual supplied or
available, including software, make the
800 suitable for a beginner who wants to
play games and learn microcomputing.
The Basic supplied is powerful and has
good error-trapping, but anyone used to
the Microsoft dialect will find some
aspects of it idiosyncratic,

@ The quality and versatility of the sound
and colour graphics facilities are excep-
tional.

@® Languages, operating systems and
memory all come as plug-in ROM packs,
making the 800 ultimately very versatile
and capable of accepting upgrades and
enhancements in the future.

@ A wide range of software is available,
but almost all of it is for games or educa-
tional. The arcade-style games from Atari
are generally of exceptionally high quali-
ty.
@ The 800 could be a suitable choice for a
small business, but only if software and
support become available in vastly greater
quantities. An inherent limitation is that
the hardware — console, discs, VDU —
does not stack easily, and so requires a
large area of desk space.

@ It has the potential to be a very success-
ful home computer, especially when' its
capabilities become more widely known.
At the moment, however, both the console
and the peripherals seem over-priced for
the British market. |
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We'd love to manufacture the game you've invented.
If we can tear ourselves away fromit.

If your programme is compelling enough to
glue us to our television sets, then it's just what we're
looking for. And if we can leave it alone for long
enough to produce it, we'll glue millions of other
people to their sets as well.

THORN EMIis looking for video games and other
general interest programmes, which have been
produced for home computers from the following:

Apple, Atari, B.B.C., Commodore, Sinclair or
Texas Instruments.

PRACTICAL COMPUTING Jufy 1982

Whether you're a professional programmer or
competent amateur, if you have produced a pro-
gramme that you think we may be interested in, we'd
love to hear from you.

Please don't send the programme direct. Write
to Home Computer Software Department,

THORN EMI Video Programmes, Upper '

St. Martins Lane, London W.C.2. and we

will send you an application form.
Leaders in home video entertainment. RALJ3%

@ Circle No. 151
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SPECIAL
OFFERS:
£1,695 DUAL DENSITY
MODEL
(Lease for £10
per week)
£2,095 QUAD DENSITY
MODEL
(Lease forf12
per week)
PACKAGE
DEALS:

WORD PROCESSING
SYSTEM 1: £2,795

(Lease for approx. £17 per week)

Duel Density SUPERBRAIN together with the Olympia ESW
100 RO Daisywheel printer and a Serial to Parallel converter
plus all plugs and cabling and the WORDSTAR Word
Processing Package with special function keys.

WORD PROCESSING
SYSTEM 2: £2,995

{Lease for approx. £18 per week)

Dual density SUPERBRAIN together with the dual purpose
Olivetti 121 Daisywheel printer/typewriter (can be used as a
separate electronic typewriter) and the WORDSTAR Word
Processing Package with special function keys.

Package Software supplied. Tailored software developed.

Advanced Advanced Business Systems Limited

County House

= 11 Penn Road
Business LR il
Buckinghamshire HP9 2PN
Systems Telephone: Beaconsfield (04946) 77172

Prices exclude VAT and are subject to fluctuation.

S

@ Circle No. 152
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Eight fine ports ...

from the best cellar

| &

T

—— ~.

e AN

“““\“\““"\\_\\"n“ "7\/\ulﬁpon, incorporating many

‘advanced featyres, is‘available

Multiport, another professional S100 card from Hi-tech Electronics,

otfers 8 full RS232C serial ports interfaced to the $S100 bus. All 8 ports

are simultaneously available (Z80 S10) and have independent Baud

rate selection with provision for split rates (75—19200). A parallel

printer port is also provided in the form of an 8-bit latched parallel

port (Centronics) with strobe. Acknowledge is generated in the

hardware (Z80 P10).

A Grand Metropoliton Electranics Compony

] @® Circle No. 153
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...and wellldrop yvou a Panther.

Anew and beautiful full colour print of apanther
Ml by Graeme Sims, the internationally celebrated
. _ wildlife artist, which has been specially
L commissioned to mark thelaunch of our
~. PANTHER, theremarkable British
7,. \_ micro-computer system.
! Naturally,we'll send you full
details of this exceptional new
businessaid. Sophisticated
. Qg . and powerful. Specially
“,,, %2>\ designedfor

Asystemtotake care of accounting, payroll,
inventory and word-processing.

Andit’s British designed, British made, and with
British back-up. With programmes tailored
for British needs, and instructions in plain
English. PANTHER...themostuptodate
technology atyour fingertips. PANTHER ...by
Cyber,of course.

Cyber gratefully acknowledge Mr. Sims’
permission to reproduce another example of
his workin this advertisement.

.
K2 43‘90\ ergonomic
N g Panther
0 \ e @ o 5
BN INN The British Micro System
"°~ooe"l‘;. N\ Cyber (UK) Limited,426/428 Cranbrook Road,
P, 2y O Gants Hill Ilford, Essex IG2 6HW. Tel: 01-518 1414/7
ey, Loy Telex: 897311
- ., Op AN . |-
@y, qe @ Circle No. 154




H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest innovatlons The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose.a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world’s largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most small
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service We give the crucial dimension

of after-sales service and full support to everything we sell.

That includes:

® An update service for software and documentation.

@ Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.

@ Subscriptions to Lifelines!™ the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

WHEN IT COMES
TO MICROCOMPUTER
SOFTWARE
WE \WROTE
THE BOOK

Get It now Lifeboat
now serves tens of thousands :
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

You may not need all we offer, but we offer just
what you need. After all, we wrote the book.

I.ifeboql# sociates

World's forem: are source

PO Box 125, London WC2H SLU or call 01-836 9028
| 0O Please send me a free lifeboat catalogue.

Name

Title

Address

| Company
|

Postcode

Copyright © 1981, by Lifeboat Associates.
B e a1 F—

Lifeboat Worldwlide offers you the world’s largest library of software.Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel {212} B60-0300 Telex 640693 {LBSOFT'NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {L8JTYO) ENGLAND Lifeboat Assoctates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 {LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-3658686 Telex 865265 [MICO CH) W GERMANY intersoft GmbH Schiossgartenweg 5-
D-8045 Ismaning W, Germany Tel 089-966-444 Telex 5213643 {ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04

Telex 250303 {PUBLIC X PARIS}

PRACTICAL COMPUTING July 1982
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In the Far East, Pips sells
Sords like VisiCalc sells
Apples — yet in Britain
few have heard of Japan’s
second-biggest micro
maker let alone its
information-processing
package. Ian Stobie
investigates, and finds a
spy in the Tab.

THE USUAL eight-bit microcomputers in
the £2,000 to £3,000 price bracket these
days seem to be designed around
a Z-80 microprocessor with CP/M. The
Sord M-23 Mark III is rather different.
For a start, it comes without CP/M at the
moment, and the Z-80A is augmented by
128K of RAM, twice the normal mem-
ory.

The hardware approach is generally
innovative, with 64K chips and four-layer
PCBs employed. A liquid-crystal flat-
screen display option was exhibited at the
1982 Hanover Fair.

For your £1,950 you receive three
boxes, some software and a set of manu-
als. The intelligent part is housed in the
keyboard unit and comprises a Z-80A
running at the usual 4MHz, addressing
128K by adopting a page-switching
approach; 4K of this is dedicated to a
memory-mapped video display. A boot-
strap loader lives in 4K of ROM to ensure
‘something happens immediately you turn
the system on.

Function keys

The keyboard itself is a full QWERTY
layout with a separate numeric keypad,
nine programmable function keys
arranged in two banks, and a row of four
cursor-control keys. A depression run-
ning above the function keys has space
for you to label what the keys are being
used for in any particular application.

The two Caps Lock keys light up when
shift lock is on. Though this seems a
peculiar feature at first sight it turns out
to be useful when runnings Pips or if you
find it necessary to ignore the screen to
watch your fingers when typing. The
operating system also makes use of them
to signal error conditions.

The Return key is in the normal place,
but with much of the Sord software you
can also use the Execute key to the right
of the numeric keypad, where a Cancel
key is also provided. Reset is positioned
well out of harm’s way inside the case.
You reach it with a pencil, through an
opening in the right-hand side of the
keyboard unit, so accidental resetting
should be impossible.

Prominent on top of the keyboard unit
is a well containing three expansion slots.
Sord has announced various add-on units

. which fit in here, including a Cmos RAM
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cartridge, various interface cards, and
ROM packs containing popular Sord
software also available on disc. like Pips
and the Sord Word processor. The review
system had two slots free and a floppy-
disc interface in the third.

The disc unit itself is a hefty 8kg. box
which seems unnecessarily bulky by to-
day’s standards. It contains two Teac
5.25in. drives: they were fairly noisy, and
seemed to be the kind that rotate all the
time the drive doors are closed. They can
be locked shut with a little lever located
next to each drive door. Total disc capac-
ity for the unit is 660K.

A SMbyte hard disc is promised shortly
at a likely price somewhere below £2,000.
Sord also markets a dual 3in. micro-floppy
disc unit holding 290K each drive, but it is
not yet being imported into the U.K.

The third box is a 12in. monochrome
video monitor with green screen, the
same unit which is sold independently
under the BMC brand name in the U.K.
It displays 25 lines by 80 characters of
text, with each alphanumeric or graphic
character constructed from an eight-by-
eight matrix; it lacks true descenders.

colour-video signal, so if you attach an

eight-colour display. Colour can be speci-
fied character by character, so you can
display mixed-colour text and graphics:
The colour capability is made use of in
Sord-supplied software like Pips.

By judicious choice of graphics charac-
ters 640-by-200 point high-resolution
graphics are achievable. For precision
graphics Sord provides Sord Graphics

Language as an option, which has high-
| level commands to plot points, draw arcs,

The standard Sord generates an RGB |

optional colour monitor it gives you an |

SORD M-23

construct bar diagrams and so on. The
display is average for a machine of this
class, though inferior to new generation
16-bit micros like the ACT Sirius,. which
is not much more expensive.

Two RS-232C sockets are provided.
one configured in Modem and the other
in Teletype mode. There is also a parallel
Centronics-type socket, so most makes of
printer should be compatible. We were
using an, Epson MX-80F/T which costs
about £360 at the moment and worked
perfectly with the system. Exleigh can
supply character-set ROMs for it if you
particularly want Pips graphics to appear
the same on the printer as on the screen.

LCD add-on

The most interesting add-on for the
Sord M-23 Mark IiI is the hiquid crystal
display which can display eight lines of 80
characters, using an eight-by-eight matrix
of LCD dots. Clearly this is a first step
towards 24 lines and ultimately 66-line
full-screen displays. An LCD display is
compact, flat and uses reflected light, and
so promises to be a more natural ana-
logue to paper than a cathode-ray tube.

The software normally provided is
SOS, the Sord Operating System, CBasic
— not Digital Research’s offering of the
same name but Sord’s compiled Basic —
and Pips II, the latest version of Sord’s
spread-sheet and record-handling pack-
age. We also took a look at the Sord word
processor which would normally be extra.

Other languages ' available are
UCSD Pascal, Fortran 80 and Cobol
80, which have been configured to run
under SOS, and Sord DBasic — “D”
stands for Docking Basic, because it can
link up with PIPS files. Sord terminology
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sometimes shows traces of hours spent at
the Space Invader machine.

CP/M is not available yet but is pro-
mised. As a non-CP/M machine the M23
Mark TII does suffer from a relative lack
of software. A number of application
packages are available from Exleigh for
specific types of user, including video
hire, building job costing and accounts,
mailing, and the standard accounting
applications.

Expansion possibilities

The M-23 Mark III is really the start-
level business system aimed especially at
people interested in running Pips. Other
machines in the Sord range are larger and
have greater expansion possibilities in-
cluding S-100 bus slots, more disc options
and a different keyboard.

On switching on the system a message
comes up on the screen telling you to

SET DISKETTE AND STRIKE ANY KEY.
Doing this boots the resident part of the

operating system off the disc and it then
announces itself with another message
and a request for the current date. Any
errors during this process are indicated by
the built-in speaker sounding and the
lights on the Caps Lock keys coming on.
After entering the date you can start
running programs, copying discs and us-
ing any other operating-system functions.

The operating system will seem famil-
iar enough to users of CP/M. It is simple
and straightforward, and in general its
activities are accompanied by helpful
messages. Direct and sequential file-
access methods are supported. The SOS
manual is short but detailed, which is a
relief after the scrappy documents with
separate amendment pages that come
with some CP/M systems. However it
could do with an index, the absence of
which is a common failing with Sord
documentation.

After entering the date, every operat-
ing system command can be entered as a
single keystroke of the function keys, so
only one person needs to understand the
system in any depth and can set it up for
others to use simply. Function-definitions
live on disc, so you could work with one
disc per application with the function
keys set up for the jobs involved. An
individual program might also use the
function keys for different purposes, in
which case they would return to their
operating-system functions when control
passed back to SOS on exiting the pro-
gram.

The seven keys can be used shifted or
unshifted, giving 14 definitions which can
each be up to 31 characters long and
consist of any valid SOS commands. So
the first three keys could be set up as
follows:

F1: BASIC/C RUN'UPDATE <CR>

F2: XFER O:PRICES 1:PRICES

F3: LISTN

This means that after booting and enter-
ing the date, hitting F1 will load Basic
and run the program Update; F2 will
make a backup copy of the file Prices,
copying it from drive 0 to drive 1; F3 will
list the names of the files on disc 1 — List
here is the SOS equivalent of Catalog or
Directory.

A similar procedure allows the system
to be set up to operate in true turnkey
mode, with control passing directly to a
program as soon as a disc is booted,
without any conversation about the date.

The Sord word processor is quite a
professional piece of software. Users
familiar with WordStar will find it does
formatting differently, with a format line
displayed at the top of every screen into
which formatting parameters like line
spacing, line length and tab positions are
entered. You then type in text page by
page.

The M-23’'s main board is a compact four-layer PCB. The CPU is a Z-80A at top left,
with the 64K RAM in the 16 chips at bottom right.
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Specifications

Microprocessor: Z-80A running at 4MHz

Memory: 128K in two banks; 64K in bank
0, 60K plus 4K dedicated to the screen
display in bank 1

ROM: 4K boot

Ports: Two RS-232C serial; one parallel;
black-and-white video, colour video

Screen: Monochrome 12in. green, or
optional colour monitor; 80 characters by
25 lines; Characters formed from five by
seven dots within eight-by-eight dot
matrix. graphics character set gives
effective 640 by 200 resolution

Keyboard: Full ASCII set in QWERTY
layout; separate numeric pad; cursor-
control keys; seven programmable
function keys and two special keys

Bus: Sord M2; three user-expansion slots

Discs: Two Teac FD-50C drives, 320K
each, using standard 5.25in. floppy discs

Software included in price: SOS, CBasic,
Pips Il

Other languages available: Z-80
assembler; DBasic, interfaces to Pips;
UCSD Pascal; Fortran; Cobol

Price: £1,950

U.K. importer: Exleigh Business
Machines, 11 Market Place, Penzance,
Cornwall TR18 2JB. Telephone (0736)
66577
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The method used to insert and delete
characters is clear, but slow for individual
characters. After hitting the Insert func-
tion key the screen is rearranged to dis-
play the 40 characters following the cur-
sor at the bottom of the screen. You then
type in the new material and hit Execute,
and the screen is redisplayed with the
insertion made. For correcting gross typ-
ing errors like mis-struck keys this is a
lengthy process for one character: the
approach is clearly aimed at the skilled
copy typist doing cut and paste work on a
standard document.

Delete, Move, Copy and Replace are
done in a similar way. Here you move the
cursor from the position it was in when
you hit the function key to the end of the
range of text — the scope — you wish to
deal with and the relevant text is dis-
played in reverse.

Word processor

The word processor includes a merge
function, useful in producing a batch of
standard letters with name, address,
salutation and discount rate personalised.
It is straightforward to use, but has the
limitation that the fields of the separate
merge file have to be in the order you
intend to use them in the letter. You
cannot hold the telephone number im-
mediately after the address and then print
a letter where the telephone number
appears first.

Housekeeping functions have not been
neglected. Information is kept on when a
file was last revised, printed and backed

(continued on next page)
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(continued from previous page)
up. The taking of back-up copies is en-
couraged by display of archive functions

on a screen menu; you can duplicate your -

back-up disc or archive file as a print
image with all formatting parameters
saved as well,

This attention to gathering statistics
extends to the word processor counting
your keystrokes as you type and filing
away the number of keystrokes against
the time taken. Since the Sord automati-
cally repeats a key if it is held down for
more than half a second the obvious way
to defeat this spy in the micro is to hold
down the space bar on some innocuous
part of the document while conducting
discussions with your friends. Subsequent
deletion of the space page makes no
difference to the statistics held. Obvious-
ly the designers of this package do not
rate the ingenuity of its ultimate users
very highly.

A more useful feature the package
boasts is the glossary, which allows you to
define a commonly occuring phrase of up
to 77 characters and equate it with one of
the ordinary keys on the keyboard. The
phrase can later be recalled and inserted
into the text simply by hitting the func-
tion key F7 followed by the relevant key.
The number of keys on the keyboard
imposes a limit on the size of the glossary.

The word processor manual lacked an
index. A reasonably clear and detailed
manual describes a version of the system
running on the larger Sord machines,
while a scrappy modification document
describes all the differences. You need to

use this to find what each function key

does as the M-23 keyboard is quite
different.
Pips

Much of Sord’s expansion in Japan has
been based on the success of Pips, which
sells Sords like VisiCale sells Apples. In
addition to spread-sheet features, like
VisiCalc Pips can also be used as a report
generator or record-card manager, hav-
ing sort and search facilities and being
able to handle non-tabular data.

Two Pips manuals were provided, of
which one covers the system badly and
the other well. The good onc is very clear
and easy to follow but has no index.

To use Pips you place the Pips program
disc and the Pips data disc in the drives
and boot in the normal way. After enter-
ing the date the screen displays an exam-
ple of a Pips page and a message asking
you to select a command.

Pips operates on screenfuls of data.
termed pages. which can consist of either
tabular data formatted into rows or col-
umns, or unformatted data consisting
simply of text or graphic characters. Sig-
nificantly, data on either kind of page can
be retrieved by the search command.

A typical sequence of Pips commands
might read:

G<CR>

86

15<CR>

L<CR>
Iitting G followed by carriage return
instructs Pips to get a page; Pips then asks
which page. Typing 15 causes Pips to
fetch page 15 on to the screen from the
disc. Typing L lists it on the printer.

Sequential commands

Pips derives its power from its ability to
handle sequences of commands. Com-
mands can simply be entered in a line
separated by semicolons:

G;15;L
gets page 15 again and lists it. More
powerfully, a command line can be stored
on disc and equated with a function key.
Hitting that key when the system is ¢x-
pecting a Pips command will then execute
what is, in effect, a small program. The
procedure to do this is very simple:
PF;7;:G;15;L

allows you to use function key.7 to do the
listing of page 15 in future.

Although these sequences of com-
mands look unreadable, constructing
them is made easy by the ability to review
the last 10 command lines you have given
to Pips. So you can experiment until
everything is right, then copy the success-
ful line on to a function key.

Here is another program, this time
operating on tabular data:

CAL;,C5-C3=;FO;,C;W;4
CAL;C5 — C3= calculates the difference
between the figures in column 5 and
column 3, for all the figures in the col-
umn. The results go into a work area.
FO;C brings the results back as a column
of figures; and W:4 writes them into
column 4. You could equally well create a
new column, say 6, or set up a new page
for the results.

Longer sequences of commands can be
stored as named programs. Instead of
pressing a function key the command
Au#Name is entered. Pips includes a
small program editor.

The latest version of Pips. supplied for
review, goes beyond this to include a
complete programming language called
Inp. It resembles a simplified Basic but
can operate on Pips pages, as well as
providing other ways of organising data.
Sord’s Basic, DBasic is available for
really complex applications.

The significance of these features is
that Sord has provided not just a spread-
sheet package but a graduated introduc-
tion to data processing. Data set up
casually with Pips can end up being
reorganised” and used as part of an intc-
grated suite of Basic programs. If you are
not ready for this level of sophistication
you can just use Pips as a screen-based
worksheet for calculations, using single
commands if you like.

VisiCalc is the obvious benchmark with
which to compare Pips although the de-
sign approach is very different. With both
you have the convenience of being able to

type in data before you have decided
what you are going to do with it, and then
deciding how you want to manipulate it.

In VisiCale, formulae are entered into
the cells of the table in the same way as
data. This is spontaneous, but it is easy to
overwrite a carefully constructed formula
without realising it. Pips commands are
kept more sccurely, so it can safely be
used by unskilled staff doing a regular job
set up by somcone else. Sord has again
used the function keys effectively, and by
providing for named programs makes
very long sequences of commands much
casier to carry out than would be the case
with VisiCalc.

With Pips, results can be put into new
tables as well as inserted into new col-
umns in existing tables. Unlike VisiCalc,
columns can have ditferent widths and
these can be changed independently after
data has been entered. Pips can draw bar
graphs and simple dot graphs, and hand-
les upper- and lower-case text. With a
colour monitor it can do graphs in cight
colours.

Pips can operate on unformatted pages
of text as well as tabular data. String
searches work on both. Its files interface
castly to Sord’s DBasic.

Sord has grown rapidly in its native
Japan to take 17 percent of the personal
computer market, placing it second only
to NEC. But in Europe it is a relatively
unknown company outside Ireland,
where it is building a new plant.

Sord machines are available in England
through Exleigh Business Machines of
Penzance, Cornwall: the M-23 Mark Il is
marketed as the Exleigh Expert X6-22.
Exleigh has a network of 24 dealers sell-
ing mostly into the small business sector
with appropriate application software.

Conclusions

@ A generally well-made, relatively mod-
ern and expandable machine. At just
under £2,000 it is good value.

@ If you can find suitable software there
is no nced to have any qualms about the
Sord hardware. However, as long as CP/M
is not available you are less likely to find
something that fits your needs. Otherwise
the Sord SOS is quite adequate.

‘® Distinctive hardware features like the

~ function keys and colour graphics are well

supported by the Sord system software.
Some cffort has been devoted to making
the hardware features usable.

@ The ergonomics of the keyboard and
screen, though quite good, are not up to
the standard set by the very latest and
generally slightly more expensive
machines from major manufacturers. It is
worth taking a look at machines like the
ACT Sirius, IBM Personal Computer and
DEC Rainbow 100 to see how much these
things matter to you.

@ Pips is very good. It is quite likely that
many people will use the machine simply
as a Pips engine, as in Japan. [HE
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COMPUTECH for @f§apple

Authorised dedler, service centre and
system consultancy

SUCCESS BREEDS SUCCESS!

As authorised dealer and service centre for Apple computers we have acquired extensive experience
of users’ needs and the most cost effective means of satisfying them from the considerable resources
of this popular and reliable machine. Over 1,000 of our financial accounting packages have been
installed. In the process we have have detected areas of special need and opportunities .for enhancing
these resources. Our own manufactured hardware and system software have been produced to meet
these requirements. As a result we have compatible products for all configurations of Apple I and
ITT 2020 installations - and the new Apple /// |

Apple /// now on demonstration - systems from £1,645
Pro-File 5 MB mass storage for Apple /// £2,256
Computech mass storage for Apple Il and Apple ///, up to 12 MB, from £1,950

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH: program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing. and storage as well as'Apple to host
communications from the amazingly low price of £130. Qur Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied .FREE
with our character generator package (total cost £60) is separately available on disk with documents for
£10. At the same price CAIl {convert Apple pictures for ITT) makes binary high resolution picture files
display propeérly on the ITT2020.We sell the famous Visicalc for £130 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £39, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which Fas
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples {revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £60. It offers true descenders on screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCII special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £295, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82A, bidirectional printer with both parailel and serial input is only £395, it
can have an optical 2K buffer, while the Microline M83A full width adjustable tractor 120 cps printer with
similar specification is only £645. Then for all computer users there is the unique Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 BHP. Tel: 01-794 0202

NAGENTS THROUGHOUJT THE LiIK AN CIVE RR5E AL

@ Circle No: 156
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Only Wabash guarantees its diskettes well into the future.
Five years for Maxi-Myte 8” Diskettes, and two years for

d Ye 0 e c II Mini-Myte 5%" Diskettes. You can trust your data with
’l Put s = n u Wabash for years to come.

i g;;« te d ® l Write or phone for a free brochure and immediate prices.

.4 doesitA

E:f 1 We're your One Stop Shop for

, @1 Apple, Superbrain and other
5 41 leading personal computers.

5 We can offer the Tabs accounting

and stock control packages, l N CR EAS E YO U R

2 Wordstar for word processing

‘ i and Visicalc for financial PRO FITM ARG'N

modelling. We provide on-site
maintenance and tailored .
programming services second Share in our success by

to none. We pride ourselves on supplying Wabash diskettes,

.

Fh SN

D

"

4
5

o iving first class customer support L -
S fnd faining, g the only diskettes that carry five

or two year performance
guarantees. Phone Abraxas
Media Supplies now for

e e i | :
. excellent prices
EYSTEMUOBIE
COMPUTER SALES AND SERVICES
make sure you get itright

260 Cambridge Heath Road, London E2 9DA
Telephone: 01-981 7311 Telex: 8952578
@ Circle No. 157 @ Circle No. 158
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Call us now and arrange a demonstration
or ask for details of our free weekly seminars.

357 EUSTON ROAD, LONDON NW1 3AL. TEL: 01-388 2061




WINDOW SHOPPING?

then look no further! we offer a range
of quality hardware and software.

Cortiie, ///////,////l////l//////////
Aty
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TEC STARWRITER EXECUTIVE 40

A superior daisy wheel printer suitable for most
micro’s and mini’s costing less than you'd
expect achieving professional results in all
applications.  Bi-directional logic seeking
Printing, 40CPS. Quiet operation. Easy change
96 character daisy wheel. Carbon multi-strike
or fabric ribbons. 1 year warranty.

- -’

INSIGHT VDT-6

A new, stylishly designed terminal for use
with ‘WORDSTAR’, it features 31 special
Wordstar function keys for higher perform-
ance word processing. 80 character x 24 line
display with an enhanced contrast screen.
Graphic line drawing mode. Detached key-
board with numeric pad. Full video attributes
e.g. underline, reverse video, blinking. 16
independent baud rates for interfacing. The
most competitively priced Wordstar VDU on
the market.

b

INFO SCRIBE 1000
A slickly styled inexpensive dot matrix printer
suited to small business and minicomputer
systems. Hard to beat low noise performance,
touch-sensor controls, and exceptional speed
are definite advantages of this printer. Bi-
directional logic seeking printing, 180CPS.
Low speed correspondence quality printing
mode. Double density printing. Double wide
printing. 96 characters. Descenders and under-
lining. Tractor feed included as standard.

PRACTICAL COMPUTING July 1982

NORTH STAR

ADVANTAGE
North Star’'s latest desk top computer. The
Advantage is an integrated graphics computer
that is equally suited to both business and
scientific use. Advanced features include dual
processors, and high resolution graphics display.
The Advantage contains a 4 MHz Z80A CPU
with 64Kb of 200 nsec dynamic RAM (with
parity) for program storage, a separate 20Kb
200 nsec RAM to drive the bit-mapped display,
a 2Kb bootstrap PROM and an auxilliary Intel
8035 microprocessor to control the keyboard
and floppy disks. The two integrated mini-
floppy drives are double-sided, double-
density providing storage of 360Kb per drive
for a total of 720Kb. Inside the chasis is a
eight slot mini-bus for plug-in option cards.
Included with the Advantage system is a system
diskette containing a Business Graphics
package, a complete system diagnostic program
and a graphics demo. package. The serial printer
port is graphics software compatible with
Epson printers, making it easy to produce a
hardcopy of the screen. For a wide variety of
commercial, scientific or industrial applications
North Star's graphics version of the industry
standard CP/M is offered.

NORTH STAR HORIZON HARD DISK

The highly regarded Horizon microcomputer
with mini-winchester disk drive. This integral
hard disk gives a massive 3, 6, 9, or 12 million
character storage capacity. More intensive com-
puting power sufficient for virtually all appli-
cations. For further capacity, up to four M26
Winchester hard disks can be added externally
giving access to over an incredible 100 million
characters of data. Using Starlink our en-
hanced CP/M compatible multi-user operating
system this data can be accessed by one or
more users in a time sharing or multi-
processing environment. Starlink is at the heart
of system expansion. Starlink logically inte-
grates the Horizon with a range of Winchester
disks and/or additional 1/0, memory and
processors. Features include independent login
and logout, print spooling, file lock and unlock
for common files, five priority levels, two-way
private commusiications, mail/news/message
facilities etc. In all over 20 utilities are in-
corporated in the Starlink package.

EPSON MX82 F/T

A first class compact dot-matrix printer with
high resolution bit image graphics. Bi-
directional logic seeking printing, 80 cps,
quiet operation. Plotter printing.

TELEVIDEO TVI 910
Low cost fully intelligent terminal with many
features as standard normally found as options
on similar priced terminals. Typewriter tabs,
monitor modes, programming features. 8 x 10
character resolution. Full video attributes. 15
baud rates.

RICOH RP1600S

Fast and reliable making it suitable for todays
word processing demands/ Its heavy duty con-
struction will stand up in harsh working
environments. Bi-directional, logic seeking, 65
cps. Options include Tractor feed, automatic
sheet feeder.

ERiTEIDAM

=3 W B SSSEETRF EEEY
ERE Microcomputer Specialists —
46 Balham High Road London SW12 9AQ Tet: 01-675 5325

r N SN s 1
Name
Posstion
Company
IMdvess I

Tel No.
PLEASE SEND ME OETAILS OF THESE ANO OTHE R PRODUCTS |
@ Circle No. 159
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owwoulda
matrix printer costi

£850sell?

Alps ASP 3500 matrix printeris a
high speed bi-directional printer
capable of up to 180 characters

per second output. Compact and
lightweight, it contains four
languages as standard character
set and is available in two versions:
A with 7x9 matrix for business use,
giving a true descender; and B with
9x9 matrix for graphics work.

Printing flexibility is what this
machine understands best. With a
maximum of 181 kinds of character
patterns, the ASP-3500 can handle
British and American English,
German and French. Variable print
capability permits 10 ¢pi for

normal characters,

ALPS ASP3500
MATRIX PRINTER

5 ¢pi, 6 cpi,.and 8.25 cpi for
elongated characters, and 12 cpi
and 16.5 cpi for compressed
characters. Easily adjustable forms
tractor mechanism allows you to
use any size standard pin feed
form, from 5 inches to 16 inches.

Precision wire heads can pound-out
up to two hundred million mainten-
ance-free characters. Heads come
in two types, and are replaceable in
the field, keeping costly down-time
to a minimum.

The ASP-3500 with its ease of op-
_. eration, light weight, compact
size and quiet operation

g

make it welcome in any office
environment. It features a standard
systems self-test capability for
maintenance ease. Heavy duty
ribbon cartridge pops in, pops out,
for clean, quick ribbon replacement.
RS-232C standard interface, 20mA
current loop or industrial standard
parallel interface are also available.

If you're interested in distributing
Alps 3500 in the UK, give us a call

at only £850 we think they’ll sell
like hot cakes!

Mitsui Computers,

Oakcroft Road,

Chessington, Surrey KT9 1SA.
Tel: 01-397 5111.

Telex: 929929 Mitmac G.

Alps is already available in the UK from:
ALPHA MICRO (EAST ANGLIA)
Norwich 0842 63041

A1 PERIPHERALS

Slough 0753 77619

AWS LTD

Guildford 0483 504234

COMPUTER SYSTEMS WESTERN
Plymouth 0752 25051
Redruth 0209 860628
G&M MANAGEMENT
SERVICES

Southampton 0703 30664
INTEC SYSTEMS

Slough 0753 28242
JENTECH SERVICES LTD
Bridgenorth 07462 5287
TEMPLEMAN SOFTWARE
Stratford 0789 66237
VEGA COMPUTERS
Croydon 01-680 4484

i
||||||||iiii
()
o

@)
@)
S
O |

U

'
Im
X
»

®
9]
=
O
®©
Z
o
-
[=2]
(=]



Reviey =—————

QUME SPRINT 9

THE FEATURES OFFERED by the new
Qume Sprint 9 are excellent, the mechan-
ism scored very highly during the course
of our tests, but the appearance of a piece
of office equipment also has to be lived
with. In that respect the Qume is less
than a total delight.

The weighty detailing of its squared-off
cream-coloured fibre-resin case could be
described as ‘“New Brutalist”. This looks
fine on the Pentel pen, where an elegant
designer’s joke lies in the tension be-
tween heavy styling and small dimen-
sions. Blown up to the size of a piece of
office equipment “New Brutalism” only
makes the Qume Sprint 9 look out of
proportion.

Designed for price

The heavy look of the Japanese pen is
offset by superb mass-production en-
gineering, which saves it from being
clumsy. The new Qume printer terminal,

" on the other hand, like many recent U.S.
products, appears to be built down to a
price.

The top half-cover of the case, for
instance, is designed to hinge up for
ribbon-changing and so forth, but if the
forms tractor is fitted there is not suffi-
cent space. Space could have been made
by cutting a rather larger well in the
cover, as on the Ricoh, but part of the
Qume designer’s brief was evidently to
reduce sound to a minimum, implying an
enveloping cover no matter what other
penalties that implied.

The compromise solution is to loosen a
couple of small bolts, disconnecting the
cover from the hinges, and slide forward
some small lugs before the bolts are
retightened. The top half-cover becomes
independent of the rest of the case, and
clips into position under the lugs when
the forms tractor is in position.

New cartridge

On the review model a small blade
jutting out from beneath the cover often
failed to engage with the cover-off switch.
Frequent access to the print-head is
necessary during a review so we had to
jury-rig the cover-off switch with a stout
paper-clip.

This gave us a clear view of the printer
.mechanism, which is the most interesting
aspect of the machine. Qume has at last
followed the Diablo lead in providing a
new Mark IV cartridge that can be
changed without fingers touching the rib-
bon. Qume’s cartridge replacement is the
easiest of any machine reviewed so far.
You should be able to do it single-hand-
ed, if the span of your hand is broad
enough to press down the red lugs that
click the cartridge in on either side. Also
mounted on the ribbon cartridge is a

PRACTICAL COMPUTING July 1982

Chris Bidmead reports on
the latest daisywheel unit
from the United States.

photoelectric cell for detecting ribbon-
out.

Replacement of the daisywheel is again
the easiest we have seen — simply a
matter of unlatching a spring-loaded lev-
er to the right of the print hammer and
pulling the wheel-mount backwards. Un-
like some other printers the wheel-mount
is independent of the cartridge carriage,
and can thus be moved back as much as
90 degrees.

Unusually the ribbon cartridge plat-
form is made of ABS plastic, part of the
cost-paring exercise evident throughout
the machine. This component would not
articulate to allow printing of two-colour
ribbon, and indeed the manual mentions
no escape code sequences to permit this.
Yet the ribbon in the cartridges is 8 mm.
thick — sufficient to allow one track of
each colour. Alternatively IBM golf-ball
typewriters use an automatic shift
mechanism to arranges that the keys im-
pact in turn across the whole width of the
ribbon.

The Qume incorporates no such
arrangement, which means that every
used cartridge goes to the bin with a
whole character-width track of ribbon
unused. It is not hard to deduce from this
that later versions of the Sprint 9 -will
incorporate some kind of vertical arti-
clation between the wheel and the cart-
ridge platform.

One of the cartridges jammed and had
to be discarded because of uneven wind-
ing on the take-up spool. The absence of
lubrication washers — the flimsy plastic
discs that separate the rotating coil of the
ribbon from the interior of the cartridge
case may have had something to do with
this. The ribbon cartridge is manufac-
tured from fewer parts than we are used

to seeing. It is unfair to make sweeping
deductions from one ribbon jam, but it
did raise doubts that Qume may be
skimping too much here.

The print-head drive mechanism has
been redesigned. Lateral movement is
now powered by a corrugated synthetic
belt direct from the motor housed in the
front right-hand corner of the chassis.
The belt looks familiar but Qume claims
that its belt is new, special, unique, and
made out of Kevlar, not just a rehash of a
similar idea long used on dot-matrix
printers.

Drive band

This drive band seemed remarkably
elastic in comparison with the usual steel
cables; but perhaps the lightness of the
print head that Qume has been able to
achieve makes this new arrangement
possible. The whole print-head rides on a
pair of conventional steel bars, sliding on
bushed cylindrical jackets. There are no
rolling wheels as in conventional printers;
presumably the low inertia of the print-
head helps reduce friction to a point
where moving bearings are unnecessary.

The mechanism could hardly be sim-
pler in conception, yet our tests show that
precision of printhead positioning is
second only to the Diablo. The whole
printer chassis is mounted on rubber
shock absorbers, which help account for
the remarkable quietness of the machine.
Qume call the mechanism Microdrive,
and it works very well. It is also cheaper
to manufacture, which must help during a
recession.

Manufacturers still produce machines
that have to be stripped down to get to
the configuration switches that match the
printer protocols to the host computer’s
expectations. The Qume Sprint 9 thank-
fully makes these available on the right-
hand side of the front panel, easily
accessible with the front cover removed.

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

In addition to these two eight-element
DIL switches, the front panel includes
seven rocker switches for reset, line
space, pitch, word processing — an op-
tion not provided on the review machine,
set top of form, form feed and pause.
Other features are a rotating knob for
manually setting the form length and
three lights for carrier detect (green),
ready (amber) and communication error
(red). The ready light has three modes.
Slow flashing indicates paper out, fast
tlashing indicates top cover off or ribbon-
out error.

Rocker switches

The switches are the rockers now aban-
doned by Diablo in favour of pressure-
sensitive contacts. These and the other
front-panel components are mounted on
an aluminium chassis decorated with
rather unnecessary go-faster diagonal
stripes.

The whole front-panel unit connects
through a screened ribbon cable to the
main electronics, and is held to the chas-
sis with four screws, so that it can truly be
described as modular, the only other
connection being an earth strap. A ver-
sion is available without this front-panel
— with similar configuration facilities re-
quiring access to the boards — for £100
less.

The rear half of the top case is held on
by two long bolts and a short captive bolt
at the rear, which only requires a quarter
turn to release it. It seems a pity that the
two long bolts are not captive too. It also
seems old-fashioned that this top cover is
not immediately removable: the photo-
electric paper-out switch which clips
somewhat uncertainly on to the top case
has to be disconnected.

It is awkward to get off when removing
the rear cover, and in use it also doubles
as the paper left-edge locator, but for this
purpose it really will not slide with the
proper positive action. This part of the
mechanism is carried over from the Sprint 5
range; we understand that the latest produc-
tion models of the Sprint 9 range have a
better-designed version. :

Efficient cooling

The main boards are housed inside a
rugged utilitarian metal box at the rear of
the chassis. The fan is set into this box.
and the arrangement looks as if it might
greatly improve cooling efficiency. Five
boits have to be unloosened to remove
the box, and this reveals three ordinary
printed-circuit boards and the power
pack, which is made up of rather heavier
components sandwiched between a pair
of boards. This is a great improvement on
the power pack of the Sprint 5 series,
which was a bulky module bolted on to
the rear of the chassis.

Though stylistically integrated, the
Sprint 5 power pack was always rather
vulnerable physically, particularly if you
succumbed to the temptation to upend
the machine on it during transportation
or servicing. Like the Ricoh, the new
Qume can be comfortably stood on end.

Straightforward removal

The processor chip on the main logic
board is the speedy eight-bit Intel 8085A.
The three PCBs and the power pack slot
into a motherboard mounted horizontally
to the bottom of the chassis, and have
edge levers to enable easy removal.
There are no fiddly connectors to be
unhooked before removing the single
boards, and extracting the power pack
board is only very slightly more compli-

Test time
taken:

Standard text 1m. 31s.

comments

Formatted text 46s.

48s. reviewed so far
Tabbing 46s.
Graphics 3m. 30s.

For a description of these tests see the
Diablo 630 review in the March 1981 Prac-
tical Computing.

Formatted text test. At last a machine
whose tested speed is within a reasonable
margin of the claimed speed. Qume de-
clares the conditions of its test, the single
line printing of a touching vignette that goes:
“We sat there at noon on the corner bench in
the railroad station and ate oranges while we
waited. When the train came, we went
home".

Tabblng test. A little disappointing, this
one. Tabbing to the vertical bar character is
not a test daisywheel printers enjoy, and of

About 43 cps, eight percent slower than the Flowriter, but faster
than the Diablo 630.

Healthy speed; close to the Ricoh, the fastest machine we have
Good alignment, but not up to the Diablo 630. Oddly enough, it
took longer than the Diablo, too.

40s. faster than the Diablo, much slower than the Ricoh. Good
impression control.

those so far reviewed only the Diablo 630
emerged with any distinction. The Qume
was quite high up in the alignment quality
league tables, but the slow speed was sur-
prising, suggesting that the software may
have been siugged to cope with the very low
inertia of the print head, perhaps coupled
with the elasticity of the Kevlar drive belt.

Graphics test. This test uses asterisks,
full stops, underlines and angle brackets to
produce a rather silly wallpaper pattern that
fills half an A4 sheet. The Sprint 9 did this
faster than the Diablo, the Spinwriter and the
Flowriter, but is beaten by the Ricoh parallel
version at 3m. 30s.
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cated, with two connectors, one to the
fan and one to the mains switch.

As a result the electronics section is
truly modular, and any or all of the
boards could easily be replaced in about
10 minutes — plus the time you spend
scrabbling about on the floor to find the
two bolts that flew out when you re-
moved the top cover.

Handshaking options are: ETX/ACK
and DTR; or XON/XOFF. Qume hus its
own user-friendly way of managing
escape sequences, but the Diablo ver-
sions are also there waiting to be called if
your software prefers them. For example,
Define Vertical Spacing Increment the
Qume way is to send ESC “L” and then
two ASCII digits which spell out the
number of Yasin. increments required be-
tween lines. The Diablo way of doing this
is to send ESC RS and then a single
ASCII character, the binary value of
which is one more than the number of
required increments. The former is easier
to send manually, the latter easier
to program for if you are writing in
assembler.

ISG Data Sales Ltd, the Windsor
Qume distributor which kindly lent us the
machine, was not able to provide the
matching Qume sheet feeder at the time
of review, but it should be available
shortly. It is driven by a separate power
pack and is fuily interchangeable between
the Sprint 9 and the Sprint 5.

Conclusions

@ The Qume Sprint 9 is not a particular-
ly fast machine — we reviewed the slower
of the two available models — but im-
pression control is excellent, and charac-
ter alignment is good.

@ The print mechanism is noticeably
quieter than the average daisywheel
machine, important in a shared office. We
know of one office where the printer —
not a Qume — has been confined to a
large cardboard box filled with packing
material. It gets warm in there.

@ Despite some hermetic chat about bal-
listics from the manufacturers it has been
our experience that Qume and Diablo
plastic non-proportional, that is ordinary,
printwheels are interchangeable. Second
sources of the wheels are also available.
You may feel this adds up to an important

_advantage over Japanese departures like

Spinwriter and Ricoh.

@ The very high standards of electronic
and mechanical design established at the
drawing-board stage may not have been
entirely carried through to the factory.
@® Qume Sprint 9 — 45cps version, as
reviewed £1,725.00
Qume Sprint 9 — S5cps version £1,795.00
Mark IV Ribbons, box of 12 £50.00
Printwheels, each £6.00
Either version is available without the
front panel for approximately £100 less. A
front panel should not be necessary if the
machine is to be a permanent attachment

to a single host computer. 4]
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Superior aysiems Lid.

178 West St, Sheffield S1 4ET. Tel.(0742) 755005

ACORN

ACORN ATOM 8K rom, 5K ram,
P.S.U. & COLOUR BOARD 199.00E
ATOM DISK PACK, 96K
SINGLE DISK DRIVE
ATOM COLOUR BOARD
WORD PACK ROM
BUSINESS

BUSINESS BOOK
DESK DIARY
DATABASE

299 00E
33.00C
26.00A
10.00A

6.95A
10.00A
10.00A

ADVENTURES

ATOM CHESS
FLOATING POINT ROM
B.B.C. ROM PACK
B.B.C. BASIC
PROGRAMMING BOOK

10.00A
10.00A
20.00A
PHONE

5.958

NEC

PC 8001 (32k computer) 599.00E
PC 8011 32K EXPANS|ON UNIT
489.00E
PC 8012 32K EXPANSION UNIT
399.00E
PC 8023 DOT MATRIX PRINTER
399.00E
PC 80318 DUAL DISK DRIVE
669.00F

SHARP

MZB0K {48k}
MZ80A (48k)
MZ80B {64k} PRICE
MZ80 P3 PRINTER FOR MZ80K 360.00E
MZ

80

1/0 INTERFACE UNIT MZBOK
MZ80 FB DUAL FLOPPY
DISK UNIT 550,00
MZ80 EU INTERFACE

UNIT FOR MZ80B 46,008
MZ80 P& PRINTER FOR MZB0B 409.00E
PC 1211 POCKET COMPUTER  59.500
PC 1500 POCKET COMPUTER  139.00D
CE 122 PRINTER
INTERFACE {pc1211)
CE 150 4 COLOUR
PRINTER (pc1500)

SOFTWARE
WORD PROCESSOR {tape)

PHONE FOR
BEST

95.00E

60.83D
125.00D

39.50B

PC 80328

ADD ON DUAL DISK UNIT 569.00E
PC 8041 12 GREEN/ORANGE
MONITOR 159.00E
PC 8043 HIGH RES. COLOUR
MONITOR 579.00E
PC 8045A LIGHT PEN 199.00E
CP/M DISK & MANUAL  64.00D

79.95B

WORD PROCESSOR ({disk)
APOLLO

WORD PROCESSOR (tape}

DATABASE {cassette based}
MZ80 CALC 1l 34508
ZEN EDITOR ASSEMBLER 19.508

ZEN DOS (editor assembler disk) 37.50B
ZEN DISASSEMBLER 10.50A
MZ80K DUST COVER 5.00A
P3'PRINTER DUST COVER 5.00A

34,958
29.508

APPLE

alPSPLE 1} (48k) COMPUTER
WITH CONTROLLER

DISK DRIVE

WITHOUT CONTROLLER
12" B.M.C, GREEN
SCREEN MONITOR
EPSON MX80 F/T | PRINTER
EPSON-APPLE

INTERFACE CARD
GRAPHICS TABLE

14" COLOUR MONITOR
D.M.S. COLOUR CARD

APPLE Il SOFTWARE
VISICALC 104.00D
MICRO MODELLER 420,000
VISIDEX 105.00D
VISIPLOT

VISITREND/VISIPLOT

VISITERM

APPLE WRITER

250.00E
90.00D

VIC 20
VIC 20 COMPUTER
VIC CASSETTE DECK
VIC PRINTER
SINGLE DISK DRIVE
PROGRAMMERS
AID CARTRIDGE 30.39B
MACHINE CODE CARTRIDGE
30.398
26.04B
39.098
65.178
10.008

PHONE

39.090
200.00E
344.35E

3K RAM .CARTRIDGE
8K RAM CARTRIDGE
16K RAM CARTRIDGE
VIC REVEALED
GETTING AQUAINTED

WITH THE VIC 20 1.958

VIC PROGRAMMERS

REFERENCE GUIDE 14.958

CASSETTE SOFTWARE

PACK MAN (high resolution)
1.50A

SUBMARINE 1.50A

GUNMAN (high resolution) 7.50A

NAVAL BATTLE

SPACE INVADERS

ACT SIRIUS ONE

ACT SIRIUS ONE

16 BIT COMPUTER 2395.00

INCLUDING CP/M MICROSOFT 86

BASIC & UTILITIES.

MEMORY UPGRADE TO 256K

495 00E

MEMORY UPGRADE TO 512K
1495.00E

MATRIX PRINTER
695.00E

ACT 9N

VIDEO GENIE

GENIE | COMPUTER 295.00E
GENIE II COMPUTER 295.00E
EG 3014 EXPANSION UNIT
199.00E
EG 3015/16 16K RAM CARD 91.50C
EG 3015/32 32K RAM CARD
128.80E
EG 400 SINGLE DISK DRIVE
215.00E
COLOUR BOARD FOR GENIE I/
35.008
DUST COVER FOR GENIE I/ 5.00B

SOFTWARE
AQUIRE BUSINESS GAME 11.2718

ACT 921
DA!ISY WHEEL PRINTER 1295.00E

SIRIUS SOFTWARE

PULSAR ACCOUNTING PACKAGE
495.000
295,000
150.00D
595.00D
295.000

PULSAR DATABASE
SUPERCALC
MICROMODELLER
WORDSTAR

ADVENTURES ({various titles)
1.97

each B

ADVENTURE SAMPLER  8.75B
ASTEROIDS 8.758
ACCEL 11 BASIC COMPILER 39.95C
COPYSIS PROGRAM COPIER
11.258

DATABASE 25.008
EDITOR ASSEMBLER PLUS 21.70B

ADLER

SPECIAL ADLER PACKAGE

THE ADLER P2 COMPUTER,
integral unit with twin disk
drives, 12" green monitor,

THE ADLER SE 1010
Typewritér/Printer, & the
LEXICOM [l WORD PROCES-
SOR.

SPECIAL PACKAGE PRICE 2900.00E

Postage Rates . -
ALL PRICES znceissamng c;f:?':: wire zreizar:demanzsv:.ee:sebeofore Publelcat;or;
a75p b100 0150 d 250 9500 EXCLUDE VAT t; trﬂheet ougr oﬂe;:i: so:nletcase:,/ :ricesbrlnayﬂﬂ:tctua"teband vse
would advise you to confirm by-telephone before ordering.
|
: Please Supply : £ Name . 1
i £ Address S =
1 f ]
1 : — |
i = — £ . = - i
I — - £ =
Access/ Barclay/ Cheque P&P+vAT £ 1
l CardNo Total f ~_|Code___ Tel 1

® Circle No. 161
PRACTICAL COMPUTING July 1982 93



%4

New LX8I Softwa
from Sindair.

A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available — direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price - £4.95.

Programs — Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description — Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95,

Programs — Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description - Fives gamesplus currency
conversion at will - for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price - £4.95.

Programs ~ Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

Cassette G5: Super Programs 5 (ICL)
Hardware required - ZX81 + 16K RAM.
Price - £4.95.
Programs — Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description — Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95,

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: - £4.95,

Programs — Racetrack. Chase. NIM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description — Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £6,95.

Programs — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs - Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

,,,,//
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Cassette G12: '
Fantasy Games (Psnon)
Hardware required — ZX81 (or ZX80
with 8K BASIC ROM) + 16K RAM.

Price - £4.75.

Programs - Perilous Swamp. Sorcerer's
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer’s Island: you’re marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £3.95.

Programs ~ Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hit a
sky-scraper.

Cassette G14: Flight Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program - Flight Simulation (plus blank
tape on side 2).

Description - Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series —
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description - Who wrote ‘Robinson
Crusoe'? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series —
English/Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Poets, Playwrights. Modern
Authors.

Description — Who wrote 'Song of the
Shirt’? Which playwright also played
cricket for England?
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Cassette E3: Fun to Learn
series — Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.
Price — £6.95.

Programs - Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
amap and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series -
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — Events in British History.
British Monarchs.

Description — From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series —
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Addition/Subtraction.
Multiplication/Division.

Description — Questions and answers
on basic mathematics at different
levels of difficulty.

Cassette E6: Fun to Learn series -
Music 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes'?

Cassette E7: Fun to Learn series —
Inventions 1 (ICL)

Hardware required - ZX81 + 16K RAM.
Price - £6.95.

Programs - Inventions before 1850.
Inventions since 1850.

Description — Who invented television?
What was the ‘dangerous Lucifer'?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

Hardware required - ZX81 + 16K RAM.
Price — £6.95.

Programs — Series A1-A15. Series B1-B15.
Description - Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

Business/household
Cassette B1: The Collector’s Pack {ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Collector’s Pack, plus blank
tape orside 2forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of
up to 6 differentitems on one cassette.
Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information — eg type of
membership.

Cassette B3: VU-CALC (Psion)
Hardware required - ZX81 + 16K RAM.
Price — £7.95.

Program - VU-CALC.

Description — Turns your ZX81into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
fullinstructions.

Cassette B4: VU-FILE (Psion)
Haraware required — ZX81 + 16K RAM.
Price - £7.95.

Programs - VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there’s a
14-day money-back option, of course.

sincCi=ir-
Z X8I

SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282.

To: Sinclair Research, FREEPOST, Camberiey, Surrey, GU15 3BR.
Please send me the items | have indicated below.

| item Item |
| mL ’gassette Code | price |Total| |Qty | Cassette Code | price (Total
G1: Super Programs 1 30 |£495 E2: English Literature 2 45 | £6.95
| | | G2:Super Programs 2 31 |£495; E3: Geography 1 46 | £6.95
G3: Super Programs 3 32 |£4.95 E4: History 1 47 | £685
| G4: SuperPrograms 4 33 |£495 ES5: Mathematics 1 | 48 | £695
Q_S: Super Programs 5 34 |£495 E6: Music 1 49 | £695
l G6: Super Programs 6 35 [£4.95 E7: Inventions 1 50 | £6.95
G7: Super Programs 7 36 [£4.95 E8: Spelling 1 51 | £6.95 |
I G8: Super Programs 8 37 |£495 B1: Collector's Pack 52 | £9.95
G9: Biorhythms 38 [£6.95 B2: Club Record Controiler | 53 | £9.95 l
| | | G10: Backgammon 38 |£5.95 B3: VU-CALC 54 | £795
G11: Chess 40 [£695 B4: VU-FILE 65 | £7.95 l
| G12: Fantasy Games 41 | £475 | ZX 16K RAM pack 18 [£28.95
G13: Space Raiders & Bomber | 42 |£395 ZX Printer 27 |£59.95 l
| G14: Flight Simulation | 43 |£595 Post & packing —
| | E1:Engiish Literature 1 | 44 [z695 iy i O g VS £295 |
| TOTAL £ |
| enclose a cheque/postal order to Sinclair Research Ltd for £
| Please charge my *Access/Barclaycard/Trustcard no. |
*Please delete as applicable. | | ] [ S [ 1 ] 0 | ]
k t
| Mr/Mrs/Miss | | | | | | | | | 2 Ll f I
|Addressl| | ES &SR lIIIJLLlIIIIII
Lo sy S50 ) S (o A
L 1| [ I |

@ Circle No. 162
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BASIC'S HEAVILY CRITICISED lack of struc-
ture has much to do with the way its
immediacy encourages impromptu prob-
lem solving. This is fine for throw-away
programs, but Microsoft’s compiler pro-
vides the opportunity to write serious
permanent software.

There are many things MBasic can do
that are really usefu! in moving the lan-
guage towards good structure, self-
documenting readability, and making the
business of writing programs faster and
more fun. Unfortunately, the standard
Microsoft Manual is not a great deal of
help in winkling them out, and often
gives no more than a hint of the
possibilities.

Why, for example, can the Edit, List
and Delete statements be included as
lines of code. Why will the editor not let
you edit the line number directly? There
is actually a way round this, and the
discovery of how it works leads to a big
step forward in program development
speed.

One clue that awakens the suspicion
that the manual is really only a subset of
MBasic’s capabilities is the Val function.
The examples in the manual all deal with
integers, and the description of the func-
tion says tersely: “Val (X$) returns the
numerical value of string X$. If the first
character of X$ is not +, —, &, or a digit,
VAL(XS$) = 0”.

The ampersand is included because
MBasic uses it as the lead-in digit for
hexadecimal numbers. There is rio men-
tion of the decimal point, so you might
suppose that to recover the correct value
of the string ‘.235” some interesting
string manipulations involving Len will
be called for. In fact

VAL (*.235")
returns the value 0.235.

Sophisticated code

Someone new to programming might
say, “Of course, why not?”” The point is
that the ‘“‘naturalness” with which this
works is underpinned by sophisticated
code that does not itself come naturally,
and Microsoft has failed to take its bow in
the documentation. In fact the manual
seems to deny that the decimal extension
is there.

The best card-sharp in the world was
once urged by a keen young beginner to
teach him to deal from the bottom of the
deck. The veteran scratched his grizzled
chin and thought about the process.
“Well. . .”, he said, after a long silence,
“I guess you just deal”. The manual is

similarly laconic, probably for the same .

reasons. There is so much to be said

about Microsoft Basic that its virtues slip '

the mind.

The description of the Print Using
statement runs to four pages, and as such

Virtuoso compiler
thrives on Basic’s
lack of structure

Using has a number of useful applica- | arithmetic operations .on Boolean values

tions, either numerically, using mask |

fields based on # and a few other charac-
ters, or alphabetically, using string for-
mat masks like “4 V> and “!” to indicate
how many characters from the string are
to be printed.

There is also a rather curious use of
“&”, which in this context is said to
“specify a variable length string field.
When the field is specified with ‘&’, the
string is output exactly as input”.

This example confirms that you can use
A$A; “MY GOODNESS": PRINT USING “&";

to print “MY GOODNESS”, which
seems a somewhat flowery procedure to
perform a simple Print task. Goodness,
indeed. Concealed in this documenter’s
jest is the fact that alpha and numeric
fields can be mixed inside the Print Using
statement. Once you stumble on to this,
the odd “&” .inclusion starts to make
sense:

A$ = “Today's date is": 'PRINT USING
“&##I##I##"; AS, mm, dd, yy
In fact there .is a further step aiong this

path, and this time it is not even hinted at

in the standard Microsoft documentation

— although in the CBasic manual you

will find a discussion of a very similar

feature. You can include literals in the

Print Using mask simply by putting them

where you want them to go in the output

line:

PRINT USING “Today’'s date is ##/##/##",
mm, dd, yy

This produces the same output.

An article like this one could go
through the manual page by page adding
footnotes, but the real point about the
last example is the transparency it confers
on the coding. It is clear from the line
what it is intended to do, so when you
come back to read it six months later you
will not have to spend 10 minutes
wondering why it is there.

We have all been told that Basic is
“English-like”, but in practice Basic is
the language that gave the world lines
like:

1000' A$= STRINGS$ (ABS(A$< > "),CHR$
(ASC(A$+CHR$ (ABS (A$="”;)) +&H20%
((A$>="a") AND (A$>="2")))

Among other things this line performs
Figure 1.

— the sections of code that return —1 or 0
depending on the truth of a cornditional
statement — which is a particularly effec-
tive way to write really rotten code. But
can you guess what the line does?

Figure 1 shows a different example. For
the moment ignore what the lines do and
simply consider them as styles of writing
Basic, styles you might call Dark and
Light. Note the distinction with Low and
High Basic — Mictosoft with all its bells
and whistles is High, of course. The first
example line 1000 is in Dark Basic, a style
adopted by programmers nervous about
using too much memory, or paper, or
both. It is acceptable for short programs
you will not need to look at again, but if
extended over a program of any size it
quickly produces an unreadable mess that
is impossible to service.

Space no problem
The second example, figure 1, illus-

trates the use of Light Basic. Its disadvan-

tage is that it takes more bytes to write —
though in the modern systems for which

High Basic is usually destined this rarely

presents a problem — and may run more

slowly inthe interpreter. The advantages
should be clear. The structure and detail
of the code are much more obvious,
allowing long programs to be written
which remain accessible to modification.

Yet Dark Basic has one important use.
You can take the example and turn it into
a defined function:

1 DEF FNUP$ (A$) = STRINGS

(ABS (A$< >""), CHR$ (ASC (A$+CHR$
(ABS (A$=""))) + &H20: ((A$>="a") AND
(AS<= "2")))) .

‘converts to upper case and checks for null
string: see Function Library I
YouhaveprobablyguessedthattheLight

and Dark examples both do exactly the same

thing. -

It may appear that the DEF FN above
it is an example of what not to do.
However, it is included as a demonstra-
tion of how the flexible DEF FN state-
ment can be pushed to its limits to clarify
code elsewhere in the body of the text.

There are strong grounds for recom-
mending this way of writing Basic, pro-
vided it is confined to section of code
dedicated to defined functions that are

1000 UPPER, CASE. ADJUST = &H20
. IF (ALPHA$ >= “a") AND (ALPHA$ <= "2")

THEN ALPHAS$ = CHR$ (ASC (ALPHAS) —
UPPER. CASE. ADJUST)

" it is one of the longest single entries. In
fact the statement really deserves a
manual of its own. It is clear from what
Microsoft allows us to glimpse that Print
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_ SOftware reVieW . ——

Basic has been widely denigrated as encouraging bad |

programming habits. In certain circles the acronym,
supposedly, stands for Bloody Awful Set of Interpreted
Comimands. In the last of his series of three articles, Chris
Bidmead looks at ways of taming this ‘‘loose, baggy
monster’’, with the help of Microsoft’s MBasic compiler,
and to write serious permanent software.

tried and tested and whose mechanism is
well documented elsewhere. Put the
nasty Boolean tangle up in a block by
itself labelled “Trust me, this works”,
and see how much easier it is to read:
110 FOR NDX = 1 TO LEN (FILE. NAME$)
:MID$ (FILE.NAMES, NDX,1) = FNUP$
(FILE. NAMES,NDX, 1)
- NEXT NDX
thaa this:
100 TEMP. NAMES$= """
UPPER.CASE.ADJUST = &H20
110 FOR NDX = 1 TO LEN(FILE.NAMES$)
120 ALPHA$ = MID$ (FILE.NAMES$,NDX,1)
130 IF (ALPHAS >= “a") AND (ALPHAS
<= "2") THEN ALPHAS$ = CHR$ (ASC
(ALPHAS — UPPER.CASE.ADJUST)
140 TEMP. NAME$ = TEMP.NAME$ +
ALPHA$
150 NEXT NDX
160 FILE.NAME$ = TEMP.NAMES$
A well-written business program will be
full of checks like these, and unless you
keep them short and sweet the structure
of the program is liable to disappear
under them. Gosubbing would be the
traditional way of keeping them out of
the body of the code, but this extended
application of defined functions makes
better use of the structured programming
concept of creating simple packages out
of deeper layers of complexity — what is
called “‘information hiding”.

Improved readability

Notice the comment appended to the
defined function. A single MBasic-5 line
can contain up to 256 characters, so it
makes sense to use the space freely for
comments. MBasic-5 allows substitution |
of the single quote character for the Rem
statement. Together with the option of
maintaining lower-case letters beyond
that statement while the interpreter auto-
matically translates the rest of the line
into upper case, this is a great help to
readability.

There is one other only lightly
‘documented feature which has been ex-
ploited in these examples above: the use
of the line-feed character for formatting.
In the MBasic editor the insertion of
ASCIl 0OA hex produces the effect of
Carriage-return/Line-feed without termi-
nating the logical line. Of course, sepa-
rate statements on the same logical line
will still have to be separated with colons:
they have been used where the line num-
Figure 2.

|

bers would otherwise go, but you may
prefer to use them at the end of each
previous line.

Line-feeds can be visually helpful in
welding together a single logical para-

- graph out of a matching pair of Data and

Read statements. as in figure 2.

The Line-feed technique is demon-

strated more fully in a line like:

1080 FOR | = 1 TO LEN(TAG.LISTS)

: CH$ = MID$(TAG.LISTS, |, 1)

- {F CH$ = “/" THEN 2000 ELSE TAGS$(J) =
TAGS$(J) + CH$

: NEXT |

Some MBasic-5 users we have
spoken to have been surprised to learn
that these are perfectly valid, single Basic
lines. The technique opens up the possi-
bility of coding in legible Cobol-like
paragraphs, and even moving those
paragraphs around with the same ease
as moving a single line.

If you want to move a single line the
Renum direct statement will not do the
job. Instead you just renumber the
final section of a program, which might
consist of subroutines, and take care of
the consequential readdressing of the
Gosub statements outside that section.

In fact Renum combined with Merge |

can be a useful way of patching together a
program out of prefabricated elements,
particularly if you make it your practice
to reserve certain ranges for certain kinds
of line. For example, use 10 to 100 for
program identification and hardware con-
figuration; 100 to 500 for defined func-
tions; 500 to 5000 for the body of the
program; and higher ranges for sub-
routines.

To move a single line or Line-feed
extended paragraph calls upon yet
another feature only glanced at in the
documentation. When a line is Listed or
Edited it is copied into a line buffer, and
at that point two versions are present in
memory. Both have the same line num-
ber and after editing you return the line
from the buffer, overwriting the original.

But what if you could change the line
number while it is in the buffer? You can
not actually do this directly because the
Editor locks you out from the line num-
ber to prevent accidents. What you can
do is produce an unnumbered Direct com-
mand version of the line by listing it and

10 DATA
: READ

TITLES,
LINEPROG,

AUTHORS,
C.Bidmead,

VERSIONS,
a1,

DATES$
06/05/82
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then hitting Control-A — though some’

machines, Practical Computing’s Re-
search Machines 380-Z included, do not
let control character through.

Do not confuse this with the use of the
““A” subcommand, which simply restores
the whole line for re-editing. The Con-
trol-A function is documented, but only
briefly and only as a way into the Edit
mode on a line currently being typed.
The manual does not mention its use on a
Listed line to strip off the number and
either run the line in Direct mode, which
is a handy way of checking the syntax, or
re-editing in a new line number to pro-
duce a second copy. Delete the original
line by typing its number followed by a
Carriage-return and the net result is the
line shifted to a new location.

You will find this a tremendously
handy feature of the editor once you get
into the swing of it. We use it all the time,
for example, in trying out an alternative
version of a line without destroying the
original. Copy the line into an adjacent
line number and deactivate the original
by inserting a single quote between the
line number and the code.

Revised interpreter

Even if your machine does trap Con-
trol-A, it is not hard to load the interpre-
ter, search through it for occurrences of
this character and change a likely one to
Control-B. Test it out, and if you are
successful use CP/M’s Save command to
put the modified interpreter back on disc.

Other features of the editor that are
well worth mastering are “S”, to search
for a particular character in the line, and
“K”, to delete up to a particular charac-
ter. You can write a line like:

9 EDIT 124002

During interactive program develop-
ment — impolitely known as ‘‘messing
about” — where you are working on a
particular line in a long program, altering
it and rerunning the code each time, it
can be a great time-saver to pin the target
line number up at the top of the program
like this and just key Run every time you

-want to look at the line again. To run the

program, of course, you have to specify
the actual starting line number.
Similarly you could pin up a line:
8 LIST 124000 —124100
and write Run 8 from the console if you

needed to look at this group of lines
repeatedly during development.

These examples all make use of
another Microsoft enhancement that is
worth discussing at more length.
Meaningful variable names add much to
the clarity of good Light Basic¢ code.

As a case in point, suppose you are
writing a program to print a name and
address file on to sticky labels. At some
point in the program you want to offer
the user the chance to reposition the print
head by sending spaces or backspaces to
the printer.

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

Your printer throws up a problem: it
will not actually move the print head in
response to a space, preferring to wait
until you send the next printable charac-
ter. This is a common trick to avoid
unnecessary movement in normal print-
ing, but it is a nuisance in the context of
your routine. Experimentation shows you
that the printer thinks that
; <ESC> <SPACE>
is a character and will move the print
head in response to it, though in fact it
prints nothing.

You can write the following lines "of
code

10000 WHILE K$<> CHR$(&HD)
10010 K$ = INPUTS$(1)
10020 IF K$ = “<” THEN LPRINT CHR$(8)
CHR$(8) CHR$(&H1B)" "
10030 iF K$ = “>" THEN LPRINT
CHR$(&H1B)" ”;
10040 WEND
which, apart from the ‘““unnecessary”
spaces, is classical Dark Basic. It seems
straightforward enough when you first
write it, because you come fresh from
your discovery about being able to print a
dummy space, but what happens when
you buy a new printer a year after you
wrote the program?
If your routine is part of a program you

expect to maintain you will at least want

to add some comments:

10000 'routine to move the printer head.
10003 'NB ordinary (back) spaces wiil not do.

10005 WHILE K$ <> CHR$(&HD) 'exit loop
on carriage return

10010 K$ = INPUTS$(1)

10020 IF K$ = “<” THEN LPRINT CHR$(8)
CHR$(8) CHR$(&H1B)" "; 'dummy

backspace
10030 IF K$ = “>" THEN LPRINT

CHR$(&H1B)" "'; '"dummy forward space
10040 WEND

This is a great improvement, though it
is true that extensive comments and clear
formatting with ““‘unnecessary’ spaces
can slow your program down a fraction if
you run it in interpreter mode. Those
who have bug-hunted through reams of
Dark Basic, however, will know the real
meaning of the word “slow”.

Cheap alternative

If speed degradation worries you then
you will probably be investing in the
Microsoft compiler. A low-cost alterna-
tive is an ingenious piece of software
from Mike Lewis Consultants called
Compress, which will take the lucidly
formatted, extensively commented ori-
ginal of your program — the version you
keep for your records — and strip it down
to a compacted, commentless Dark copy
you can use for execution.

The trouble with notices about dogs
fouling the street is that they are nailed
up too high for the dogs to read, and
there is a similar shortcoming with com-
ments. The computer has no idea what
you have written to the right of the word

Rem, and so cannot follow your sugges-
tion as to how the instruction should be
interpreted. The Rem only states what
you think the code should do. Properly
transparent code, on the other hand, says .
whatitis going todo, and doesit. Microsoft
Basic allows you variable names up to 40
characters long.

If you can spare the memory space,
why not write:
40 CARRIAGE$ = CHR$(&HD): ESC$ =

CHR$(&H1B)
42 BACKSPACES$ = CHR$(8): BLANKS

45

50 PRINT.HEAD.BACK$ = BACKSPACE$
+ BACKSPACES$ + ESC$ + BLANKS

60 PRINT.HEAD.FORWARD$ =ESC$ +
BLANKS

70°

10000 WHILE KEY$ <> CARRIAGES$

10010 KEY$ = INPUT$(1)

10020 IF KEY$ = “<” THEN LPRINT
PRINT.HEAD.BACKS;

10030 IF KEY$ = “>" THEN LPRINT
PRINT.HEAD.FORWARDS;

10040 WEND

Be careful, because MBasic 5.0 will sepa-

rate out of-the word “PRINT’ in a

variable called
PRINT.HEAD.BACK$

as it does for all reserved words in vari-
ables. Use MBasic 5.2, draft your code in
lower case and you will not have this
problem. 5.0 users can still insist on
Print. Head.Back$ as a variable by re-
editing the line to remove the space after
it has been run through the buffer. [

Vertical frequency:

supply: 110V A.C. 50 Hz/220V A.C.

temperature: 0—-45°C.

OPEN FRAME MONITORS AVAILABLE FOR OEM’S

The PRINCE of Monitors

offers better Monitoring.
24MHz Bandwidth-~ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

Scan: 625 lines/50 Hz. Deflection: 110°. Active raster: 240x 172mm.
Bandwidth (3dB): 10 Hz-24 MHz (at 3dB points). Character display:
80 characters x 24 lines. Horizantal frequency: 15625 Hz + 0,5 KHz.

50 Hz. Horizontal linearity: * 3%. Vertlical
linearity: * 2%. Geometric distortion: * 1,6%. EHT (at zero beam
current): 13kV * 0.5kV. Power draln: 30 Watt approx. Voltage
50 Hz/240V A.C., 50Hz/
+ 10% upon request. Video Input: 2 x BNC — or CINCH — or
PL 259, {composite video) negative sync, input 0.5-4V p.p. across
75 Ohms. X-Ray radiation: conforms to |.E.C. Spec. No. 65. Overall
dimensions: 320 x 270 x 265 mm. Welght: 7 Kg. approx. Ambient

OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
equipment, Frame grabber, Floppy disk drives, Floppy disks,
Computer power supplies, C.C.T.V. monitors, Uncased monitors,
Monitor P.C.B's.,, Cathaode ray tubes, VHF/UHF modulators, Video
switchers, Videa distribution amplifiers, Camera housings, Pan and
tilt units, Camera lens, Camera tubes, Printed circuit board service.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G
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Mailing
FloppyDisks?

Use Swan Disk Mailers — and get
Safety in the Mail

Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white
corrugated, holding up to four disks.

There are two sizes available: 8:75"X 8: 75" & 6"X 6"

-\ £

ring
01-607 9938

for Free samples
and prices

@ Circle No. 164
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Software review =———

Peter Wood takes a look at a low-cost utility package for programmers.

Power for the Pet

EVERY PROGRAMMER who has ever used
a Pet will appreciate how easy Power’s
screen editor is to operate when com-
pared with many of its rivals. As well as
adding several extra commands to Basic
— see table 1 — Power has the ability to
scroll both up and down on the screen,
allowing reverse listing of programs, for
instance. Also available are ‘‘instant
keywords” whereby single shifted keys
can produce a complete Basic keyword,
allowing much faster programming and
reducing spelling errors. It is even possi-
ble to assign a complete line of Basic to a
single key, or run an entire subroutine
from one keystroke.

Power  comprises a ROM chip which
plugs inside the Pet, a 74-page manual, a
demonstration diskette and 66 overlay
stickers for the keyboard. Once the ROM
has been installed the utility package is
invoked by typing SYS 36864. There is no
reason why Power should not be initial-
ised as soon as the Pet is turned on for a
programming session and used as and
when required.

The Auto command causes the Pet to
prompt the programmer with a new line
number after each line has been entered.
A starting line number and an increment
value may be specified, such as

AUTO 100, 10
which will start the automatic numbering
at line 100 at intervals of 10. If no start
line is specified, Power searches the cur-
rent program for the last line used and
increment at intervals of 10 from there.

Del deletes a block of lines; for in-
stance,

DEL 100-200
will delete all the lines between 100 and
200. Dum lists all variables and defined
functions. Variables are printed in the
form
“variable name” = “value”

and the programmer may change the
value of the variable by simply overtyping
this display.

The Fix command essentially reinitial-
ises the package. restoring all internal
pointers. This will destroy all Basic vari-
ables, reset all Power options and default
values, and disconnect any machine-
language additions that the user has im-
plemented for keyword tables and extra
commands. Its real value is if a bad
program or non-standard load — for in-
stance loading one program from within
another — has upset some of the internal
pointers used by Basic or Power, or if the
second cassette buffer has been used for
tape or other operations.

MLM puts the programmer into the
Pet machine-language monitor via a Call
entry, as opposed to a Breakpoint entry.
It provides a convenient means of using
the monitor when a CMD is in effect on
Basic 4.0 and subsequent machines. The
Off command disables the package, re-
storing normal Pet operation, and reset-
ting the CHRGet subroutine and the
interrupt vectors to their original states.

The Renumber command resequences
line numbers in a program, including all
Goto, Gosub, If-Then. If-Goto, On-
Goto, On-Gosub and Run statements.
The user is permitted to renumber any
portion of the program, providing no
overlap occurs as a result of the re-
numbering. For instance, the command
to renumber lines 100 to 200 to be at
intervals of 10 lines starting at line 150
would be

REN 10, 150, 100-200.
The default is to renumber the entire
program, starting at line 10 at intervals of
10.

The Sel command allows setting or

disabling of the four user features:

@ Sel K — keyword expansion

@® Sel R — macro expansion

@ Sel P — meta-characters

@ Sel | — input, for 8032 only

To set a feature the operator enters for
instance SelK+, and to disable it, SelK—.
When instant keywords have been en-

{1

abled by SelK+, pressing a shifted key
causes a predefined keyword, for in-
stance Return, to be printed on the
screen. These keywords are set for par-
ticular keys but the programmer may
alter them if required.

Shifted keys may also be redefined to
print a complete Basic line or to call a
Basic subroutine. These are defined
through special Rem statements at the
beginning of the program, and enabled
by SelR+. For example,

12 REM”"G= GOSUB5000:PRINTE1,A$

GOSuUB100
could be used. so that pressing shifted G
causes

GOSUB5000:PRINTE1,A$:GOSUB100
10 be printed on the screen.

When used in conjunction with the
automatic numbering, the Sel function
allows programming to become very fast
indeed. If the statement is in the form

12REM”S 100
then the subroutine at line 100 will be
automatically called every time Shift-S is
pressed. This can be exceptionally useful
for saving and verifying programs — see
figure 1. Pressing Shift-S causes the entire

10 REM"S<100

100 DSAVE"@SAMPLE PROGRAM",D1
110 VERIFY”1:SAMPLE PROGRAM", 8
120 RETURN

Figure 1.

program to be saved on disc drive 1 and
verified for errors.

SelP+ enables the ‘“meta-characters”,
which are used for pattern matching in
search strings. Sell+ enables the special
keyword input feature which only works
on the 8000-series Pet. It allows the entry
of specified instant phrases in response to

(continued on page 102)

| AUTO — puts the Pet into automatic line

DEL — deletes a range of program lines.

numbering entry mode.
J DUM — lists all defined functions and

Table 1. The amended Pet keyboard and Power commands.

(R RN =)
A () () 6 () () () (o)

MID$

REAEREEEE

NEXT THEN STOP

PEEK VER

(=]
=

HMHMHHM-
(2 () (52 o) (33 () (=) () ()

WAIT RGHTS

IEIDEB
BiBIBIDIBIB
Bib|BIBIBID

variables and their contents.

FIX — rstores all pointers to default values.

MLM — calls the Pet machine language
monitor.

OFF — disables Power, and restores normal
Pet operation.

REN — renumbers all or part of a program.

SEL — sets or disables user features.

TRC —enables rogramtrace.

WHY — flags Basic errors in a program,

XEC — executes lines from a sequential file
as though they were typed from the
keyboard.

(@ — searches a program for a particular
string.

]— search and replace.
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SOFTWARE FOR CP/IVr

HIGH QUALITY SOFTWARE — WITH HIGH QUALITY SERVICE

NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for
Wordstar. SUPER CALC £165. Spread Sheet financial planning.

WORDSTAR - Professional word processing software. On-screen formatting. £250 MICROSOFT FORTRAN COMPILER £205

wordwrap, pagination, line and character count on view. Micro-justification on
daisy-wheel_primer. Search and replace. Block/paragraph manipulation. External MICROSOFT cO80L £210
file read/write. Background printing during editing etc. MAGSAM - Versatile easy to use Keyed File Management System for £130
MAIL—MERGE - Powerful Wordstar enhancement for file merging and £565 Microsoft Basic or CBASIC.
document personallsation. CIS - COBOL - ANSI’ 74 implementation to full level 1 standard. Supports £425
DATASTAR Screen orientated system for Data Entry, Retrieval and Updating. €175 random, indexed and sequential files, features for conversational working,
, i ive del ing, tati o
SUPERSORT - Sort, merge and selection program. £125 screen control, interactive debugging, program segmentation etc,
CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information FORMS 2 - Automatic COBOL code generator for screen formats. €100
management system with user definable files, powerful report generator, menu-  £22§ PASCAL-Z £255-
driven for ease of use. No programming experience necessary! STRLC oo
TRUCTURED BASIC - Relocatabl il

ACCOUNTING PACKAGES by Median - Tec: PAYROLL, SALES, PURCHASE, £300 A S
NOMINAL Specially developed by UK software house to exacting specifications. ssch CBASIC-2 - Extended Disk Basic pseudo compiler and run-time interpreter. £75
Written in Microsoft Basic each package may be customisad by end user, all are SELECTOR (Il - C2 - Information management system written in CBASIC-2 £185
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay. f i i
PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of SELECTOR IV - Upward compatible version of 11| with enhanced reporting. £300
programs to monitor budgets, account for di and project pletion  £150 BSTAM - Telecomms facility for ging files be cPim puters. £100
etc. ldeally suited for contractors. Written in CBASIC-2. ASCOM - Facility for communicating with other computers. £95
STATISTICS PACKAGE - Over 25 routines including Regression & ANOVA £100 i

| . TRANSFER - CP/M to CP/M file exchange - telecomms source code £96
MATHS PACKAGE - Over 40 easily used routines. £100
1M - CP/M COMPATIBILITY - Powerful utility to transfer data to/from L FEROCD- s Ay £99
IBM machines in standard disk format. £110 CP/M 2.2 - Standard Version 8'* Single Density. 99
MICROSOFT BASIC INTERPRETER 1 Please contact us for availabllity of other products

LD All orders must be PREPAID. Add £1 per item P & P (Minimum £2.00) and VAT

MICROSOFT BASIC COMPILER B £205 CP/M is trade mark of Digital Research

TELESYSTEMS LTD

PO. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD
Telephone (02406) 5314
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WHATEVER YOU WANT TO PUT IN
YOU’LL GET MUCH MORE OUT OF US

i
N

XEROX 820

4 SIRIUS 1
A

A
APPLE COMPUTER NEC

One plain fact you can bank on is our determination to provide the highest
quality lowest cost individually applied micro-computer equipment and

materials. That adds up to the finest value in London and the South — with =, C
over attentive service to match. ~ -
* Lease and leasepurchase business plans from as little as £8.40 per week.

* Tailor made "‘in house written”’ programmes for specialised applications. —
* System explanation and training that’s down to earth. C ’)
* We'll meet and beat any price on consumable items, discs, paper, ribbons etc. \\ [\

It’s as simple as that. Find out how a micro-computer can help your
business. .

A telephone call — 01661 0035 — will bring us to you or visit our - -
showrooms in Sutton. We give alittle extra output.

. 56a Grove Road, Sutton, Surrey, SM1 1BT.
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A POWERFUL
MULTI-USER SYSTEM
FOR UNDER £6,600.

‘board,each with a serial R

= o -- T =
/0 port to which the users VDU

is attached.

The multi-user system is
housed in a standard S-100
mainframe chassis enabling
individual users torun pro-
grams independently and
simultaneously, while still
having access to shared
resources (hard disc storage,
printers etc) - via the S-100
BUS Inter Processor
Communication channel.

All this activity is controlled
by a DPC/OS multi-user
operating system running in
a Service Processorand
creating a complete CP/M Ver
2.2 environment for each user.

CLENLO

To: CLENLO COMPUTING SYSTEMS LIMITED, Name
Crown House, 18 Gypsy Hill, London SE19 1NL

Telephone: 01-6704202/3.

O Please send me details of your
ACE MULTI-USERSYSTEM.

[1 Please send me details of the

Tape back-up facil
available...backedupbythe
exceptional CLENLO service
and highly competitive prices.

Whether you want a basic
two user system incorporating
floppy disc storage or the
fadlity of a full sixteen user hard -
disc based system with high
performance, CLENLO can
provide the system you need.

For more details of the best,
lowest cost multi-user system
on the market and our com-
plete range of Microcomputer
and business services contact

i ‘ CLENLO COMPUTING
MlcrocomDUte.rs SYSTEMS, Telephone
designed for business o01-670 4202/3.
Position -
Company
‘Address B
Telephone -

complete CLENLO range.
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(continued from page 99)

a Basic input during a programrun, and is
‘designed particularly for testing programs
where repetitive entry of data is required.

The TRC or trace command enables
the trace features. If entered with the
option T, the trace output is written on
the top few lines of the screen. If T is not
entered, then the output may be directed
to a printer by means of CMD. Full trace
is the default, which implies output of the
listed line and the result of the operation
for every line that is executed.

Option L generates the line listing
only, while option N causes line numbers
only to be printed. Lines are listed start-
ing with the currently executing state-
ment, and if the first part of a multi-
statement line has already been executed
it will not be displayed.

The Why command is essentially a
debugging aid which may be used im-
mediately after a program run is aborted
either intentionally or in error. The line
being executed at the time of the inter-
ruption will be listed, with the block
where the Basic memory scan pointer
stopped being shown in reverse field. It
only: indicates where the Basic scanner
halted, which is not always a perfect
indication of the source of an error. If
other commands are executed before in-
voking Why, the information relating to
the error may be destroyed, resulting in
no listing.

The Xec command executes lines from |

a Pet sequential file, from disc or tape, as
though they were typed from the
keyboard. Lines are printed on the screen
as they are received from the file, and
once the line has been read in, control is
passed to the Pet at the point following
where it would normally have read from
the screen. A Return is put into the Pet
keyboard buffer, so that control will re-
turn to Power when the job is finished.
This process may, of course, be used to
merge a listing into the program currently
in memory.

The search command, @, allows the
programmer to scan through a Basic
program for a desired string. This search
string is input as a pattern, and the search
may take place in one of two ways. In the
first case, all occurrences in the specified
line range will be printed; in the second,
the next occurrence of the pattern is
printed.- Since Power maintains a current-
line pointer, if the next occurrence of a
pattern is desired, the search will proceed
forward starting after the current line,
wrapping around the end of the program
to the beginning and continuing until the
current line is reached. To find, for ex-
ample, the phrase “next”, the user would
type

@NEXT@
This is also where thé meta-characters
can be used, to provide pattern matching
as follows:

Full stop*.” will match any single character or

token. such that

_SOftware review:

@P.T@
would find all occurrences of Pet, Pat, Pit
and so on, as well as PTHENB and PTOB. |
* will match any string on a given line, so
FOR % NEXT
will find all cases of For followed by Next on
the same line, regardiess of what is be-
tween them, for example
FOR | = 1 TO 10: PRINT I: NEXT
} will match the end of any line, so
NEXT]
will find all iines ending in “Next".

.Combination of all these meta-characters

is permitted. Typing @ alone will cause a
search for the next occurrence of the last
search string used.

The replace command is really an ex-
tension. of the search, allowing the same
criteria to be applied, with extra bonus of
replacing all occurrences of the search
string with a new string. The escape
character may be used in the replacement
string to avoid tokenisation.and to in-
clude the @ sign.

Conclusions

@ At £49 Power is extremely good value.
@ The manual is excellent and serves as_
both tutorial and reference work.

@ The overlay stickers remove the ne-
cessity to memorise key functions.

@ The features offered by Power prob-
ably make the Pet the easiest micro to
program in Basic.

@ Power is distributed in the U.K. by
Professional Software, and is available
from most Commodore dealers.

include all serial numbers, codes
and protection features of the
original (under the new copyright
law, you'd have to be pretty
foolish to try bootlegging

Y)u‘ve invested some money and a lot of time in a

commercial software program for your Apple. It works
well, to the point that you are dependent on its day-to-day
functioning. But the disks are copy-

Erotected. So you are
also dependent on the vendor’s bac

his living up to vague promises of support, even on his
ability to stay in business.

No computer user can live with that. So until the

| situation changes (and it will), you need Locksmith.

ocksmith (new 4.0 version) will copy almost all
“protected” diskettes for the Apple. It is the most reliable
nibble-copy program you can buy. Locksmith is suitable
only for backups, because the copies

WHY YOU NEED LOCKSMITH.

software that is traceable back to the pur.chaser).

-up (if furnished), on

it. Access or Visa

accepted. Add £1.50

P & P. VAT
excluded.

ocksmith includes nine other utilities, of which these
five are vital to the. integrity of your system: 1, Media

surface check — Never commit data to a flawed diskette
again. 2. Disk-drive speed calibration — the most frequent
cause of communication bugs between Apgles. 3. Degauss
and Erase — Make sure no stray data is le
Nibble-Editor — sophisticated read/write tool for repairin
blown disks. 5. Quickscan — Check for unreliable data, fin
used and unused tracks.

Al] for just £65.00 at your local dealer or direct. You
don't just need Locksmith. You can’t afford to be without

over. 4.

VERGECOURT
LTD

17 NOBEL SQ.. BASILDON
ESSEX SS13 1LP
TEL: (0268) 728484

Apple is a registered trademark of Apple Computer. Inc
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PROTECT YOUR SOFTWARE INVESTMENT

COPY Il PLUS

Apple Copy Il Plus gives you the power to make back-up copies of nearly
all the “protected” software packages currently available.

INSURANCE

With Copy Il Plus you can protect your valuable software
investment. Make back-up copies of Visicalc, DB
Master, DeskTop Plan, the Apple Special Delivery
Software range and many other packages.

RELAX

Copy |l Plus allows you to make back-up copies fornormal
use, so you can keep your originals safely locked away —
away from the dangers of spills or stray magnetic fields,
or just the wear and tear of everyday usage.

EASILY PAYS FOR ITSELF

While some software companies offer replacement of
expensive damaged diskettes, many do not. With Copy Il
Plus you eliminate the time, expense and worry of costly
accidental damage. to your valuable software.

FAST

The high-speed option aliows you to copy diskettes in less
than 45 seconds — faster than any other bit copier — ideal
for backing-up your ordinary data disks.

Copy Il Plus needs Apple Il with 48K, DOS 3-3 and at least
one disk drive.

Send £50.00 + VAT to:—

Appie Orchard ¢ Or ¢6
1 New Cavendish Street Q (5

London W1 Q Py
or Phone 01-580 5816 G Qo

and quote your Access w

or Diners Club Card
Circle No. 170

Powerful Z80 Eurocard Microcomputer System
Highly flexible - hobby, business, industrial use.

CPU £135 Single Board Computer £180
64k Dynamic RAM £390 Memory-mapped VDU £305
Serial 1/0 {2xRS232) £185 Backplanes 4 slot £57
Parallel 1/O £87 12slot £160
Universal EPROM/ROM/RAM from £125 (unpopulated)
Floppy disc controller from £290  Other cards available !

Memories
4116-3

4116-2 1.20
2114-L.2 1.24

Microprocessor & Support Devices

6502 £3.99 6810 1.20
6520 3.05 6821 1.25
6522 3.50 6845 7.50
6551 6.51 6850 1.40
6802 3.95 280ACPU 3.50
6809 9.95

Control/Peripheral Devices
FD1771 £17.12 8216
WD139X  39.00 8224
8080 3.45 8226
8085 5.20 8228
8212 1.65 8251A

Crystals
32.768 kHz 1.95 1.8432 MHz 2.15
1 MHz 2.90 2 MHz 2.35

All prices are exclusive of V.A.T.
P & Pextra - ICs 45p Eurocards £1.75

FHectronic
Hobbies litd
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£1.10 41184

2708

£3.50
2.80

2716
2732

£2.50
4.50

Z280A PIO  3.07
Z280A DART 7.15
Z80A CTC 3.07
Z80A DMA 7.31
Z80A SIO 13.90

1.65
2.00
2.45
2.45
3.20

8253
8255
8257
8259
8279

7.90
2.90
7.95
7.95
9.45

3.57954 MHz 0.98
4 MHz 1.50

(=N |

17 Roxwell Road,
Chetmsford,
Essex. CM1 2LY
Tel: (0245) 62149

@® Circle No. 169

Buyers’ Guide

'}4%- S —ﬁ\‘

Olivetti

DY 311 Daisywheel printer

32 cps—high speed skip—

shortest path seeking -

quiet operation-bi-directional

—range of paper handling

devices - plus more

Supported nationally

Ex-stock

From £825-00 (oemex van

Recommendation: Bestbuy. .
Distributor: Millbank Computers Ltd.

Millbank Computers Limited
Millbank House, Amyand Park Road
Twickenham TW1 3HN.

Tel: 01-891 4691.

Manufacturer:
Model:
Features:

After Sales Service:
Availability:
Price:

® Circle No. 171
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Take it from the top for
tidier Basic structures

Too much attention to detail
at the expense of a coherent

" overall program plan leads to
messy, incomprehensible
Basic, argues Graham Beech.
He shows how a modular
approach can provide clear,
structured programs without
resort to sophisticated new
languages.

WITHOUT A DOUBT. the most important
programming language for microcom-
puters is Basic, which has its origins in the
1960s along with its even older relatives,
Fortran and Cobol. Yet there have been
continuing arguments about the merits of
these languages, compared to the more
modern types such as Pascal and ADA.

One important claim to fame of the
newer languages is their structuring,
which leads to the production of more
reliable programs that are also more
legible than those produced in Basic. They
allow programmers to design their pro-
gramsin alanguage which is very close toa
natural language. In turn, this leads to
greater productivity: programs are writ-
ten more quickly because their meaning
or logical flow is clearer. The trend is
illustrated in figure 1.

What is now required is an enhance-
ment to Basic to meet current needs. One
way to achieve this is to go out and buy a
new Basic for your present computer, or
even a new computer. For example, the
Basic on the BBC Microcomputer has
many of the desirable features of Pascal.

Yet if you do not want to take such a
drastic step there is a much cheaper solu-
tion:

@ Design your program with a dialect of En-

glish called Program Description Language,

PDL. You can forget about flowcharts —

PDL does not need them.

@ Use a set of rules to translate from your
clear POL solution directly into Basic.

If you follow this procedure, there is a
very good chance that your program will
work first time.

Though they are the best-known
aid to program design, flowcharts can be
relegated to a very low importance. De-
tailed flowcharts are often incompre-
hensible to anybody except the original
programmer — what is more, they are
frequently drawn up after a program has

Figure 1.

1960s — mainframes

least memory was the ideal.
An art rather than a science.

The most time-consuming
stage of all.

An iterative process Design the A clear statement of

of design, code, re- program design objectives from
design, etc. Often the beginning. The most
originated “on the \L time-consuming stage of
back of an envelope”. all.

The trickiest code using Code it Routine process. Memory

De-bug

1980s — micros

Is becoming cheaper, so
tricky code gives way to
legible design.

Properly-written programs
expected to work first time.

|

been developed and tested rather than to
design it in the first place.

Fina the sverage
ol o numbers

Figure 2.
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Flowcharts are consequently a complex
afterthought with a spaghetti-like appear-
ance. The two-dimensional nature of
paper actually encourages careless de-
sign, leading to inefficient programs that

are difficult to check or correct. In such a |

case, the design process is hampered

from the very beginning by a preoccupa-.

tion’ with detail — a so-called “bottom-
up’”’ methodology.

A bottom-up programmer faced with
the problem of coniputing the average of
n numbers might immediately write the
formula itself:

1

average = — (X;+ X; +... X, €+ X,)
e

followed by some sketchy Basic:

100 FOR1=1TON

110LET S =S + X

120 NEXT |

130 LET M=S/N
The realisation then dawns that the value
of N has not been specified and, as time
progresses, that S must be set to zero at
the beginning. Some input and output
statements are needed and you may de-
cide to store the values of X in an array.

Finally, some user messages are added,
such as
HOW MANY VALUES?
or
DO YOU NEED INSTRUCTIONS?
but, at last, the program works.

But the. chances are that the program
will only work for the original program-
mer who is acquainted with its inner
mysteries. Anybody else would have to
list it to discover just which variables
were which. And on a different machine,
the position would be more difficult still.

The problem of breaking into the logic
behind some complex coding is not a
trivial one. It is often better to start anew,
rather than to unravel the complex
thoughts of a sloppy programmer.

Fortunately, good programmers have
for many years been using design
methods that are easily understandable
to other users. These are generally called
*top-down’" and have also assumed other
names including modular programming,
structured programming or the Jackson
method.

In a top-down approach the problem is
broken down into simpler elements, and
where necessary these are broken down
still further. At a low enough level, these
simple problems can be solved quite easi-

. ly. They are then reassembled, Lego-like,

to give a complete solution to the origin-
al, larger problem.

Figure 2 represents the top-down
approach to finding the average value. It
begins with a clear statement of the goal
of the program, which is progressively
refined through
@ input/output requirements,

@ specification of how the program should
perform,
@ final coding of the program.

Figure 3.

Block 1 Block 2

Input Data Compute

Figure 4.

Elckl) Program  Section 1

Data Print

Program Section 2

data

Numbers Average

v

the  Answer

»
N
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The goal is of crucial importance: it
must be expressed as an unambiguous
statement of exactly what the program
must do including, if necessary, condi-
tions such-as the time allowed for its
execution. Even in a simple example, the
structure of the solutions is important.

In this case, there are just three, self- -

contained blocks, shown in figure 3. Each
block is said to be weakly connected to
the other. In other words, the calcula-
tions in one block will not affect the
calculations in another, except in that a
predictable collection of data is passed
between blocks. Most importantly, any
error is always localised to one block,
which makes debugging very easy.

- Figure 5.
What does
'*PC'" stand tor?
Try
again
I No 4 Practical

Computing
?

Thats
Right

The debugged blocks can, of course, be
used in other programs. For example,
block 2 could be plugged into some other
program that needed to calculate average
values.,

The block-building approach is the cor-
nerstone of structured programming. It is
particularly important to maintain a
block structure and to ensure that one
block cannot be corrupted by another.

Figure 4 illustrates how the code of one
part of a program can inadvertently affect
the code inside another part.

There are many ways in which this can
occur in a Basic program. The most com-
mon error is an inadvertent jump to the
inside of a For-Next loop:

.10 GO TO 70

20

30 program

40 statements

50 FORI=1TO 10

70 more statements

l
90 NEXT |

If you attempt to run a program like'

this, an error such as

NEXT WITHOUT FOR IN 90
will appear. There is, in fact, no such
" error but it is caused by a jump to within
the scope of the loop.

Much less obvious errors occur when
unexpected data is encountered. For ex-
ample:

100 PRINT “DO YOU WANT
INSTRUCTIONS (Y/N)";

110 A% = INKEYS$: IF A$ = “ “ THEN 110

120 IF A$ = “N" THEN 900

130 PRINT “HERE ARE THE
If\ilSTRUCTIONS"
etc.
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In this case, an inadvertent key-press may
cause pages of instructions to be pre-
sented.

While this is merely annoying, a small
mistake in line numbers can cause catas-
trophe:

10 INPUT "HOW MANY TIMES"; N
20 X =0
30 PRINT X, X2
40 X = X + 1
50 X1 = X% X
60 IF X < = N THEN 20
etc.

This program will loop forever. There are

two sections in the program — lines 10 to

30 and 40 to 60. Section 1 affects the

value of X in section 2 because the same

variable appears in both sections; section

2 is thus corrupted by section 1. Basic is

not, on the face of it, well-suited to

structural programming because:

@ All Basic variables are global: any change in
X affects all values of X throughout a pro-
gram.

@®The requirement for line numbering can
easily cause errors.

@ The Goto statement encourages careless
design as alterations are made.

To produce reliable programs it is, there-

fore, necessary to adopt a reliable pro-

gram design technique before coding in

Basic.

As a first step try to avoid the use of
jumps in the design phase. The Goto
jump will not be entirely eliminated from

.the final Basic program, though it will be

necessary .to imitate the action of some
more useful design techniques. Goto is,
after all, an inherent part of Basic.

To minimise forward/back jumps, old
ideas of flowcharting must be discarded.
Conventional flowcharts, such as figure 5,
often contain backward jumps. When
implemented in Basic they may cause the
very problems it is so important to avoid.

A better solution is given in figure 6. It
has removed the backward loop, and it
prevents you from becoming locked into,
the program forever.

— Pro grammin g -

"Figure 7.
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Figure 6.

wnnt dons
PC atene
toe>

No_try again
what dvas
PC s1ang Ioi?

Tha answr
"

Pragtical
Camputing

Flowcharts can be dispensed with en-
tirely and replaced by a diagram, in which

_each block contains English sentences.

Each block could be developed by a
different programmer, thereby adding
the advantages of speed and economy.
Although there may be some repetition
of detailed coding between the blocks,
this can usually be minimised by careful
design.

Each block can be formally delimited
by the words Begin and End to help the
programmer to think in terms of outer
and inner blocks — see figure 8.

A linear progression remains, even
though the inner blocks may have been
developed at an earlier stage. Building
blocks designed for one program may be
useful to other programs. If so, it is
convenient to write a block in Basic as a
subroutine.

Self-contained blocks receive data,
process it and then return the results.
You still have to be careful to ensure that
variables in one subroutine do not in-
advertently occur elsewhere. It is safest
to use unusual names like AA1, AA2,etc.
in each subroutine.

The main program that calls the sub-
routines should be very compact. Most of
the detailed processing must be done
within the subroutines, and as a rough
rule of thumb a program of more than
two pages is almost certainly too com-
plex. Break it down into smaller units.

Apart, from size, there are several
other ways in which programs become
too.complex; for example,

@ A program or subroutine may contaln many
unrelated segments which are grouped only
for convenience, not because they perform
related tasks. They should be separated.

@ Similarly, segments may be grouped into a

~ subroutine because they share common
data. But, this brings the risk of data corrup-
tion.

Figure 8.
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In these pages Brian Reffin Smith keeps you up to daie with computer-
based art and design and lays the foundations for graphics routines to
use on your own micro.

Away
with
paper

THE PICTURE of a plotter with a drawing
on it, and the solid object beside it, is not
unusual at first glance. Obviously some-
one has been doing a bit of three-dimen-
sional graphic modelling.

True enough, but there is something
about this picture which represents one of
the most important breakthroughs in this
sort of computer use in the last 10 years.
A second look at the object reveals that it
is made up of units that plug together,
forming a whole that can itself be plugged
into a microcomputer.

The entire assembly can be held in the
hand, tilted and rotated with respect to a
defined viewpoint. Some versions are
able to have small magnetic ‘‘cladding
panels” attached to the outside walls of
the ““building” — for that is what is being
represented.

The computer now “knows’’ what unit
is connected to what, in other words how
the “building” has been constructed from
a set of elements. It also knows how you
are holding it, because little mercury
sensing switches tell it; and it knows if
cladding panels are in place. The compu-
ter passes signals to the graph plotter,
and the whole thing is drawn out.

It is a phenomenal advance, not neces-
sarily because it is difficult computing —
it need not be — but because it complete-
ly shifts the focus of computer graphics
and their use in modelling. Attention has
moved from the screen or paper to the
object; from the virtual to the real; from
pseudo to real three dimensions; and,
best of all, from computer to person.

Sounds interesting

The winner of the April competition
about using sounds to present informa-
tion is Julian Smart, from Uppingham,
Leicestershire. His weird but ultimately
fascinating suggestion was to use sound as
an aid in memorising text, by associating
sounds with words and facts. We already
do this, of course, in songs, but that is not
the point. You can memorise a sound or a
pattern of sounds as a “‘tune’’, more
easily than boring text.

‘Not only is this a good idea, especially
on. a machine with built-in sound com-
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mands, but it is also the basis for some
very advanced work in the United States.
At the Massachusetts Irstitute of Tech-
nology Professor Nicholas Negroponte
has produced one of the most advanced
database-management systems in the
world. Octophonic sound — from eight
speakers, one in each corner of the room,
at floor and ceiling height — is capable of
fixing a sound anywhere in space, and
associating it with some chunks or even
an individual piece of information. Thus
items of data can whisper their name to
you as you scan near them.

A few weeks ago we had a letter from
Wyn Chalker of Ben Rhydding, Ilkley,

ANALOGY BOX

What should “reward
graphics” be like for people
using computers in
business? When might they
be used?

| West Yorkshire. He is working with kids

who are slow at learning, and could
doubtless be helped by the suitable use of
computer graphics. He writes: “I teach in

|'a special school for slow learners. We

have a new Pet and a smalil library of
teaching programs which I am adding to
as fast as I can find or write new ones.
Many of the programs we use are very
simple, in programming terms, but there
is no doubt that some of them would be
improved by the addition of graphics.
“What we need is a bank of ‘reward
graphics’. If a child gets his or her sum
right, how much nicer if something funny
or pretty happens on the screen. If we
had such a bank of graphics, we could
insert them into programs as rewards for
correct responses. They need not be com-
plicated and they should not use much
memory. We could also use some
graphics for incorrect responses — the
classic example is the frowning face”.
This month’s competition is prompted

l by Wyn Chalker’s letter.
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Knowing where to go

ALL TOO OFTEN, otherwise excellent
articles in magazines and chapters in
books show how to achieve wonderful
graphic effects, but fail to explain what to
do with them. I cannot remember who
said “It is better to know where to go and
not know how, than how to go but not
know where”. But it is true, isn’t it?

Perhaps this is why people become
disenchanted with their computers. They
learn all about techniques, but find their
manual has no suggestions for actually
doing useful things. There are payroll
programs and games — often trumpeted
as “totally addictive”, as if that was
somehow a good thing.

So just what can be done with the
ability to draw and colour shapes on a TV
screen or monitor? Something that would
still be worthwhile even if it had been
done laboriously by hand.

One answer comes in an amazing
book, The State of the World Atlas, by
Michael Kidron and Ronald Segal, pub-
lished by Heinemann Educational Books
in London at £9.50 for the hardback, with
Pan selling the softback version for £5.95.
It contains 65 double-page spreads, each
showing a map of the world or parts of it,
and portraying information with beauti-
ful, graphic simplicity.

There are, for example, maps showing

Competition

ALTHOUGH PROMPTED by problems
with a Pet, with its chunky graphics,
the competition is open to anyone
using any machine. It is the ideas that
count. Fame and £5 are the prizes,
as usual. All useful-looking entries
will be forwarded to the writer, in
case they help.

Your task is to think yourself into
Wyn Chalker’s position and come up
with rewarding graphics, or alterna-

PRACTICAL COMPUTING July 1982

tively some good general ideas in this
area as a whole. Is the idea of a
smile/frown-type system enough?
Should anyone, ever, get frowned or
even smiled at by a computer? What
do you think, and what can you do?

Entries as usual to Art, Practical
Computing, Room L306, Quadrant
House, The Quadrant, Sutton, Sur-
rey SM2 SAS. We cannot return en-
tries, so keep a copy. (]

the relative proportions of soldiers to
teachers in different countries, or the
number of calories people consume over
and above — or below — what they need
for a normal life.

The messages for computer graphics
users are many, and emerge clearly on
leafing through the Atlas. A few of them
are shown in the panel.

@ Avoid complicated “busy” patterns on
the screen when simple blocks of colour or
tone will do. Even roughly making the
shapes you are after can be much more
effective and practical.

@ There is a need for more routines that
will copy small portions of the screen, pixel
by pixel, and enlarge, distort, copy and
otherwise change it. A detail of, say, a map
can then be blown up in one corner of the
screen with text and-annotations, while the
larger but more coarsely detailed version
gives the wider context for the small but
significant detail.

@ There is a need for “polygon fill”
routines — the ability to draw an irregular,
closed shape on the screen, then colour it
all in — for the common high-resolution
machines, such as the BBC Micro and the
| Research Machines 380-Z. They should be
available both in Basic and machine code
— the former for ease, the latter for speed.
There are some well-known algorithms
around, but has anyone implemented
them?
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INFORMEX WICAT
MULTI-USER SYSTEM 150

STANDARD EQUIPMENT HARDWARE OPTIONS LANGUAGE SUPPORT

68000 Processor GraphicCRT PASCAL
256KB RAM Upto 1.5MB RAM C

10MB Winchester Communications: Auto Answer FORTRAN
514" Floppy Disk Backup and Auto Dial (1200 Baud) BASIC

5 RS-232 C Serial Interfaces Local Networking APL
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WICAT Operating System 32::;,\,’\,2;‘E OIERG LISP
Choice of One Language CP/M™ Emulator Assembler
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UNIX is a trademark of Bell Labs. Multibus is a trademark of INTEL.
| 12 Lee High Road London SE13 5LO ADA is a trademark of the United States Dept. of Defense
| |

Tei: 01-318 4213 (10 lines) Telex: 892622 CP/Mis atrademark of Digital Research

_ Call or write for additional information.
0.E.M. and Distributors inquiries invited for UK and Europe.
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he head of department led the minis- |

try delegation into a large blue
room, the bigwigs of the research steering
committee filing in behind. He watched
Maxwell as he introduced the Minister to
the special project’s scientists and began
to explain their new wonder to the impor-
tant layman.

“The 900PX is certainly the greatest
stride in computer technology since Atlas
in the 1950s; it dwarfs all other machines
by any criteria you care to mention. Its
price in relation to other superconductive
computers is the only factor that inhibits
‘its complete domination over the main-
frame computer market. Because of its
unique power and particular suitability
for our high-level artificial intelligence
experiments, it is the only machine for
the job”.

Maxwell pointed to a large, brightly lit
console unit at the far end of the room.
“Behind that wall is the computer prop-
er. It has to be insulated from the outside
world because of the refrigeration neces-
sary to keep such a large machine at
absolute zero. Over the last year and a
half, we have been putting the research of

by Charles Chambers

the American programmers Spink and
Luce into animmensely long and detailed
foundation for the 900 to build up an
intelligence of its own.

“It connects with a network of data
banks across the globe and, like a human,
has many sensors enabling it to gauge and
judge the outside world. We have even
installed units into a work area so it can,
like an infant, learn from the people
around it”.

The Minister raised an eyebrowand
smiled wryly, “Is that wise”? Maxwell
and the delegates laughed. “We hope”.
he continued, “that the 900’s develop-
ment will interest psychologists and,
more importantly, yield an insight into
computer systems that will be able to
interact with society”.

The Minister smiled his politician’s
smile. “That is why His Majesty’s Gov-
ernment is funding this crucial line of
research’. i

he Chief Administrator peeled off
from the crowd. *“Now Minister if we
can begin the ceremony”.

The group proceeded slowly to the
console. Maxwell pointed to a red toggle
switch as the Minister surveyed what was
to him a confusing jumble of lights and
buttons. Maxwell nodded. “It gives me
great pleasure”, the Minister, began
pompously “to declare this project

launched”.
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time

“It’s not a damn ship”, thought Max-
well almost audibly at tEe camera flashed
and the switch was thrown.

The room hushed to a complete silence
and for a moment there was an embar-
rassed quiet. A scientist looked up from a
separate console set away from the main
instrumentation: All systems functional”’.

Maxwell broke in. “That, Minister, is
the monitor system. It checks all the
hardware and software to guard against
malfunctions and program errors. We can
honestly say that we have little idea what
will happen in the early stages of the
project. As the Minister is no doubt,
aware, this is not only the official launch
but also the first run”.

Ths Minister nodded appreciatively, I
must admit, I feel most reassured when

I’m not the only person in the dark”. The

gathering laughed again.

“We can only guess”, continued Max-
well, “how long it will take the 900 PX to.
begin to communicate directly. But if
after a period of time it fails to do so, we:
can read its mind, so to speak, with the
monitor. This makes it one of the major
tools in our work and only a temporary
fixture in the computer room, having a
lab of its own already”.

s he spoke, the computer’s large
VDU flashed to life, a meaningless
stream of graphics shooting across the
screen. The Minister stepped back in
surprise as all eyes turned to the display.
The Controller moved forward and began

- his prepared “off-the-cuff”” speech.

“We are now witnessing the very first
beginnings of knowledge, understanding
the reasoning. The first time in the his-
tory of scientific endeavour that this pro-
cess has been simulated to such a degree.

The significance of this moment is in- |

creased by the knowledge that . . .”

Once more the computer interrupted’
with a high-pitched shriek. The scientist
jumped up from his monitor and ran to
the main console. He thumped a button
with his index finger, and the dreadful
noise stopped.

“I’m afraid it has not taught itself
manners yet”, said Maxwell, trying to
steer the proceedings back on to an even
keel.

“I imagined something had gone
wrong”, said the Minister.

Fiction m———m

OK Petrax: Your

Maxwell, looked over to his colleague
now back at his seat.

“All “systems are still functioning”,
announced the scientist.

“It seems a valid response,” replied a
reassured Maxwell. '

The Ministry press officer could no
longer restrain himself. “[t sounded like
the first cry of a baby”. he suggested.

They turned to him,.the Controller
visibly not amused. “I doubt”, he read
the man’s visitor badge, *“ . <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>