


WHY BUY A 
MICRO COMPUTER FROM

ELECTRONIC 
SERVICING LTD.

BECAUSE
1) Established company trading since 1971 7) We can arrange finance

2) Electronic servicing is our speciality

3) We have in-house programmers/systems 
analysts

4) We have our own service engineers

5) We will demonstrate the PET at your 
premises

6) We can customise the PET to your 
requirements

8) We offer, after the three-month warranty, a 
service contract from £69.50

Petact authorised distributors for central 
Southern England for the full range of 
Computhink disc systems (dealer enquiries 
welcome)
Computhink Old ROM 400K £795.00

New ROM 400K £895.00
New ROM 800K £1145.00

All + VAT

9) You benefit from our experience of having 
sold over 450 micro-computers to industrial, 
educational and business, personal users.

10) We specialise in programs and interfaces for 
weighing applications for average weight 
control and counting etc.

Large Keyboard PETS in stock 32K PET 
£795 + VAT 16K PET Ask for delivery on 16 
2040 Disc System and C.B.M Printers.
Large Extension Keyboard for the PET 
£89.50 + VAT.

Specialists in applications requiring interfaces 
for electronic balances (Sartorius, Metier, 
Oertling, Salter) also instruments like Pye 
Unicam SP8 100 Spectrophotometre, other 
interfaces are available by special manufacture.

Stockists for Petact Business Systems (Sales accounting, purchase invoicing, payroll, Stock Control,
Nominal Ledger and management information.

A wide range of Printers available i.e. Teletype 43, Anadex C.B.M., Printerm

COMPUTER BOOKS — for professionals, hobbyists, businessmen and newcomers.
ACCESS, BARCLAYCARD

Wei also supply: Apple I I 16K, 32K or48K, mini-disk drives, interface cards and software.

If you require any more information or demonstration regarding the PET 2001/8 or any associated 
equipment, programs, etc., please contact M r. P.J.A. W atts or M r. D.W. Randall at:

PETALECT ELECTRONIC SERVICES LTD
33/35 Portugal Road,
Woking,
Surrey.
Tel. Woking 69032/68497

Shop at:
PETALECT
Chertsey Road,
Woking,
Surrey.
Tel. Woking 21776/23637
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EDITORIAL

First of all, a big Thank You to the many 
people who have supported PRINTOUT, 
with subscriptions, editorial contributions, 
and advertising. Now that we have success­
fully cleared the ‘setting-up’ hurdles, 
PRINTOUT looks set to become the authori­
tative voice on PET in Europe.

Reaction to the first issue has been both 
interesting and entertaining, and we will do 
our best to tailor PRINTOUT to your require­
ments. The Manager of one well-known 
computer store offered to let us serialize his 
autobiography. We said we would think 
about it.

Seriously though, any readers with inter­
esting ideas for articles be they applications 
stories, reviews, programming techniques 
or even short stories, should drop us a line.

Perhaps the most amusing side-effect of 
PRINTOUT’S publication is the nationwide 
hunt for the identity of our Gossip Column­
ist, ‘ Inside Trader’. Several PET companies 
and dealers are trying to seek out the ‘mole’ 
in their ranks. Sorry, we're just not telling.

Meanwhile, we have lots more goodies in 
this issue for you to devour. If, that is, you’re 
not too full of Christmas pudding still.

RICHARD PAWSON — Editor

NEXT ISSUE
Is the PET really a business 
computer?
Commodore Disk System 
tested
PET Games: The Good, the 
Bad and the truly Terrible 
How PET works:
The Keyboard
Speech Synthesis on the PET 
Ledger software evaluated 
Plus latest news and much 
more

CONTENTS

Compu/Think Disk Review 11
Hotline: News and Show Reports 5
Commodore Word Processor Review 19 
Read/Write 7
MPAK Modular Programming 21
Software Survey: Programming Aids 12 
Pets and Pieces 17
Application Story: Baroness P.R. 7
BASIC in ROM 22
PETs Video Logic 13
Visit to the Commodore: Story 9
Gossip: PEEKS and POKES 19

STOP PRESS: 
Arrival of the SuperPETs
Commodore will announce a radical 
upgrade of the PET family early this year. 
That is the view of informed industry 
observers in California.

Information in PRINTOUT'S possession 
suggests that development work is now 
nearing completion on a range of 
SuperPETs. These feature 12" black and 
white monitors with 80 column lines, and up 
to 64K of RAM. UK deliveries are not 
anticipated before the Autumn.

Also undergoing development at 
Commodore’s Santa Clara HQ are a 
number of different disk systems including 
2 Megabyte industry standard 8 " floppies. 
Chuck Peddle’s department are also 
understood to be working on a Winchester 
Technology hard disk with “ up to 30 
megabytes” of online storage. This item is 
not expected before the end of the year, or 
later.

PRINTOUT’S information is largely 
confirmed by Commodore’s annual report 
which also makes mention of low cost 
intelligent modems for linking remote PETs 
and other systems.

One other product likely to be announced 
soon is a low cost thermal printer.

British Commodore chief, Kit Spencer, 
remained tight lipped when asked to 
comment. “ I am not making any product 
announcements for a while,” he said.

Watch this space.

PRINTOUT Subscription Form
To: PRINTO U T M AG AZIN E, G reenacre, North Street,

Theale, B erksh ire  RG7 5EX

SUBSCRIBE!
Please send me PRINTOUT fo r 1 year. I enclose £9.50 (£14.50 overseas). 
C h e q ue s  shou ld  be made payable to PRINTOUT.

N am e: ...............................................................................................................................

A d d re ss : ..........................................................................................................................

Post C ode:

A ll subscrip tions  will be backdated to Issue 1 and re levant back copies sent im m ediately.



vO 0 N  Micro Systems Limited

< Products 
for the Pet 

from Amplicon
PET MEMORY TO S100 BUS 
CONVERTER
enables use of up to four S I 00 bus 
cards including low cost 
expansion memory with 4K and 
8K Pets. Only £85

USER PORT INTERFACE
enables up to 5/4 digits b.c.d.
(21 bits parallel) t.t.l. levels to be 
fed into Pet via the user port.
Only £65 

MINI FLOPPY DISCS
high guality professional quality 
blank discs for use with 
Commodore 2040, despatched by 
return. £30 per box of 10

"FILE PROG"
General purpose disc based filing 
system program incorporating 
print routines, allows creation 
and subseguent updating of over 
1500 records containing company 
name, contact name address 
telephone number and notes. For 
use with 32K Pet, dual floppy disc 
drive and printer. Only £140

PLUS A SHOWROOM FULL OF PETS 
AND PET RELATED GOODIES AT:

143e Ditchling Road,
Brighton, E. Sussex BN1 6JA. 

Telephone: Brighton (0273) 562163, 562164. 
Telex: 877470 AMPCON.

Small 
Systems 
Engineering 
Limited

IE E E -488 /P E T  INTERFACES
Type B £186
Bidirectional serial interface is fully addressable 
and can have split BAUD rates

Type C
Serial interface -

£120
output only

TypeCS £132
Serial interface output only with switchable 
character sets to match the new PET’s lower 
case Screen mode

All interfaces are crystal controlled and are 
available with Special code conversions 
(ASCII/EBCDIC etc) by return (P.O.A.)
All these interfaces are manufactured by 
Small Systems Engineering Ltd in the UK and 
do not exhibit any of the anomalies that are 
found in certain imported devices.

Type G.P.I. A.P. £249
Micro-based, bidirectional with buffering.
The General Purpose Interface allows free use 
of PET’s INPUT #  statement without hangup 
problems. Software changeable BAUD rates 
and many other useful features

Addressable parallel
(disk compatible) £106

Non addressable parallel £45

TV/V ideo monitor in terface £35

Real Time Audio Spectrum Analyser for 
Commodore PET Microcom puter
32 Channels Vs Octave Filters, 1 K ROM 
ROUTINES on board for analysis and 
graphical display. USR Functions for linkage to 
PET basic operating system £450

PET MEMORY EXPANSION  
BOARDS INTERNALLY MOUNTED
24K
32K

S100 BOARDS
Dynamic Mem ory Boards
IEEE-S100 Specification Timing 
Transparent on Board Refresh 
4Mhz Z80 Operation with no wait states. 
Fully tested and Burned In 
Bank Select versions available -  
North Star, Cromemco and Alpha Micro 
Port Bank select.
Bank Size to 64K in 16K increments

£328
£432

Size 
64 K 
48K 
32 K

Standard
£487
£397
£304

Bank Select 
£562 
£472 
£382

P&T IE E E -488  Interface
Provides S100 computers with IEEE-488 £350

All prices exclude VAT
P&P £5.00 (includes Securicor Express Delivery) 

62 New Cavendish Street ■ London W1M 7LD 
Telephone: 01 637 0777 Telex: 8813085 (Abacus)
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Design Engineering
Not 300 yards away and running con­
currently was the Design Engineering Show 
with a Commodore stand, comprising three 
engineering-orientated dealers. Machsize 
(0926-312542) had their bar-code-reader- 
in-a-floppy-disk-housing on show, com­
plete with lots of noisy bells and whistles to 
warn off fiddling journalists. Also present 
was a nicely converted PET, residing in a 
rack-mounted casing which graphically 
showed and analysed the tolerances on a 
machined shaft placed in the test rig. 
Clairmont Controls (0632-610210) have 
written a number of programs for the archi­
tectural designer or Civil Engineer. 
Particularly impressive were the ‘Stiff Frame 
Analysis’ -  which plotted the frame on the 
screen while computing the loads and 
deflections for up to 50 joints, and Critical 
Path Analysis, plus Resource Allocation for 
the site manager. Lastly, Radan 
Computational Ltd. (0225-318483) linked a

high quality digital plotter to PET which, 
complete with joystick input, produced 
detailed engineering drawings.

Personal Computer World Show
The third show we visited -  PCW -  was 
rather more liberally sprinkled with PETs, so 
much so that one dealer dubbed it the ‘PET 
Gang Show’. Commodore decided they 
needed a rest and gave PCW a miss, 
resulting in comments such as “ Like Hamlet 
without the Prince”  from another loqua­
cious dealer. However, the Prince, in the 
shape of Commodore commandant, Kit 
Spencer, did put in a belated appearance on 
the second day, scattering hints about the 
forthcoming new PETs.

Despite a plethora of more expensive 
systems, much of the visitors' attention 
focussed on the new business software for 
the PET. PETACT (021-455 8686) showed 
their new Stock Control package running on 
the 800K Petsoft Disk system. Priced at 
£350 including a training course, it handled 
over 2,500 stock items online with real time 
updating and full audit trail. Another 
interesting piece of software was the 
Incomplete Records Accounting suite 
announced by Lancashire dealers, 
Megapaim Ltd.

One showstopper was the 11 megabyte

Winchester disk system by Corvus which 
appeared on the Keen and Comart stands. 
A PET compatible version is expected by 
the summer. In the meantime, B&B Con­
sultants (0204-26644) had been busy with a 
daisychain of up to six Compu/Think disk 
drives which should offer 4.8 Mbytes of 
storage online.

The Commodore Disk system featured in 
a demonstration of the Plessey bar code 
reader now being sold by Petalect of 
Woking (04862-69032). Yet a third system 
was shown by Analog Electronics, in the 
shape of the sidesaddle Petdisk, priced at 
£850 for 250K bytes online storage.

Several software houses exhibited 
including Softprint with a new cassette 
magazine called Lettercette. Petsoft (021 - 
455 8585) operated a software supermarket 
selling programs, PET workbooks and Pro­
grammers Toolkits right off the stand. 
“ Customers even tried to buy the Petsoft 
T-shirts off our backs,”  reported Peter 
Oldershaw.

Where did all the PET dealers keep dis­
appearing off to? PRINTOUT discovered 
that ACT Petsoft had booked a private suite; 
but Julian Allason was not saying a thing -  
for once. The arrival of a new PET peripheral 
may well be imminent. Our investigations 
continue .. . .

PET after cosmetic surgery in Machsize’s process monitor

PCW ShowHOTLINE—SHOW REPORTS
Once again, winter is here. The cold wind 
doth blow -  and the computer world is 
besieged with exhibitions. November alone 
saw four such shows, with the International 
Business Show and Design Engineering at 
Birmingham, followed closely by the 
Personal Computer World Show and 
Compec in London. Exhibitions being a 
good opportunity to pick up the latest news 
and gossip, PRINTOUT despatched hacks 
to tnree of them.

International Business Show
IBS is traditionally a show for ‘serious 
buyers', and judging by the crowd on 
Commodore’s stand, the description of the 
clientele is an accurate one. Certainly Com­
modore were taking the show seriously, 
with a new professionally presented stand, 
covered in giant photographs of pretty girls 
with PET Business systems, and even more 
new leaflets! (The stand was only slightly 
dwarfed by the neighbouring Post Office 
monstrosity which took a reported five days 
to construct.) Demonstrations were chiefly 
of the new business systems, with standard 
letters from the word processor being 
rattled off by the dozen. Commodore were 
also sharing the stand with several of their 
‘Endorsees’, giving each a 2-day stint. 
While we were there, Stage One Com­
puters were giving live performances of 
writing a business package from scratch 
using the new disk-based PETAID, and 
Computastore demonstrated ‘SUPERPAY’
-  a payroll suite handling up to 500 employ­
ees on disk, with detailed payslips and 
confidential management statistics.

Coincidentally the only other stand in the 
Show which concentrated on PETs was 
sited next to Commodore’s -  in the form of 
Sumlock Bondain (who claim that it can’t 
have been coincidence since Commodore 
kept using their phone!). Sumlock had a 
new Invoicing/Book-keeper package, 
written partly in machine code forspeed, but 
with a very comprehensive operation. Both 
companies seemed pleased that all the 
‘exhibition groupies’ were down at the 
Sharp stand -  playing games.



f PETSOFT PROGRAMMERS 
TOOLKIT

"70  POWERFUL NEW COMMANDS FOR YOUR PET!" 
The Toolkit is a machine language program which is 
provided in a 2 kilobyte ROM  chip. Just plug it in — no 
tools are necessary — and your PET's BASIC has 10 new  
and very useful commands:

• PET • PET • PET • PET • PET • PET • PET . PET • PET • PET • PET • PET • PET .  PET

A U TO

R E N U M B E R

DELETE
F IN D

A P P E N D

D U M P

HELP

TR A C E

STEP

OFF

Provides new  line numbers when you are
entering BASIC program lines
Renumbers your BASIC program, including all
GOTOs and GOSUBs
Removes groups of BASIC program lines
Locates and displays the BASIC program lines
tha t contain a specified string
Adds a previously SAVEd program to the one
cu rren tly  in your PET
Displays the names and values of a ll the variables 
used by your program (excluding arrays)
If your program stops due to an error, HELP 
displays the offending line and w here the PET 
detected the error.
A sa  program runs, the la st six I i ne numbers being 
executed are shown in the upper righ t corner of 
the PET's screen.
Executes one BASIC line and stops. Pressing 
SHIFT executes the next line. The line number 
is displayed in the upper r ig h tco rn e ro f the screen
Turns TRACE or STEP off

For th e  n e w  16 K  a n d  3 2 K  PETS, th e  too l k it  c o n s is ts  o f a s in g le  R O M  c h ip  
w h ic h  p lu g s  in to  th e  le ft  m o s t e m p ty  so cke t in s id e  th e  PET. P rice  £ 5 5  p lu s  
VAT.
For 8 K  and  o th e r 'o ld  R O M ' PETs a s m a ll p r in te d  c irc u it  boa rd  is  a tta c h e d  to  
the m em orv  expansion and 2 n d  cassette ports of the PET. Price £ 7 5  plus  
VA T. Also availab le fo r 8K PETS w ith  new ROMS. Please state 

configuration when ordering.

f l c i P e t s E i f t
s i  S ?

Telephone: 021-455 8585 Telex: 339396 
Hagley Road, Edgbaston, Birmingham B16 8PF

PET WORKBOOKS

See your 
Dealer

T I S
Pul your PET to workl

WB-1 Getting Started w ith  Your PET 
WB-2 PET String and Array Handling 
WB-3 PET Graphics 
W B-4 PET Cassette Inpu t/O utpu t 
W B-5 M iscellaneous PET Features 
W B— 6 PET Control and Logic

£18 for the full set

From your dealer or direct from:

act Petsoft
£ 66-68 Hagley Road, Edgbaston, Birmingham B16 8PF

(Please add 75p to cover postage and packing.) 

r • PET • PET • PET • PET • PET • PET -------- PET • PET •  PET » PET • PET • PET • PET

The
Original Cassette 

M agazine for the Com m odore PET

CURSOR
CURSOR — The cassette program magazine for 
PET owners. Mailed to you by firs t class post, each 
issue contains a dynamic graphic cover, table of 
contents and at leastfive new programs. There isa 
featured game which m ight cost £8 elsewhere, 
plus tutorials, programming aids and business 
routines, and of course CURSOR Notes w ith  news 
and equipment reviews. / )

/  '  LU.K.: £36 for one year /  .
subscription (10 issues)
Overseas a irm ail: 11 U ' ' * - '  ’ ’
£45 for one year___  I

f l c r P e t s o f t
Radclyffe House, 65-68 Hagley Road, Edgbaston, Birmingham B16 8PF 

^ T e le p h o n e ^ 0 2 M 5 5 8 5 8 ^ e le ^ 3 9 3 9 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

3>0 g iC
^ H b o x

. . . S TOP MAINS 
INTERFERENCE

. . with the BLL plug in suppressor; 
no wiring. Handles 1500 watts at 
6 amps, and helps reduce interference 
between 150 kH z „ and 100 MHz. 
£19.00 including VAT, p&p.

. . W E  ALSO STOCK. .
. . . complete business systems, printers, cassettes, 
disks, paper, computer books, and chairs.

We are open Mon-Fri 9.30-6.00 
. . .  by Caxton Hall and St. James’s Park tube
Logic Box, 31 Palmer S treet,
London S.W . 1. (0 1 ) 222 1122

also at Planer Bldg., Windmill Rd., Sunbury, Middx.
(09327) 86262
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“IN THE PUBLIC EYE”-Application Feature
Someone once said -  “ I don’t know what The second main requirement was for an 
Public Relations means exactly, but it advanced Mailing List system to handle 
always seems to smell of alcohol." In fact, press releases and other communications, 
contrary to popular belief, Public Relations Although several such programs can be 
(PR) is not an endless round of expense bought ready-written, Baroness calculated 
account lunches and exclusive social that any one of 300 names and addresses 
gatherings. Behind every press release and must be instantly available and some could 
announcement is a whole mass of routine be extracted under 100 different subject 
administrative work. Mailing lists have to be references. O bviouslyafloppydiskunitwas 
updated, press contacts followed up and indicated, programmed to perform Random 
detailed activity schedules organised. This Access extractions, 
is on top of the conventional activities Baroness decided on the standard PET, 
associated with a business, including 2040 disk and Commodore tractor-feed 
invoicing and accounting. Computerisation printer configuration and commissioned 
is an obvious move, leaving the consultants Stage One to convert their requirements 
with more time for their trained function of into a program. There followed months of 
liaising between clients and the media. trial, evaluation and alteration to achieve the 

That there has previously been no system workable solution. "We began to realise,” 
written for such users is hardly surprising, in says Ilona Uhl, Baroness’s Managing 
view of the relatively small numbers of PR Director, "that our system would be applic- 
firms, and the need for ‘inside’ specifica- able not only to other PR companies, but to 
tion and evaluation. Recently announced, advertising agencies and even editorial 
however, has been a new package entitled offices.” The activity planner, for example, 
PRESS to be implemented on a PET can be used to enter and keep track of 
system. The initiative for this development features for each issue, page or column of a 
has come from Baroness International publication.
Public Relations, a small but successful Accordingly, after installing PRESS in 
company, specialising in publicity for elec- their own office, Baroness drew up speci- 
tronic equipment manufacturers. If the fications for two commercial systems to be 
name Baroness rings a bell, it is because aimed at the aforementioned companies, 
they happen to be the company which PRESS 1, which is priced at £3,280 consists 
handles all Commodore’s PR. Our initial of the standard hardware configuration plus 
reaction of “ Oh, this is just another pub- the following software packages: ACTIVITY 
licity stunt by Commodore”  proved to be PLANNER, MAILING LIST, SALES 
unjustified. Baroness actually received very ACCOUNTING & INVOICING, PURCHASE 
littie help in writing the software from them, AND NOMINAL ACCOUNTING, CLIENT 
and had to turn to bespoke-specialists COSTING and BANK ACCOUNT REC- 
Stage One Computers of Bournemouth, as ONCILIATION. The tractor-feed printer is 
consultant programmers. used for producing invoices as well as self-

The first stage in producing PRESS was adhesive labels for addresses and multiple 
to categorise the main routine tasks of the copy photograph captions, 
company into computer-implementable PRESS 2 incorporates a daisy wheel 
systems. Two main requirements were printer plus a word processor to handle 
identified and with the benefit of standard letters, and is priced at £5,621. 
experience, they seem to cover most of the The costs apparently include a three day 
day-to-day administrative work. training course, run by Stage One.

First, an activity planner was needed to These systems are an interesting 
provide a daily check on the activities example of the ways in which the power of 
undertaken on behalf of each client overthe microcomputers is now being harnessed by 
previous 12 months. A cross-referencing small businesses and even ‘one-man’ 
system would be capable of displaying all bands. For less than the cost of a secretary’s 
Pending Matters, according to the client, salary, PET provides a lot of powerful 
date or type of activity. All data could be features. The one thing it cannot do is eat 
compiled into a monthly Client Activity those expense-account lunches!
Report, to be output on the printer.

READ/WRITE
Your Questions 

Answered
Letters are now coming in regularly, and we 
will try to answer as many as we can -  
Read/Write will be expanded as time goes 
on. We particularly invite queries from 
people considering the purchase of a PET, 
as well as questions concerning operation 
and application, from existing users. We 
also want to make Read/Write a forum for 
the exchange of programming tricks and 
routines -  so send us your discoveries.. . .

Dear Sir,

I saw a copy of PRINTOUT Issue 1 and must 
say that it contained a lot of useful informa­
tion -  keep it up! Since you invited readers 
queries, perhaps you can help me with what 
may be a trivial problem. I purchased a 
Commodore 2040 floppy disk, and quickly 
got the hang of the simpler commands, but 
the manual doesn’t say how to SAVE and 
LOAD machine code programs on the disk. 
Is there a simple way of achieving this?

T. Hiscock
We found that the simplest method of 
SAVEing machine code programs is via 
the Machine Language Monitor built into 
the new ROM. If, for example, you have a 
m /c  code routine residing in $033A to 
$0361 which is to be saved under the 
name “EXAMPLE”, proceed as follows:

Type SYS64785 to access the Monitor. 
Then type:

S “1 .EXAMPLE”,08,033A,0362

Pressing ‘Return’ will save the routine 
on disk 1 (assuming you have already 
OPENed and initialized). The routine will 
be recorded on the directory as a 
program (PRG) file and can be loaded 
back into $033A in the same way as a 
normal BASIC program. Three things 
should be noted:

(1) To SAVE on drive 0, the name 
should be “0:EXAMPLE” as in a 
normal disk SAVE.

(2) The device number must be 08 as 
above.

(3) The ending address (0362) is the 
byte after the last m /c code 
instruction.

Dear Sir,

Congratulations on yourfirst issue-w h ich  I 
devoured with much enjoyment. You seem 
to have got off to a good start, content-wise, 
but if you want "comments and sugges­
tions” , how about some home-build articles 
on things like simple interfaces etc?

David A. Graham 
Thanks for the suggestion. Those kind 
of articles are hard to come by, but we 
will do our best! Any readers who have 
built their own add-ons, please send us 
details.

Ilona Uhl using “ PRESS’



ACKROYD 
TYPEWRITER CO. LTD.

frflc tfa v /k  m L f& T fre a le f

We provide a complete hardware and software service to 
professional and specialist microcomputer applications. 
We can supply a wide range of standard or tailormade 

hardware and software packages.
For full details contact us at:

57-59 Leeds Road, 
Bradford BD1 5AF

or ring: Bradford 31835/32243

PROFESSIONAL PROGRAMS FOR 
PET COMPUTERS

Incomplete Records Accounting:
Disk based: for 32K with Anadex, Cen­

tronics 779 or PET Printer......................  £555
Tape Based for 8K with Anadex, Cen­

tronics 779 or PET Printer......................  £345
Tape Based, Screen only version for 8K .. £145

Payrolls.........................................................  £25 to £350
Sales and Purchase L edgers......................  from £300
Word Processors.........................................  £25 to £350
Business Information file............................  from £150
Stock Control...............................................  £25 to £300
Specification for Building 

Conversions..........................................  £300 to £400

A ll prices exclusive o fV A  T

Full range of Commodore PET Computers and 
Peripherals, 800K CompuThink Disk, Anadex, 
Centronics 779, PET Printers, Discs, Tapes, 

Stationery.

Commodore Appointed Business Dealers, Agents for 
Computastor, Petact/Petsoft.

MICRO COMPUTATION
8 Station Parade, Southgate, London N14 

Telephone: 01-882 5104

Business & Leisure Micro Computers is now 
open in Kenilworth. Stockists of well known computer 
system s and micro processors. B & L Micros offer a 
user service which will be of special interest to the 
businessm an as well as the hobbyist seeking a new and 
exciting challenge.

A full range of micro computers and peripherals 
are available. Books, instructional material and 
software. Call in and talk over your requirements.

Micro Com puter training course.

•J tT ry  before you b u y -w e  sell tim e on a full 
range of m achines at econom ic prices.

Printers, floppy disks, cassettes, 
paper, books, com ponents.

/ a  Special B & L  M icros Service Selling  
Com puter Tim e
We can offer computer time for business users and 

I others. Our PET’s can be hired by the hour or day 
-^ \Jo r software development. Enquiries are w e lcom e^/

Business & leisure 
Micro Computers

16 The Square, Kenilworth, W arwickshire CV8 1EB. 
Tel: (0926) 512127

Pantai
2nd Cassette Decks

Counter 
Audio monitor 
Power on indicator 
High tolerance to poorly recorded 
commercial programs
Limited supplies now available. 
Contact your local dealer.

(Dealer enquiries to HB Computers)

Tythe Aviation Ltd
Computer Division 
11 High Street 
Leighton Buzzard 
Beds.



(C orttm ed)

READ/WRITE
Dear Sir,

Some time ago, while writing a business 
program, I encountered a problem on 
INPUT Statements which proved to be very 
evasive. You may like to pass it on to your 
readers, since I wasted a lot of time 
searching for a fault in my program, when 
the cause was really a minor bug in PET’s 
operating system.

It occurs when an Input is done from the 
bottom line of the screen, as may happen 
after a series of questions at the start of any 
program. Your answer is usually entered 
after a prompt message on the same line. If 
the answer is longer than a certain length, it 
will overflow onto the next line; this is 
normally acceptable up to the BASIC Input 
limit of 80 characters -  not so on the bottom 
line, however. If your reply carries over onto 
the next line (thus causing the prompt and 
first part of your reply to jump up a line) 
BOTH the reply and the prompt will be put 
into the Input string -  causing some very 
peculiar results!

To avoid this, it is necessary to arrange 
Input statements so that they don’t fall on 
the bottom line of the screen. If, however, 
you have a large number of Inpu ts-as in  my 
business program -  insert the following line 
before any Input that could be susceptible to 
this problem:

IF PEEK(196)+256*PEEK(197)>33648 
THEN PRINT “ CLEAR SCREEN” ;

This simply clears the screen and restarts 
from the top whenever the cursor gets near 
the bottom of the screen.

Finally, I should point out that this is a 
particularly obscure and not very serious 
bug, but it can be rather puzzling.

P. D. Barker
★ *  *  *

Dear Sir,

I noticed while POKEing the screen 
memory, that each address is repeated 4 
times in the RAM. For example: 32768, 
33792, 34816, or 35840 will all access the 
top left hand screen position. Does this 
mean that there are really 4K bytes of 
screen memory, of which 3K are effectively 
wasted? Terry Spicer

The answer is no -  the screen is in fact 
1K bytes with 3 ‘reflected images’. 
Instead of having 16 address lines to its 
memory, PET has 12 lines (which can 
address up to 4K of RAM) and 16 Block 
lines -  each one individually selecting a 
block of 4K bytes. One of these lines is 
assigned to the screen, and the 1K of 
RAM is connected to the 10 least sig­
nificant bits of the 12-bit bus -  resulting 
in any byte recognising 4 addresses.

The interesting point here is that while 
the screen has 1000 (40x25) positions, a 
1K RAM has 1024 bytes. Where are the 
lost 24 bytes? You can in fact use them 
to store information by PEEKing and 
POKEing locations 33768 to 33791. 
However, the contents of these bytes 
are interfered with, every time you clear 
the screen or scroll from the bottom. 
Still, for the ‘mean’ programmer 24 bytes 
is a lot of space___

Short Story:
A VISIT TO THE COMMODORE ''m A lh so n

The Building was long and low, its sloping 
roof angled to cast the interior into 
permanent shadow.

As I pulled into the empty parking lot, I 
recalled that the architect had won a prize. It 
had been the first solar powered factory. 
The award must have been for energy 
conservation.

I switched off the ignition and the air 
conditioning died with a whine of protest. 
Heat began to seep into the car. I found 
myself sprinting for the entrance.

Inside I paused for a moment, allowing 
my eyes to adjust. Gradually, I made out 
bare concrete walls, thick pile carpet, and a 
desk. Behind it sat a girl, perfectly 
composed, hair pulled back into a bun. On 
her nose sat a pair of old fashioned horn 
rimmed spectacles. The sort Californians 
wear when they wish to be taken seriously.

“ Please identify yourself.”  She gestured 
me to a PET. I sat down at the keyboard.

“ WELCOME” the computer printed on its 
screen. And then after a moment “ PLEASE 
ENTER YOUR NAME” . I did so. 
“ OCCUPATION?”  I could feel the girl’s 
eyes on me. “ JOURNALIST” I typed. The 
screen blanked and I could sense it 
crashing through conditional branches.

“ ENTER PUBLICATION?”  The girl was 
studying her nails now.

“ Is this really necessary?” I asked. She 
continued to examine her cuticles for a 
moment. “ The Commodore likes to have as 
much information as possible,”  she said. 
“ He does not often given interviews.”

Clearly she was given to understatement. 
I had failed to unearth a single interview with 
the Commodore in our cuttings library. 
Indeed, there were some who doubted the 
existence of this mysterious figure who 
controlled one of America’s largest 
corporations.

“ You are cleared to proceed. Enter this 
door, turn left and follow the red arrows.” 
She smiled a professional smile for a 
moment, before reverting to her manicure. 
The PET started to scroll columns of 
numbers up the screen.

The corridor was long, brightly lit and 
completely deserted. I followed the arrows, 
passing doors marked with hexadecimal 
numbers. Some of the numbers seemed 
oddly familiar.

The arrows petered out in an empty 
lobby. Off it led eight doors and four

passages. There was no one to ask.
I tried a door. Locked. There was 

something about the layout of this building 
which struck a cord in my memory. I tried a 
passage. It led to another locked door; it 
bore the legend ‘Block 0  $219’.

Block 0  might be the number of the 
building but ‘Block 0  $219' just happens to 
be the location of PETs interrupt vector.

Light began to dawn. The whole building 
was laid out like a gigantic computer -  a 
Macrocomputer. What I needed was a map 
- a  memory map!

Sitting down on the cold floor I started to 
sketch, racking my brains for locations. The 
second cassette buffer -  surely that was at 
$333A?

If my theory was correct, where I had 
come in was Page 0 , $A to $5A, the BASIC 
Input Buffer. I retraced my steps until once 
again I found myself on the inside of that 
door. Sunlight filtered through beneath it. 
There was no handle. Straining with my ear 
to the wood, I fancied I could hear the girl 
speaking softly into the telephone.

How to find the Commodore? If one 
followed the logic path, there might be a 
shortcut through the Screen Editor. I 
consulted my plan; that would be $ E 0 0 0  
to E7FF in Block 7.

With only two wrong turns I found my way 
to Block 7. Sure enough $ E 0 0 0  was the 
fifteenth door along. It opened into a high 
chamber. The walls appeared rough and 
unfinished. At the far end were double 
doors, which rocked slightly in the air 
current. This would be the back entrance to 
the Central Processor. I hurried towards 
them, my footsteps setting up a thousand 
complex echoes.

“ Well done”  said the old man at the work 
bench, laying down a soldering iron. “ Did 
you pass the Wall Street Journal by any 
chance? He has been out there for weeks. 
So few journalists have logical minds, I 
find.”

As he offered me a gnarled hand I noticed 
a flash of gold at the cuff. “ Not the 
Commodore by any chance?”  I asked. “ No, 
no” he laughed, motioning me to a seat. “ I 
am afraid there won’t be any interviews 
today. The Commodore isn’t working. And I 
simply can’t find out what the matter is.”

It was then that I noticed the pile of P.C. 
boards and components spread out on the 
work bench.
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an PET SOFTWARE WITH 
A FUTURE. EVERY PET 
SHOULD HAVE ONE

L O O K  N O  P R O G R A M M E R S !

P E T  A I D  —  T H E  A N S W E R  T O  A  U S E R 'S  P R A Y E R  

Advantages of PETAID
E v e r y  p r o g r a m  is  s t r u c t u r e d  a r o u n d  P E T A I D  w m c h  m e a n s :  

1 . C o m m o n  l i n e  n u m b e r s  
C o m m o n  v a r i a b le s  

3 .  C o m m o n  s u b r o u t i n e s  
A .  C o m m o n  s y s t e m s

w h ic h  m e a n s :

w h ic h  m e a n s

E a s y  t o  im p l e m e n t  
E a s y  t o  a d d  t o  
E a s y  t o  a l t e r  
E a s y  t o  s u p p o r t

L o w e r  c o s t  o f  i m p l e m e n t a t i o n  
L o w e r  c o s t  o f  s y s t e m  
L o w e r  c o s t  o f  a l t e r a t i o n s  
L o w e r  c o s t  o f  s u p p o r t

P E T A I D  F E A T U R E S :  C r e a t e  F i le s .  I n s e r t .  A m e n d ,  D e le t e .  
D is p la y .  P r i n t .  S e a r c h .  C o p y ,  E x a m in e ,  E x t r a c t  a n d  S o r t  -  
G o o d  D o c u m e n t a t i o n

N O W  A V A I L A B L E  F O R :
S e q u e n t i a l  C o m m o d o r e  D i s k s
R a n d o m  A c c e s s  C o m m o d o r e  a n d  C o m p u / T h in k  D is k s
P r i n t e r s  C o m m o d o r e ,  A n a d e x ,  Q u m e

T a p e  b a s e d  V e r s i o n  o n l y  £ 4 B  
S e q u e n t i a l  D i s k  b a s e d  v e r s io n  £  1 * 4 9 . 5 0  
R a n d o m  A c c e s s  D is k  b a s e d  v e r s io n  £ 1  - 4 9 . 5 0

S o o n  t o  b e  a v a i la b le  a n d  P E T A I D  c o m p a t ib l e !
1 . V a r i o u s  P r i n t  g e n e r a t o r s
2 .  S e a r c h  a n d  E x t r a c t  n e w  f i l e
3 .  T r a n s a c t i o n  H a n d le r s

A l l  y o u r  i n s t a l l e d  p r o g r a m s  c o u l d  h a v e  a n  i d e n t i c a l  
s t r u c t u r e  —  t h i n k  h o w  e a s y  s u b s e q u e n t  s u p p o r t  w i l l  b e  —  
p r o g r a m s  in  D a y s  n o t  W e e k s .  W e e k s  n o t  M o n t h s .  M o n t h s  
n o t  Y e a r s  —

A L S O
W o r d  P r o c e s s o r £ 6 9 . 0 0
W o r d  P r o c e s s o r  w i t h  m a i l in g £ 9 2 . 0 0
Q u o t e  P r o c e s s o r £ 6 9 . 0 0
M a i l in g  L i s t £ 5 7  5 0
E s t a t e  A g e n t s  P a c k :

A p p l i c a n t s / W o r d  P r o c e s s i n g / P r o p e r t i e s  
S t o c k

£ 5 1  7 . 5 0
£ 2 8  7 5

I n c o m p le t e  R e c o r d s £ 1  7 2 5 . 0 0
P e n s io n  C a lc u l a t i o n s £ 5 7 . 5 0
B o n d  1 0  + £ 5 7 . 5 0
A l l  p r i c e s  s h o w n  a r e  V A T  S i P & P  U K  in c lu s i v e

M A I L  O R D E R
Written orders with cheque or Access/Visa No. to: 

sjflct oneoompuTEfs B Criterion Arcade, Old Christchurch fload, Bournemouth. 
Please supply: ITEM QUANTITY

AMOUNT£
Name
Address

CHEQUE NO. 

ACCESS/VISA NO

BNOINBBRINO <t*d SdBNTPlO CtemilC& wrfk
an fHTBU'lC'SHT PIGITAL PLOTrZR. d/so 

ftiN W N O  ANt> & At>tNG !
FAm ZTAPZ 
FUNCU R.£Ab£f> 
CAN - —

• PbWA£.t> * S>KIP

• PUNCH AT CiP To 
3oo BAtfb

• RSAO ATMP7o 
1200 BAt4C>

. HANPue S,6> 08.
S  7&AC£: 7APESL

noTT&GZ CAN —
• M0V& 7& ’PbfNT' • PfiAW 7b Ft/NT
•  in p u t  c u r jz b n t  p en  Pb^m oN
• PR./NT ANY St'ZZ CtfARACT&ZS
ACTANV ANGL& _____________________

Awiltbl-t Complete, with msfyudiws
-{os use- b/rtk lihe. PST-fooni...

radan computational limited
engineering and scientific com puting services

19 Belmont;/tf/T(/0^/l Bath BA1 5DZ 
_______ Telephone: Bath (0225) 318483______i



Professional Disk Drives: PART 1. COMPU/THINK
For most business applications a disk drive 
is essential. Its speed allows a single 
program to be located, loaded and verified 
or files manipulated, almost instan­
taneously. The memory capacity of the PET 
is also effectively increased to as much as 
800K online. This allows complex ledger or 
stock control operations to be conducted 
without the need continuously to load and 
save cassette tapes, a lengthy and uncertain 
process at best.

For the more casual programmer a disk 
system offers the opportunity to access any 
one of a whole library of programs or sub­
routines without delay, and is an invaluable 
aid to program development.

In the past disk drives have not always 
proved themselves reliable, and double 
density systems have been particularly 
prone to data loss. PRINTOUT decided to 
evaluate the two most popular systems 
available for the PET.

First we report on the Petsoft disk drives 
manufactured by Compu/Think and priced 
from £795. Next issue we will be publishing 
our findings on Commodore’s own .system.

There are four principal considerations 
that a potential user should take into 
account when buying a disk drive. These 
are: storage capacity, speed in accessing 
data, ease of use and reliability. This does 
not infer, however, that the greater the 
storage the better the system, since many 
applications do not require large or 
numerous files.

Considerable improvements have been 
made to the Compu/Think disk operating 
system (DOS) since its first appearance 
early last year. The storage capacity has also 
been boosted, the maximum per unit now 
being an impressive 800K. A few distribu­
tors have also advertised 1.6+ megabyte 
systems, achieved by daisychaining two 
drives together. This is the largest online 
store currently available for the PET. It is 
possible that an 11 megabyte hard disk will 
appear late in the year. However, floppy disk 
storage would still be required for security.

Compu/Think designed its own DOS 
which extends and expands the standard 
Microsoft BASIC resident in the PET. Seven 
extra commands are available in the Ready 
mode along with nine more for disk
handling. Datafiles may be utilized by both
direct and sequential accessing methods. 
I/O error trapping is incorporated into the 
software, but is not as sophisticated or as 
complicated to use as that of the
Commodore 2040.

Extended direct commands include
(where D is device number and FS is File 
name):
$FORMAT,D Prepare a new diskette for

use.
$DIR,D Display disk directory

information.
$LOD,D,FS Load program into

memory from disk 
$SAV,D,FS Save a program on disk
$ERASE,D,FS Erase a program or file

from disk
$GO Begin execution of a

machine language 
program

$MEM,AS Displays a page of memory

Extended disk BASIC instructions are: 
SODISK,D,TS>, FS.JS Opens a data file 
SCDISK Closes a data file
SRDISK.RS Reads a data record
SWDISK.RS Writes a data record
SXEQ,D,FS Loads and runs

another program
Additional commands display a page of 

memory, reset memory, list to a printer and 
print strings on a printer.

A useful feature is that all commands may 
be abbreviated by using a S followed by the 
First letter of the command, e.g. 
SSAV.1 .“ PROGRAM” can be abbreviated 
to SS,1,“ PROGRAM” .

We found that the system was excep­
tionally fast in operation, locating and 
loading an 8K program in less than two 
seconds. This is due to the way in which the 
DOS reads a whole track at a time.

Once formatted each 51A "  diskette is 
organized into 40 tracks with a disk directory 
located in absolute track 0.

All free disk tracks are automatically made 
ready for the next file allocation, thereby 
eliminating the need for tedious disk to disk 
copying. The minimum space allocated to a 
file or program is one track. A maximum of 
39 files can therefore be allocated to each 
diskette, or side in the case of the double 
sided drives. Since each track has a 
capacity of 5K bytes, any file longer than this 
will overlap onto the next track, thus 
reducing the number of files that can be 
accommodated.

We found the file management easy to 
use. Data set up for recovery by direct access 
was very quickly read in comparison to the 
time required by other microcomputers 
such as the Apple and TRS-80.

There appear to be a few bugs in the 
software, most of which are explained in the 
manual. These could prove irritating to the 
programmer but had been successfully 
byepassed in the commercial software 
packages we tested.

The command for displaying the amount 
of free memory, “ PRINT FRE(0)” , when 
used in the READY mode could cause the 
system to crash unless all variables are 
cleared. This does not occur, however, 
when it is placed in a program. A RUN 
command solves the problem. Likewise, 
when reading or writing to disk, the system 
could crash after a couple of seconds if a 
non existant datafile is being accessed, or if 
there is no diskette in the drive. There are

one or two more but they can all be bye- 
passed if reasonable care is taken.

At the time of writing, somewhat more 
business software was available in Britain 
for the Compu/Think system than for 
Commodore. PETACT have Sales/Pur­
chase Ledgers, Invoicing and Stock 
Control, Intex Datalog a Payroll package, HB 
Computers a Sales, Purchase and Nominal 
Ledger suite, and Petsoft a Mailing List, 
Stock Control and Word Processor 
package. All of these titles did well in our 
survey of business software (PRINTOUT 
No. 1). The PETACT packages bear the 
Commodore recommendation.

From user enquiries we established that 
the hardware appears reliable; no problems 
with head alignment or overheating were 
encountered.

For the old standard 8K PETs an Expand- 
amem 24K expansion board is required. At 
£320 it is not the cheapest on the market. 
One would expect that 24K plus 8K would 
give 32K of RAM. This is not in fact the case 
since the DOS takes up approximately 8K of 
user RAM, leaving only 23551 bytes free.

Compu/Think have now overcome this 
problem and drives for the model 16/32K 
PETs neither lose RAM nor require 
additional memory. The disk controller 
board supplied with the drive unit fits inside 
the PET quite neatly. No heat problems 
were encountered.
Conclusions
Overall we were impressed with the speed 
and reliability of the Compu/Think disk 
drives. What they lack in software sophis­
tication is more than made up for by ease of 
use. Not inexpensive but good value. The 
availability of good software from a variety of 
sources is a further plus point.
Prices
800K double density 
double sided dual drive 
(for new ROM PETs) E1145+VAT
400K double density dual 
drive (for new ROM 16/32K 
PETs) E875+VAT
400K double density dual 
drive (for old ROM 8K PET; 
requires Expandamem) E795+VAT
24K Expandamem internal 
memory expansion board E320+VAT 

Availability: From most PET dealers. In 
case of difficulty contact ACT Petsoft on 
021 -455 8686 for name of nearest stockist 
and information sheet.

PET plus Compu/Think Disk Drives



PROGRAMMING
A ID S

One of the reasons advanced for PETs 
astonishing success, is the wide range of 
software packages available. In terms of 
utilities the PET is almost certainly the best 
supported microcomputer in the UK.

PRINTOUT examined the programming 
aids now available. They ranged from 
simple sort routines through some fairly 
sophisticated assemblers to full blown data­
base management systems.

Almost all the routines we evaluated 
performed satisfactorily, although many 
could have been improved to run more 
quickly. There was considerable price 
variation between similar packages. We 
have therefore taken value-for-money into 
account in grading. We rated programs as 
follows:

‘ Poor “ Fair ***G ood 
****O utstanding 

Absence of star rating indicates that we 
were not able to test the program, but that it 
is known to exist. Programs rating less than 
1 star have been omitted from the results. 

N.B. Prices quoted are exclusive of VAT.

Suppliers
Computastore Ltd.
16 John Dalton Street 
Manchester M2 6HG 
Tel: 061-832 4761

J. C. Leman 
47 London Road 
Southborough 
Tunbridge Wells 
Kent

The Softwarehouse 
146 Oxford Street 
London W.1.

Commodore Systems 
360 Euston Road 
London N.W.1.
Tel: 01-388 5702

I.P.U.G.
9 Littleover Lane 
Derby

Petsoft Ltd.
66-68 Hagley Road 
Edgbaston
Birmingham B16 8PF 
Tel: 021 -455 8585
Databank 
66 Queens Road 
Loughborough 
Leicestershire LE11 1HB 
Tel: 0509-217761

PRINTOUT welcomes readers’ comments 
on these, or other software packages.

Assembler

6502 Assembler/ 
Editor in BASIC

Price £ 

4

50
60

25
30

ASMPAC

Assembler Development 50 
System

Autograph

Auto-Line Numberer

Butterfields
Encyclopaedia

Cassette Filing 

Data Base Utility

Data File Handler

Diagnostic

Disassembler
(Computastore)

Disassembler
(Commodore)

Disassembler
(Petsoft)

Enlarge

Format

12

FORTH

Formatted Lister

Freehand

Graphics Pack

Hex Editor 

Hexadecimal I 

Keyboard

12
20

Minimum
Configuration

8K
CBM Disk

Availability 

Petsoft & Dealers

Computastore

Test
Rating

8K Petsoft & Dealers
8K & Disk

25
28.50

8K old ROM only Leman 
16 & 32K PETs

16K& Commodore
Commodore Disk Dealers

8K

8K

8K

8K

8K

8K

8K

8K

8K
Disk

8K

8K

8K

Petsoft & Dealers

Petsoft &' Dealers

Petsoft & Dealers

Petsoft & Dealers

Commodore
dealers

Petsoft & Dealers 

Petsoft & Dealers 

Computastore

Commodore
dealers

Petsoft & Dealers

Softwarehouse 

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers

Commodore 
All dealers

Computastore

Description

Sorts up to 100 words -  e.g. names with 
initials -  into ascending or descending 
order. Simple sort, useful as subroutine.

Written in machine code for speed, 
assembles up to 500 lines per minute on 
Disk. Allows up to 200 symbols on an 8K 
PET or 1000 on larger PETs. Commodore 
Endorsed.

Accepts all 6502 mnemonics, pseudo­
ops and addressing modes plus new 
TEXT pseudo-op. Evaluates binary, octal, 
decimal, hexadecimal and character 
constants, symbols and expressions. 
Assembly source programs are created 
with Text Editor. Good value but slow 
compared to more expensive machine 
code versions.

Assembler, Text Editor & Disassembler. 
Test Assembles, assembles direct into 
RAM or assembles object code files for 
later processing with optional additional 
programs (£5). Includes manual. 
Commodore Endorsed.

Written in assembly language, includes 
screenbased editor with all DOS support 
commands plus Find, Change, Auto­
number, Renumber and Block Delete. 
Source & object files reside on disk. New 
Machine Code monitor executes in 
controlled fashion, reducing debug time.

Plots graph of an algebraic function with 
one unknown determining correct scale, 
labelling axes, etc.

Automatically generates next line number 
when Return is pressed. Increment and 
starting point specifiable. Includes block 
delete. Useful where many datalines or 
text to be keyed in.

Many utilities, including Data Finder, Key­
board, Record, Copycat, RPN Calculator, 
etc. Very good value.

3 program tutorial on tape files, with 
patches for old ROM bugs. Test File 
Handling. Well presented.

Allows user to create, maintain, and 
examine files of data on cassette.
All data held as strings. Needs 2nd 
cassette deck.

Subroutine providing basic file handling 
operations on one or two cassette drives.

BASIC & Binary programs test all RAM 
and displays locations of any fault.

Also displays PETs ROMs and searches 
them for strings of characters or patterns 
of hexadecimal bytes. Outputs to screen 
or printer.

Lists from specified starting location, 
gives full mnemonics and handles 
ASCII codes.

Disassembles machine code at specified 
address outputting 16 lines with option to 
continue; by-passes PEEK protect.

Text entered is displayed in large letters.

3 program tutorial demonstrating sub­
routine to format PETs numeric output. 
Controls number of digits, position, etc. 
Useful.
Interactive compiler/interpreter for 
FORTH languages. Standard vocabulary 
of 200 ‘'words”  can be used to define new 
commands, thereby creating a new 
language for a specific application. 
Incremental Assembler, Text Editor, Block 
110 Buffers etc. Very Fast. Welcome 
addition to PETs capabilities.

Lists programs to printer in reformatted 
form with abbreviations for special 
characters (CUL=Cursor Left). Numbers 
pages etc.
Allows keypad to fast graphics work with­
out Return or Cursor controls. Auto Save, 
incorporates Plot Function. Not the best 
version we have seen.

3 programs: DOODLER for quick creation 
of pictures, charts, plots. PLOTTER plots 
equations on 80x50 grid with auto 
labelling or scaling of axes. BARPLOT 
automatically creates bar graphs from 
specified values. Good value.
Allows you to edit, insert, delete, load 
and save HEX programs 

Converts decimal numbers to hexa­
decimal and vice versa.
Big keyboard terminal or printer can be 
employed as a dumb terminal for keying 
in BASIC programs or data. Also provides 
a useful method of speeding up data entry.
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Large Character

Line Renumber 
(Petsoft)

Line Renumber 
(IPUG)

Link

Lisp

Petsoft & Dealers

Petsoft & Dealers

10

75

Machine Code Handler 12

Memory Mod 6

Merge 8

Multi Key Get 4

Overlays 8

PDAS 32 20

PEEK & POKE 5

PET BASIC 
Tutorial

PET Demo 

PETE

PETSIL

Planner

Plotsub

Programmers
Toolkit

Quicksort

Screenstore

Search & Find 

Self Monitor

Software Maths 
Enhancer

Step by Step

15
19

5

200

55

75

10

4

Strathclyde BASIC 12 
Course

System Extension 12

TIM Monitor

WSFN Robotics

8K

16K

8K

8K

8K

8K

8K

8K
Disk

8K

Petsoft & Dealers

Commodore 
Business Dealers 
only

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers 

Petsoft & Dealers 

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers 

Petsoft & Dealers

Petsoft & Dealers

8K Commodore Computastore 
Disk

Petsoft & Dealers

8K

Petsoft & Dealers

Petsoft & Dealers

Petsoft & Dealers

PET 2001 -16 & Petsoft & Dealers
PET 2001-32 
PET 2001-8

8K

8K

8K

8K

24 K

Microtech 

Petsoft & Dealers

Petsoft & Dealers 

Petsoft & Dealers

Petsoft & Dealers 

Petsoft & Dealers

Commodore
Dealers

Petsoft & Dealers

Commodore
Dealers

Petsoft & Dealers

Converts your text into large letters on 
screen; slow scroJI or page mode. Useful 
for lectures or commercial displays.

Machine Code routine renumbers all lines
& GOTO, FOSUB, IF . . .  THEN references.

Renumbers lines & GOTO, GOSUB,
IF . . .  THEN references. £2.50 to IPUG 
Members.

Joins as many programs as available 
memory allows -  if you are careful.

Interpretive language for artificial 
intelligence operations, but also said to be 
suitable for relational database applica­
tions. Over 80 functions. Includes 2 demo 
programs.

Utilities to assist machine code pro­
gramming inc. Hex-Dee conversions and 
vice versa, execution and core display 
from specified locations etc.

Hec to Dec, Dec to Hex conversions, 
examines all addresses except BASIC 
interpreter.

Joins subroutines, data or programs. 
Useful.

Allows PET to recognise more than one 
key at once.

Tutorial demonstrates how to transfer 
variables, subroutines and sections of 
programs from one program to another.

Program Development Aid System 
includes Line Renumber, Block Delete, 
Lister for listing programs to printer with 
special characters rendered as CUL= 
Cursor Left, etc. First Class!

No more than an introduction to PEEK & 
POKE commands. Good as far as it goes.

Well written course on programming PET 
in BASIC, over 50K in all. Covers all PET 
commands, some in insufficient detail. 
Recommended.

Demonstrates PETs capabilities to 
novices.

Software package turns PET into an 
intelligent RS232 terminal with user 
definable transmission parameters.

CESIL language interpreter for mathe­
matical applications. Useful addition to 
PETs capabilities.

Good implementation of the inter­
active PILOT language, especially suited 
to Computer Aided Instruction but also for 
other conversational applications.

Advanced planning program in which 
President's analysis is performed on your 
network.

Machine code subroutine can be called by 
your BASIC program for double density 
plotting. Widely used utility.

Plug-in ROM chip with 9 most useful 
utilities written in machine code. Includes 
RENUMBER, APPEND, DUMP, HELP, 
TRACE, STEP, FIND, AUTO NUMBER, 
DELETE. Recommended by Commodore.

Not quick at all. Poor value.

Much improved version of original routine 
for storing contents of screen RAM. 
Handles up to 4 screens full.

Finds specified program on a tape under 
fast forward control.

TRACE in STEP mode. Checks program 
execution line by line and variables below 
line 999.

Software method of enhancing PETs 
mathematical abilities. Includes RPN 
calculator, Hex arithmetic, Fourier Explicit, 
Small and Large Primes etc.

American written tutorial in BASIC 
programming for beginners. 10 two-part 
lessons, tests, etc. Well presented with 
60-page manual. 3 Cassettes.

Excellent course on programming PET 
designed by Prof. Andrew Colin. Many 
exercises and accompanying manual.

Allows up to 10 BASIC programs to be 
stored in RAM at once for instant individual 
retrieval. Includes Renumber and Block 
Delete.

Tape loaded monitor for old ROM PETs. 
Revised version resident in ROM on new 
PETs.

Robot Control language using one-letter 
commands to instruct robot turtle in 
78x39 grid.

HOW PET WORKS: 
PART 1-VIDEO LOGIC

This is the first of a series of articles in which 
we shall be describing the way PET works 
internally. Knowing the structure of a 
system is not only very satisfying, but useful 
in tracing hardware and software bugs. 
Many of the schematics shown have been 
simplified for the sake of clarity, but all show 
the underlying principles. We kick off with 
an explanation of PET’s Video Logic.

The commonest form of visual output 
from a computer is the VDU or Television 
Screen. Unlike a laboratory oscilloscope 
which produces graph type patterns in 
response to the waveform being fed into its 
terminals, the VDU is a digital device. The 
screen is split up into a finite number of dots
-  each one of which can be ‘on’ or ‘o ff. 
However, since most output from a 
microcomputer consists of text or numbers, 
it is desirable to be able to generate 
characters on the screen, consistently and 
easily. Each character occupies a fixed area, 
usually an array of 8 x  8 dots, and the pattern 
required for that character is stored in the 
machine’s fixed memory or ROM.

PET’s operating system goes one stage 
further. The individual dots on the screen 
are not accessible; instead the screen is 
divided into character positions or blocks. A 
large number of characters are available for 
placing in these (40x25) positions, 
including a number of graphic or 
diagramatical characters. This approach is 
annoying to users requiring high definition 
curve plotting, but enables diagrams and 
other illustrations to be constructed very 
quickly and without complex programming.

The simplest method for placing 
characters on the screen is by means of the 
BASIC PRINT statement. Characters are 
placed in successive positions on the 
screen, although there are a number of 
control functions such as cursor 
movements and carriage return/line feed. 
Many users will know that there is a more 
direct method of accessing the screen, 
which is more convenient for certain 
functions such as graph plotting and games.

The thousand character positions on the 
screen actually represent a thousand bytes



INDEPENDENT PET USERS’ GROUP (IPUG)
IPUG has grown rapidly over the last few months and is now seeking to expand its membership to include as many PET users as 
possible.

The advent of the new business PETs, complete with disk drives and printers, has meant that many small businesses are now 
using computers for the first time. Many of these new users have joined IPUG in order to meet other users and to share problems 
and ideas.

Hundreds of PETs are now in use in education and there is a pressing need to co-ordinate much of the excellent work being done 
with them. Similarly PETs are in use throughout industry doing anything from producing statistics to controlling plant. Add to 
this the large number of hobbyists using the PET and there is an obvious need for an organisation such as IPUG.

IPUG is a national organisation which produces a bi-monthly magazine dedicated to the PET. The magazine is intended to 
provide a forum for members’ ideas and a channel for keeping them informed on all matters relating to the PET. To do this IPUG 
is in contact with user groups throughout the world, and also monitors the computer press for information about the PET.

To make it possible for members to meet on a regular basis, IPUG has regional organisers throughout the UK who arrange 
meetings, talks, demonstrations, visits, etc.

IPUG is run by PET users, for PET users. All officers of the group are unpaid and volunteer their help in the hope that PET 
users will gain from the sharing of information. Offers of help are always appreciated.

The group also offers a library of programs that may be purchased at a nominal cost, and funds raised in this way go towards 
keeping the national subscription down.

The national subscription for 1980, from January to December will be £6.50.
All applications for membership should be addressed to:

General Secretary:
Eli Pamphlett,
The Coppers,
Sudbury Road,
Yoxall, Burton-on-Trent, 
Staffs.

IPUG
57 Clough Hall Road, 

Kidsgrove, 
Stoke-on-Trent, 

Staffs.

HB COmPUTERS LTD
SALES PURCHASE AND NOMINAL LEDGERS

These are the best we have seen on a CBM Computer.
SALES LEDGER £350.00
A comprehensive m o n th ly  balance ledger system. 
The user can enquire o f an account at any tim e, the d isplay being 
th a t o f a statem ent, and o f course statements are produced at 
the end o f the m onth.

PURCHASE LEDGER £350.00
The system maintains a file  o f suppliers' accounts w ith  names 
and addresses. Invoices, cred it notes, payments and discounts can 
be posted random ly. As w ith  the Sales Ledger, the size o f the 
ledger depends on the capacity o f the disk system, b u t 800 
accounts w ith  4 ,000 postings per m onth  is possible using a 2004 
capacity d iskette.

NOM INAL (GENERAL) LEDGER £200.00
This system w ill soon be available and w ill process the  data files 
created in the sales-purchase ledgers. 
This suite o f programmes is available as a package a t o n ly  £500.00.

22  N E W L A N D  S T R E E T ,  K E T T E R I N G  N O R T H A N T S .
Tel .  (0 5 3 6 )  8 3 9 2 2  &  5 2 0 9 1 0  T e le x  3 4 1 2 9 7



(portfivM ed) iI HOW THE PET WORKS:
Of RAM, which may be PEEKed and POKEd 
like other locations in RAM. Each byte 
contains the character code (a number in 
the range 0-255) for the character that is 
being displayed in the corresponding 
position on the screen. These character 
codes are related to the standard ASCII 
codes but are not the same. It is necessary 
to have this different code, in order that the 
full character set can be covered. The latter 
consists of 64 ASCII characters, 64 graphic 
characters with a Reversed Field option on 
both -to ta lling  256. It should be noted here, 
that the PET can only be in Graphics or 
Lowercase mode exclusively; no more than 
256 different characters can be on the 
screen at any one time.

So far so good. But how does the 
hardware convert this code into an 8 x 8  dot 
matrix? The diagram below shows a 
simplified schematic of the video logic on 
the PET. If you study the relevant circuit 
diagram, you will see that there is much 
more timing involved than shown below. We 
have also omitted the hardware responsible 
for driving the horizontal and vertical 
scanning of the screen.

PET’s operating system communicates 
with the 1K screen RAM by means of its 
standard 8-bit Databus and 16-bit Address 
bus. Since the video logic must also 
regularly inspect the contents of the RAM, a 
‘one of tw o’ selector is necessary to prevent 
two addresses being sent at once. The 
video logic is timed by hardware circuitry 
and does not interrupt the working of P E T- 
as does the keyboard scanning mechanism. 
The one of two selector always gives priority 
to the addresses coming from PET. This is 
why, whenever you PEEK and POKE the 
screen RAM directly, white bars 
(sometimes called ‘SNOW’) flash around 
the screen. Whenever you PEEK/POKE the 
video logic is deprived of the code for the 
byte it was inspecting. On the 16 and 32K

75

PETs, the operating system and video logic 
access the RAM at different times during the 
clock cycle and hence this problem should 
not occur.

The scanning electronics covers the 
screen with 200 lines. As each character 
position is 8 lines deep, the logic must find 
the pattern of 8 dots (or bits) for the 
appropriate line of the character in that 
position. To illustrate this process, we will 
take as an example, the case where the 
scan is on the 11th line down (i.e. the 3rd 
line down of the 2nd row of characters) and 
is 3 blocks in from the left. (See fig. 2.) The 
counting circuitry computes that this is in 
RAM location 32811. It sends this 16-bit 
address, via the selector, to the RAM. The 
RAM then puts the character code for that 
byte on the data bus -  for example, 18 
represents the letter R. This passes on to 
the character generator.

A character generator is simply a ROM (in 
this case a 6540 chip, mask-programmed 
by Commodore). The bytes contain sets of 
8-bits or dots. For example, byte 1 contains 
the top row of character @ i.e. 00011100, 
byte 2 contains the 2nd row of @ i.e. 
00100010, byte 9 contains the top row of A
i.e. 00011000, and so on. It can be seen that 
the 3 least significant bits of the address bus 
specifies which line of the character is 
required (i.e. 0-7). This is supplied by the 
counting/tim ing circuitry, as shown. The 
code from the RAM (on the data bus) then 
forms the rest of the address into the 
character generator (i.e. which block of 8 
bytes is required).

Inspecting the PEEK/POKE codes shows 
that the code for a reverse field character is 
128 +  the normal character code. This 
represents the Most Significant Bit of the 
code. Since reverse field can be achieved 
by simply inverting the final video signal, it 
would be a waste to produce reverse field 
characters separately in the character

11 th  
Line

F IG U R E  T W O

Fig. 1: Schematic of PET's video logic

generator. As can be seen from the 
diagram, the MSB of the code is “ filtered 
o ff”  towards a reverse field invertor.

The 10-bit address (7 from the RAM code 
and 3 from the counter circuit) define a byte 
in the character generator. The contents of 
this byte are sent to a Shift Register which is 
set to convert parallel bits to serial. The 
serial output, sent at a timed rate 
appropriate to the horizontal scan rate, is 
sent through the optional ‘reverser’ to the 
video line of the screen drivers.

That covers the whole process -  except 
for the production of lower case letters. 
When you POKE 59468,14 you are setting a 
line from one of the Peripheral Chips from 
low to high; (peripheral chips will be 
covered in a later issue). This is fed into the 
character generator, and effectively 
completely swops the set of characters. In 
fact this line is simply the MSB of an 11 -bit 
address bus. The 6540 ROM contains 2K- 
bytes, which represents 256 characters. 
The lower 128 of these are for graphics 
mode, and the higher 128 for lower case.

This means that most of PET’s character 
set is repeated twice in the ROM, in order 
that they may be used in both modes. It 
would thus be possible to produce an 
alternative ROM with one mode having 
ASCII plus graphics, and the other mode 
having 128 symbols of your own choice. 
These could be electronic circuit symbols or 
even alphabets of foreign languages!

Designing the new character generator 
would be easy, the problem is that 
producing mask-programmed ROMs, such 
as the 6540, is very expensive, except in 
large quantities. However, EPROMs such 
as the ubiquitous 2708 can be purchased 
and pre-programmed for a few pounds. 
Unfortunately, there is no EPROM pin- 
compatible with the 6540 ROM, so a 
‘jum per’ socket would have to be designed.

If any reader has succeeded in doing this, 
or knows of someone who has, please write 
and tell us. We did hear of a PET that could 
write Japanese but we have not had it 
confirmed.



m o s t  a d v a n c e d

M ic p o c o n p it e r
. . .  says Michael Korns of Computhink.

A C T  series  8 0 0 from only

The next generation computer system built in California by 
Computhink and backed by Britain’s leading computing 
company, ACT.
The ACT Series 800 features lightening fast processing 
capabilities and unequalled data retrieval speed. It is 
upwardly compatible with the PET.
In addition to brilliant High Resolution Graphics the ACT 
Series 800 has the most advanced full screen data entry and 
editing capabilities ever made available on a micro-computer.

Complete the coupon for full details and the name of 
your nearest dealer who can arrange an immediate demonstration.

My Name ______ _______________________________

‘ 5 year lease. Shorter terms available.

Nebula fully integrated software packages written in Britain 
by ACT include Sales Ledger and Invoicing, Purchase 
Ledger, Payroll, Stock Control and Word Processing. Plus 
over fifty more program titles.
ACT 808 with 800,000 characters of on-line disk storage, 
£3,450 + VAT.
ACT 824 with 2,400,000 characters of on-line disk storage, 
£4,450 + VAT. Prices correct at time of going to press.

PET is the trademark of Commodore.

My Address

____I M IC R O S Y S T E M S

Radclyffe House, 
66-68 Hagley Road, 
Edgbaston,
Birmingham B16 8PF. 
Tel: 021-455 86B6 
Telex: 339396
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PETS AND PIECES
by

GAVIN SANDERS
On counting up to 40
I had a go last month at messy screen or 
printer layouts, but no apologies for 
returning so soon to the attack, mainly 
because w e’re in creative mode this time 
round! I see lots of programs each week. 
Mine, yours, other people’s. And it's a sad 
fact that lots of really good programs are 
marred by some very poor print layout. This 
is mainly in the area of user-instructions, 
either in a separate preceding program, or 
included in the main program itself. Lines 
that are way short of the possible full 40 
characters are the main problem, because it 
makes print very hard to read, and really 
untidy. I know  it’s a chore counting up to 40 
over and over again, just to achieve a good 
fit for each line, but pssst! there is a quick 
way. Want to know more? Read on. Let’s 
assume you’ve gloomily reached the bit in 
your program where you need a page or two 
of print, and you’re contemplating the irrita­
tion of constantly counting, just to make it 
look good. Worry not; here’s what you do. 
Type the next line number, then '? ’ or 
PRINT, then the opening “ , and then (here’s 
the crafty bit) 40 spaces, then the closing ” , 
then a semi-colon, and finally enter the line
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LONDON
Lion House (Retail) Ltd.
227 Tottenham Court Road. London Wi P OHX 
Tel 01-580 7383 
THE SOUTH
Petalect Electronic Services
32 Chertsey Road, Woking, Surrey
Tel 04862-21776/23637
Business Electronics
Rownhams House. Rownhams. Southampton
Tel 0703-734015
RUF Computers
System House. Victoria Way. Burgess Hill, W Sussex 
Tel: 04446-45211
T & V Johnson (Microcomputers) Ltd.
165 London Road. Camberley. Surrey
Tel 0276-62506
South East Computers Ltd.
4 Castle Street. Hastings, Sussex 
Tel: 0424-440099 
SOUTH EAST 
Senodisk Ltd.
34-36 St Helens Road, Westclitf-on-Sea. Essex
Tel: 0702-352590
The Computerist (Prorole Ltd.)
642 London Road 
Westcliff-on-Sea 
Essex
Tel: 0702-335298 
SOUTHWEST 
ACT Bristol Ltd.
Graphic House. Telephone Avenue Bristol BS1 4BS 
Tel: 0272-211733 
EAST MIDLANDS 
HB Computers
22 Newland Street. Kettering, Northants 
Tel 0536-520910/83922 
Lowe Electronics Ltd.
Chesterfield Road. Matlock. Derbyshire DE4 3HE 
Tel: 0629-2817/2430 
Arden Data Processing Ltd.
Municipal Buildings, Charles Street. Leicester 
Tel 0533-22255

MMS (Steenmoor) Ltd.
26 Mill Street. Bedford. Beds.
Tel- 0234-40601
Caddis Computer Systems
72-74 Trinity Lane. Hinckly. Leics
Tel 0455-613544
A.J.R. (Office Equipment) Ltd.
5 Church Drive. Daybrooke. Nottingham NE5 6JP
Tel 0602-206647
Hallam Computer Systems
1 Berkeley Precinct. 451 Eccleshail Road
Sheffield Si i 8PN
Tel: 0742-663125
EAST ANGLIA
Sumlock Bondain (East Anglia) Ltd.
Grosvenor House. 32 Prince of Wales Road.
Norwich. Norfolk
Tel 0603-26259
WEST MIDLANDS
Taylor Wilson Systems Ltd.
Oakfield House. Station Road, Dorridge.
W Midlands B93 8HO 
Tel 021-560 6192 
MERSEYSIDE
Stack Computer Services Ltd.
290-298 Derby Road. Bootle Merseyside L20 8LN
Tel 051 -933 5511
D A M S  (Office Equipment) Ltd
30-36 Dale Street. Liverpool 2
Tel: 051-2273301
Aughton Automation Ltd.
Woodward Road. Kirby. Liverpool 
Tel: 051 -548 6060 
MANCHESTER 
Cytek U.K. Ltd.
12 Exchange Hall. Corn Exchange Building. 
Manchester M4 3EY 
Tel 061 -832 7604 
SCOTLAND
Robox Office Equipment Ltd.
Unit 14. Anderson Shopping Centre. Argyll Street 
Glasgow G2 7PH 
Tel: 041-221 5401

with RETURN. Now use the ‘cursor up’ key 
to move the cursor back up to the line 
number you just entered. Over-type the 
next line number, which will probably be 10 
on from the first one. Hit RETURN again, 
and repeat the process with the next line 
number for as many lines as you want. The 
result will be a large number of lines which 
consist of nothing more than 40 spaces. I 
suspect you may now be ahead of me? List 
those lines (you’ll find you can get 10 on the 
screen at one go), and simply type your 
instructions, or whatever, into the blank 
spaces. You’ll know when you’ re at or near 
the end of a line, because the closing quote 
tells you. Thus lines get completely filled; 
hyphenations are obvious and easy; and the 
final result will look very professional 
indeed. Watch out for paragraphs. Because 
they need one coded ‘cursor down’ entry, 
the line needs to be one space longer than 
the others, but that’s easily done with 
'insert'. Cor, your programs ain’t half gonna 
look good from now on!

Help! My back’s gone again!
It seems a very long time ago now, but once 
upon a time a company called Commodore 
announced a personal, affordable, portable 
computer. Remember? Personal it was. 
Affordable too, if most of us used the word 
loosely, and practised winning smiles 
before meeting our bank managers. But 
portable? Well, a sort of qualified agreement 
to that one. Sure, it could be lifted. And 
carried. From here to there. Providing ‘here’ 
was right here, and ‘there’ was only a few 
feet from ‘here’ . But in terms of a new 
Olympic event (“ ladies and gentlemen, 
what you’ve all been waiting for, the 5000- 
metre PET-carrying race” ), not really. Well, I 
have a tip for you. Don’t get too excited; it 
w on’t halve your PET’s weight, nor 
dramatically increase the distance you can 
carry it. But it could make that carrying a little 
easier. Better still, it may even let you do fun 
things, like opening doors (car or ordinary), 
pushing lift buttons, or waving cheerily to 
friends, while toting your PET the while. 
“ Heavens, how?”  I hearyou cry. OK, it’s all 
in the way you carry it, but one word of 
caution. Go easy if you try this tip out, and be 
careful. If you drop your machine, you’ll hate 
us, and w e’ll hate that. Right, how do most of 
us do it? Carry PET, that is. We reach for our 
machine, standing on some flat surface or 
other, and either curl our fingers under the 
white bit of the case where it meets the 
black under-case, or go for broke and grab it 
right underneath. And (puff), off we go. Wait, 
stop right there. Put PET down again. Now, 
try carrying it like this instead. As you lift it, 
tip it over too, either to the right or the left, 
whichever feels most natural and comfort­
able. It should finish up on its side in your 
grasp, with the screen flat against your 
stomach (which should also be flat, or you 
need exercise!), and the keyboard against 
either your right or left side, according to the 
way you tipped the unit. Astonishingly (and 
I’m no Mr Universe, believe me), you may 
be able to carry the thing with one hand now, 
at least for the few moments you’ll need to

open a door, push a lift button, or wave 
cheerily to your now amazed friends. And if 
the latter demand your incredible secret, tell 
’em you read it on this page! 
Unexplainable corner 
It’s news time, folks. Though what you’ll 
make of this one, or what use it’ ll be, you’ll 
have to tell me. Having just finished entering 
a program, I thought I’d stick some REM 
statements in, like the helpful chap I am. I 
put four at the beginning, and then had an 
idea—a fifth REM of just a simple thick line to 
separate the other REMs from the program, 
and draw attention to them. I therefore typed 
a line number followed by REM, and then 
typed the thick line that’s half-cursor width 
and is the shifted graphic on the double 
quote key. Looked splendid it did, and 
parted the REMs from the program beauti­
fully. Utter amazement a few seconds later, 
however, when I listed the program. The 
thick line had vanished and in its place was 
NEWNEWNEWNEW, over and over again. 
Weird, but it started me experimenting. And, 
do you know, it happens with just about 
every other key too. Try it. Type a line 
number, then REM, then a shifted character. 
On screen, you'll get what you typed until 
you list it. Then the shifted character curi­
ously changes to one of the BASIC com­
mands. Why? Dunno. What use is it? Dunno 
again. Interesting? You betcha. But has 
anyone got a reason? Or better still, a use? 
I’ ll print the best replies. Two footnotes 
though. One, I use an 8K PET with old 
ROMs, so you newer guys may not get the 
same effect. Two, I went through 12 years in 
the Far East not realising that Klim, a best­
selling powdered milk out there, was 
actually ‘m ilk’ spelt backwards; on breath­
lessly telling friends of my discovery, I got 
treated to astonished looks, and murmurs of 
“ Didn’t you know that?”  Don’t therefore 
expect to get your letter printed if it even 
hints that I may be the world’s only hacker 
who was unaware of the REM-change 
phenomena!

Fun product
One of the nice things about this job is the 
press releases you get, describing near- 
unbelievable products. Especially if you 
have an imagination like mine, which an 
especially nasty schoolmaster once des­
cribed as ‘fertile’. Luckily, me Mum and Dad 
thought that was complimentary. They’d not 
met the schoolmaster. Anyway, a firm called 
Volumatic have come up with a shredder to 
beat all, believe me. They don’t call it a 
shredder, and neither should I, come to 
think of it. No, the right word is (and it’s what 
Volumatic call it too) a disintegrator. I kid you 
not when I say it’ ll take (hold tig h t-yo u  may 
have some difficulty with what follows) 
microfilm, documents, printout tapes, cas­
settes and printed circuit boards, and 
reduce them all to a fine powder! The italics 
are mine, I hasten to add. So, if you have 
£17,860 and a difficult mother-in-law, the 
solution is now within your grasp.

End piece
I have what is so far the year’s most ambigu­
ous headline. It comes from a recent issue 
of ‘Computing’ and reads: “ Siemens Laser 
Tests Up-End IBM, ICL Says” . Wow! The 
mind boggles.



COMPUTER PROOF LTD
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— The official suppliers of computer stationery 
and supplies for the PET . . .  From one source:

Computer Stationery Printer ribbons
Self-Adhesive Labels •  Printout binders

Floppy disks and blank cassettes and a complete range of storage equipment.
All at unbeatable trade terms

S& For full details contact Peter Knight at

5 COMPUTER PROOF LTD.
Shenstone House, Dudley Road, Halesowen, West Midlands B63 3NT
Tel: 021-501 2284

u’re invited to come and see the

USINESS SYSTEMS
at your official

COMMODORE a  and Petsoft 
dealers in . . .  H k/itth  ti/£ s f Im dow .

Combine the NEW large keyboard PET with the 
ACT PETSOFT Professional Disk Systems and 

^  Software, and the result is a powerful business 
^  tool. If your application includes Sales Ledger, 

Invoicing, Purchase Ledger, Payroll or Stock 
Control, then come and see us without delay.

MICRO COMPUTER CENTRE
V ira g e  H o ld in g  C o . L td .

314 Upper Richmond Road West 
East Sheen 
London SW14

Tel. 01 8766609
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COMMODORE WORD PROCESSOR 
-WORDPRO II

Word processing is an emotive subject. If 
certain parties are to be believed, Word 
Processors give rise to excessive unem­
ployment, job instability, mental stress and 
even eye-strain! Yet for all the heated 
discussions and negotiations, few people 
seem to know the true capabilities of word 
processors -  and the limitations.

Since the PET re-appeared in its Mark II 
configuration, with a ’typists’ keyboard and 
green screen, many users have been 
waiting for an effective PET-implementation 
of the word processing concept. Several 
low-cost packages have been on the market 
for some time and sold in vast quantities -  
notably the CMC Word Processor from 
Petsoft at £25. While these programs 
remain good value for money, they are 
effectively nothing more than ‘an extra 
function for your PET’ and cannot really 
compete with the powerful word processors 
discussed in the media. With the arrival of 
the Commodore WordPro II, we have a 
really definitive system and one which could 
provide a single justification for purchasing 
a PET system. In reviewing this system, we 
have gone into considerable detail with the 
operation and functions -  as much to 
explain the usefulness of word processing 
as to detail this program.

WordPro II is a disk based system which 
enables you to prepare, compile or edit any 
form of document or letter, on the PET 
before committing the final copy to paper. 
The advantages of this over a conventional 
typewriter are numerous, not the least of 
which is the speed and ease with which 
mistakes can be corrected. Creating a 
document consists of two stages -  the 
formation of text using the advanced editing 
facilities, followed by the production of a 
‘hard’ copy on the printer -  controlled by a 
formatting routine.

At the editor stage, text can either be 
entered from the keyboard into PET’s RAM 
and hence the screen, or can be called from 
disk files -  as a complete document or by 
combining numbered paragraphs to form a 
standard letter. PET’s screen acts as a 
window on the working text area (which can 
hold up to 173 lines in RAM) with a ‘status 
line' at the top of the screen to indicate the 
row and column of the cursor position plus 
other control parameters. Live editing is 
carried out on this window of text. PET is 
well known for its comprehensive editing 
facilities, but WordPro II takes them even 
further with repeat keys, fast cursor 
movements and scrolling (up as well as 
down). In addition many functions can be 
executed at a variety of levels; for example 
characters or lines can be instantly inserted, 
characters, lines, blocks or pages can be 
erased at a single command. These 
functions provide conventional screen 
editing -  only more so.

Where WordPro II comes into its own is 
with the dedicated text handling functions, 
which have, on the whole, been designed 
specifically with the business user in mind.

We have already mentioned that standard 
paragraphs may be instantly referenced by 
number and inserted into your document in 
any desired position. Paragraphs that you 
have just written can be saved on disk, or 
moved to any other position with a single 
command, thus facilitating the creating of 
standard letters. The latter are evidently 
deemed to be the most common application 
for WordPro and are catered for with two 
powerful variable entry functions.

The first is a variable data block handler, 
enabling the production of several standard 
letters with different entries in set places. 
Such a letter might look like this: (B) is a 
variable data block.

Dear (B)
Thank you for your order of (B). We estimate 
that this will be shipped on (B) and will 
invoice you from that date.
Yours sincerely, THE MANAGEMENT

Entered into another text area are the 
variables to be inserted, for example:

Mr Smith, 100 Widgets, 10/3/80 
Mr Jones, 15 items, 7/1 /80

which would result in two letters being 
printed — each reading like an original. 
Secondly, there is a FIND function which 
will indicate the location of all occurrences 
of a requested word or phrase. This is 
particularly useful for changing a standard 
phrase in a stored letter, for example -  the 
name of a product or price. One criticism 
here is that the FIND function will not 
automatically change the entries to a new 
phrase -  you have to enter each one indi­
vidually. Several other minor functions exist 
for the convenience of the typist -  title 
centering, automatic tabulation, changing 
blocks of upper case to lower case, shift lock 
etc.

Having created the final text a formatting 
routine takes over to print copies (as many 
as desired) on the printer. Two versions are 
supplied to handle the Commodore printer 
or a high quality daisy wheel mechanism 
such as a Qume or Diablo. While the former 
would be adequate for internal memos or 
invoices, the latter is really dictated for use 
on business letters. Although this would 
add another £1,500 to the cost of your 
system, the end result is a word processor 
comparing very favourably with a dedicated 
system costing several thousand pounds 
more.

To return to the formatter, any line-length 
can be specified (note that text is stored in 
RAM in a line-free form) along with the left 
and right margin widths, and the line 
spacing. Perhaps the most visually 
appealing feature of WordPro is the optional 
right justification on output. For this, all text 
lines are straightened up, on the right and 
left margins (as in our columns) by means of 
'sharing out’ extra spaces amongst the 
words of a line. Purists might argue that this 
routine is unintelligent -  it always gives 
equal spacing to each word, but the effect is 
very presentable. Provision is made for 
indicating possible break-points in very long

words during editing to prevent incorrect 
splitting of a word. This is a useful feature, 
often forgotten on word processors, though 
we doubt if most users will bother to keep 
indicating the break-points.

In conclusion then, WordPro is a very 
powerful package which has been written 
with the user very much in mind. If you want 
to venture into the field of word processing, 
this system does justify the name and can 
quickly be put to efficient use. We found 
PETs 40 column screen slightly annoying, 
but it does not in any way limit the 
capabilities. Our verdict: at £75 WordPro 
represents extremely good value for 
money. If you want it for business letters, 
however, you will need a high quality 
printer. Ironically, with this kind of software, 
PET is being brought right into arguments 
regarding the installation of computers -  
previously applicable only to larger 
machines.

NOTE: A new package called ‘Wordcraft’, 
claimed to be the most powerful PET word 
processor yet, has recently gone on sale. 
Running on both Commodore and Petsoft/ 
Compu/Think disk systems, it is available 
through Dataview of Colchester and Petsoft. 
We shall be evaluating it in a forthcoming 
issue.

PEEKS and POKES 
by Inside Trader
Gossip Rumours and other distortions

Commodore shareholders with nerves of 
steel made a packet last year. The share 
price zigzagged between the high teens
and low forties. 1980 looks exciting to o .......
US software superman Robert Elliot Purser 
reports that there are now more PETs being 
sold in London than on the entire West
C o a s t..........New world recantation record
set by the Datalink correspondent who 
dared to question North London Hobby 
Club Guru Barry Miles' PET expertise. He 
should have known better than to tangle
with the Holloway H e llio n ............ Watch
Curry’s shares this spring. Ex-CBM PET 
supremo Robert Webb plans to put micros
in every High S tre e t......... True telephone
conversation: PRINTOUT: “ May we speak 
to Kit Spencer?” Commodore Switch­
board: “ W ho?” .........IPUG President Pete
Dowson speaks so fast that few members 
can understand him. In moments of excite­
ment he slips into b in a ry ...........Get Well
Soon greetings to PET User Notes Editor,
Andrew Goltz. Yes -  he slipped a d isk ........
We were sorry to miss ACTs recent brains 
trust for top computer journalists. Most of
the editors still aren’t on speaking term s.......
Why no PET modem yet? Look no further 
than GPO HQ. However Sir Sheath has 
them on his l is t ......... Now that the news­
paper industry is dying on its feet without 
even having tried micros, where are editors 
to cut their journalistic teeth? Not 
inappropriately, the micro processor 
industry is providing atraining ground: Terry 
Laudereau, Rick Simpson, Greg Yob and 
even PRINTOUT’S Pater Familias all started 
at Com m odore........



“If you want what’s best 
for your PET, choose 
Commodore 
software’.’ Kit Spencer 

General Manager 
of Commodore Systems 

360 Euston Road 
London NW13BL

WWr
T he C om m odore P E T  is B ritain ’s best selling m icro ­

com puter, with over 1 0 ,0 0 0  
already installed in a wide 
range o f  fields, including E d u ­
cation , B usin ess, Science 
and Industry.

This has led to a trem en ­
dous dem and for high quality 
softw are.

And C om m odore has m et 
tliis dem and by producin g a 
first c lass range o f  p rogram s, 
now available from  the n ation­
wide netw ork o f  C om m odore 
D ealers.

C om m odore’s support 
also  includes training co u rses, 
a U sers’ N ew sletter and 
O fficial Approval fo r co m p at­
ible products o f  other 
m an ufactu rers who reach  
agreed  standards.

B U SIN E SS SO FTW ARE  
PRO G RAM S O N DISK

Commodore's Floppy Disk 
Unit an d  high-speed Printer, 
combine with the P E T  to fo rm  
a complete system (id ea lfo r  
running  a b u s in ess lft  
under £2,500.

Commodore also 
produce a growing range o f  
business software on d isk  available from  
O fficial Business Software Dealers.

Business Information System —
COMB IS £150 + VAT

Com bis fa r  Hitates the storage an d  instant 
retrieval o f  a ll kinds o f  com pany records, from  
personnel f ile s  to m a iling  lists a n d  printed  
address labels.

Stock Control-COMSTOCK £150  + VAT
Comstock provides a n  accurate, 

up-to-the-second a n d  comprehensive stock positi 
fo r  as m a n y  as 1,300 products.

Word Processor -COMW ORD £7 5  + VAT
Comword turns the system into an excellent 

word proc

Payroll -COMPAY £150  + VAT
(.orn/>a\ i.\ a nr it. < tmiprcheiisii r

payroll package.

you may need can be obtained from 
Commodore Dealers.

On the other hand, for rapid train­
ing on a basic or advanced level, 
you will certainly be interested in 
Commodores intensive 2 and 3 day 
residential courses. We also run one 
dav general appreciation seminars.

PET USERS NEWSLETTER
This is Commodore’s official 

method of sharing new information and 
ideas between the many thousands 
of PET users. The newsletter is 
published regularly and for an annual 
subscription of £10 you can start 
receiving copies now.

Look out for this sign.
It tells you that compatible 
products of other manu- 
facturers have met w ith our 

standards of approval.

&

COMMODORE PETP4CS
Over 50 Petpacs 
of programs are 
available (mainly 
on cassette) from 
Commodore Dealers.

These cover such 
popular titles as 

Strathclyde Tutorial, Statistics pack 1, 
Assembler Development System, 
Stock Market Trends and the Treasure 
Trove Collection of game packs 
including the award winning Star 
Trek, which is packaged with Petopoly. 
Prices are from £5 to £50.

TR AINING COURSES AND 
SEMINARS

PET systems are sim ple to use 
and any normal advice or assistance

To: Commodore Information Centre, 360 Euston Road, London NW 13BL 01-388 57021 

I am a PET owner □  Please put me in touch with my nearest dealer □
, Please send medetailsof: Commodore PET Software □

Training Courses & Seminars □  I would like to receive the Users’
Newsletter and enclose £10 annual subscription □  

Nam e_________________________________ I? () .

Address.

_ Tel. No.(i commodore
We made small computers big business.
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----------- —  MPAK—------------
MODULAR PROGRAMMING
Modular programming is one of a number of 
alternative approaches to writing software. 
Although the method is well established 
amongst Computer Scientists and software 
specialists, the PET has not lent itself readily 
to its implementation. MPAK is a ‘Modules 
Package' that facilitates the writing of top- 
down modularized programs. Modules may 
be written, named and run individually, and 
finally linked into a working program. A 
renumbering routine is provided within 
MPAK for greater flexibility.

Directions
First load MPAK before beginning to enter 
your program into the keyboard.

Write your program on paper first, divid­
ing programming tasks into logical modules 
as suggested by ‘Structured Software for 
Personal Computing’ (Salisbury, CREA­
TIVE COMPUTING, MAR/APR 78, p. 58) 
and others. Try to follow these constraints:

1. Write your modules so there are no 
more than 20 lines to a module.

2. The first line number of the module 
should be of the form:
M
cS
DD00 where 10=£ M=s99 and M is even 

We will refer to M as the module number. 
Thus, for a module number of M=32, we 
know the module begins at line 3200. We 
will also call the first line of a module the 
lower bound  of that module.

The upper bound of the module is the 
lower b ound+ 199. Thus, for M=32, the 
module line numbers must fall in the range 
of 3200 to 3399.

0 G O T O 6 OOOO
7 P R I N T " ! )  I R E C  P G l "  : L I S T 7 0 0 - 7  99
8 P R I N T " D I R E C  P G 2 " : L I S T 8 0 0 - 8 9 9  
7 0 7  RF.I1: 7 D I R E C  P G l
7 0  8 REM:  8 D I R E C  PG 2
7 0  9 REM:  --------------------------
7 4 9  REM:  --------------------------
1 0 0 0  P R I N T " H E R B "
1 0 1  (} RETURN 
6 0 0 0 0  
6 0 0 4 0 

6 0 0 5 0 
* 6 0 2 0 0  

6 0 2  1 0 
6 0 2 5 0  
6 0 2 6 0 
6 0 3 0 0  
6 0 3 1 0 
6 0 3 2 0 
6 0 3 5 0 
6 0  3 6 0  
6 3 0 0 0  
6 3 01  0 
6 3 0 3 0  
6 3 0 6 0  
6 3 0 9 0  
6 3 2 0 0  
6 3 4 0 0  
6 3 4 2 0  
6 3 4 3 0  
6 3 4 4 0 
6 3 4 5 0  
6 3 4 6 0  
6 3 4 7 0 
6 3 4 8 0  
6 3 4 90 
6 3 5 3 0  
6 3 5 4 0

3. Attempt also to have only one entrance 
to a module (at the top) and one exit (at the 
bottom). This is not only a convention of 
good structured programming, but will be 
very helpful should you have to renumber a 
module. MPAK’s renumbering option 
affects only the line numbers of a given 
module and not the line numbers of other 
modules that may be referring to the re­
numbered module. If all external references 
to the renumbered module are to the 
entrance point at the top of the module, then 
everything will take care of itself.

After you have your program modules 
defined and written, enterthem into the PET 
by first using the “ ADD”  command. The 
following is a sample interraction of how to 
do this (underlining during interractions 
indicates operator response):

RUN
CMD? A (for “ ADD”  module)
MOD ? 30
NAME? TESTER4 (up to 9 characters 
are standardly allowed for a module 
name, but this standard may be altered)
At this point the screen clears and some 

information appears with a request to “ HIT 
RETURNS” at the top of the screen. Do so 
until all lines on the screen have been 
entered. You have now allowed the listing of 
a module named “ TESTER4” in the range 
of line numbers 3000-3199. You have also 
added this module name and number to the 
first page of the directory.

To see the first page of the directory, 
type: RUN7. Notice that the name of your 
new module, TESTER4, and its number (30) 
have been added to the proper position of 
the directory.

LISTING OF MPAK
First printed in the PET 
User Group Newsletter, 
Berkeley, California

Now enter the actual statements for the 
module “ TESTER4” . For example:

3000 DIM X(20)
3005 FOR 1=1 TO 20 
3015 READ X(l): GOTO 3019
3019 IFX(I) = —1 THEN 3120
3020 PRINT X(l);
3030 NEXT I 
3040 PRINT
3050 REM— GOTO 3120 IN A 

REMARK SHOULD BE 
IGNORED 

3070 GOSUB 4200 
3080 IF X =3120 PRINT “ DON’T 

RENUMBER THIS, EITHER”
3120 REM: JUMPTO HERE 
3133 PRINT “ END OF DATA”
3140 STOP
3157 DATA 3,5,7,8,-1

This example doesn’t do much, but it will 
be instructive if we wish to exercise the 
renumber command later.

To display this module, with its name at 
the top, simply type RUN30.

If you wish to have the line numbers for a 
module printed on the screen before you 
enter the actual statements, you may do so 
with the following interraction:

RUN
CMD? S (For “ SET” module line

numbers)
MOD ? 30
The screen will clear and fill with line 

numbers 3000 to 3190 in steps of 10. Only 
the line numbers that you enter statements 
for and hit returns for will be entered into the 
PET.

Again, after you have entered a module 
into the PET you may list it by typing

PETS Computer Supplies 
PETAL 80 Gower Road 
PETACT Sketty 
PETSOFT Swansea 
PERIPHERALS 290047

up-tb £ s ,000 -v
Petsoft are looking for someone with at least 
six months experience of programming micro- i 

, computers, not necessarily the PET. BASIC I 
| and some assembly language experience would 1 
be necessary and salary would be negotiable. 1 
Contact Peter Oldershaw at ACT Petsoft Ltd., 
66-68 Hagley Road, Edgbaston, ’ A

l Birmingham B16 8PF A

) i& :0 2 l-k SS SS gS  \

-flcrPetsnftJ
PET PERIPHERALS

Lowest prices, e.g.:
400K Computhink £730 
BASE 2 PRIN TER £450 

Fully PET compatible with tractor feed, 
IEE E interface, etc. Also all the latest 

PETS, e.g. 16K at £560.
INTELLIGENT ARTEFACTS LTD.

Cambridge Road, Orwell, Royston, Herts. 
T el.: Arrington 689

C L R : I N P I J T " C M D " ; C $ : C  = A S C ( C $ ) : C  = - ( C  = 6 5 ) - 2 * ( C  = 6 8 ) - 3 * ( C  = 8 2 ) - 4 * ( C  = 8 3 )
I N P U T "  H O D # "  ;M : f )=M* 1 0 0  : R=Q + 1 9 9 :  S= 1 0 : T - Q  : D I  !-lL ( 2  5 ) : U=7  0 0 + * l -  1 0 0 *  ( M> 5  9)
O N C G O S U B 6 0 3 0 0 , 6 0 2 0 0 , 6 0 2 5  0 , 6 0 3 5 0 : G O T O 6 0 0 0 0
G O S U B 6 3 0 0 0 :  P R I N T " "  : P R I N T M : P R I N T U :  I F  L ( 1 ) > R T i i E N 6 0 3 6 0
F O R I  =“ 1 T 0 A : PR I N T L  ( I ) : N’ EXT I : G O T 0 6  0 3 6 0
G O S U B 6 3 0 0 0 : I F  F N L ( A ) >  = X T H E N P R I N T " O  V E R " : RETURN
N - L 0 :  F 0 R B =  1TOA : G O S U B 6 3 2 0 0  : G O S U B 6 3 4 0 0  : Ki i XTB : R E « t t R »
I N P U T " N A M K " ; N $ : P R I N T " "
l ' R I N T K l ; T A B ( 5  ) ; " P R I N T "  ; CHR$  ( 3 4 )  ; " " ; C H R $ ( 3 4 ) ; " : L I  S T "  ; Q ; " "  ; - R
P R I N T "  " ; T A B ( 1  1 ) ; " S "  ; : P R I N T U ;  " R E M:  "  ; H ;  N $ :  6 O T O 6 0 3 6 Q
P R I N T " " : F O R I “ Q T O R S T H P S : P R I N T I : N E X T I  
P R I N T "  11 I T  R E T U R N S "  ; :  END
H E F F N R ( X )  = P E E K  ( X ) + 2  5 6 * P  EF.K ( X + 1 ) : D E F F N L  (X ) = S *  ( X - l  ) + T  : N= 1(323 
D E F F N H ( X ) = I  N T ( FN L ( X ) / 2  5 6 )
L = N : N = F N R ( L )  : X = F N R ( L + 2 )  : L 0 = L : I F X < Q T H E N 6 3 0 3 0
A = A + 1 : L ( A ) = X : L = N : N = F N R ( L ) : X = F S R ( L + 2 ) : I F X < « R T H E N 6 3 0 6 0
N = L 0 : RETURN
L - N  : N = F N R ( L ) : POKE ( L + 3 )  , F NH(  B)  : POKE ( L +  2 ) , FNL ( B)  -  2 5 6 * F NM ( B)  : RETURN1
F O R C - L + 4 T O N - 1 : P - P E E K ( C ) : I F ? = 1 3 7 0 R P - 1 4 1 0 R P - 1 6 7 T H E N F - 1 : G O T O 6 3 5 4 0
I F F = O O R P = 3 2 0 R P = 9 6 G O T 0 6 3 5 4 0
I F P < 4  8 0 R P > 5 7 T H E N 6 3 4 5 0
D = 1 0 * D + P - 4  8 : G = G + 1 : G 0 T 0 6  3 5 4  0
I F G = 0 T H E N 6 3 5 3 0
F O R E - 1 T O A : I F D  = L ( E ) T 1 1 E N 6 3 4 8 0
N E X T E : G O T O 6 3 5 3 0
E $ = S T R $ ( F N L ( E ) ) + "  " : H = L E N ( E $ ) - 4 : C = C - G : I F H > G T H E N C = C - 1 : G- f l
F O R I - 1 T O G : P O K E C , A S C ( n I D $ ( E $ , 1 + 1 , 1 ) ) : C = C + 1 : N E X T I  
D = 0 : G * 0 : F = 0  
N EXT C : RETURN



( Cont/nmbe>')
RUNM where M is the module number. 
Remember that you must add each 

module by going through the MPAK “ ADD” 
routine first, however.

Let’s talk a moment more about the 
Directory. Performing the MPAK “ ADD” 
routine adds our module name and number 
to one of two pages of a directory. If M=s59, 
the module will be added to the first page of 
the directory. M >59 causes the module to 
be listed on the second page of the 
directory.

Type:
RUN7 to see page 1 of the Directory 
RUN8 to see page 2 of the Directory 
The Directory boundaries can be easily 

changed by altering (M>59) inline 60040 to 
another desired value.

Continue adding modules in the fashion 
described. Your directory will grow with 
each “ ADD”  entry.

Should you wish to delete a module at any 
time, type:

RUN
CMD? D (for “ DELETE” module)
MOD ? M (where M=the module

number)

The screen will blank and line numbers 
will appear. Hit the return key until all line 
numbers have entered. This procedure will 
also delete the module from the directory 
and remove that module’s listing capability 
via the RUNM feature.

Should you wish to renumber a module, 
type:

RUN
CMD? R (for “ RENUMBER” module) 
MOD ? M (where M=the module

number)
A delay will occur at this point while MPAK 

renumbers the lines of the desired module. 
(This delay may be up to a minute because 
the renumbering is being done in BASIC to 
allow easier operator use and potential 
modification.) When the designated module 
has been renumbered, the “ CMD” prompt 
will return. To verify that the module has 
been renumbered, type “ return” and 
RUNM.

For instance, to renumber and display our 
TESTER4 module, the following interraction 
should take place:

RUN
CMD? R 
MOD ? 30 
(delay)
CMD?

READY.
RUN30
Notice that all module line numbers are 

renumbered from the lower bound of the 
module in steps of 10. If different step size is 
desired, change the value of S in line 60040 
to the new step size.

When all modules have been entered, 
you may execute your program by typing 
RUN XXXX where XXXX is the starting line 
number of your program, or you may 
change line 0 to read GOTO XXXX rather 
than GOTO 60000. Since this last action will 
make it harder to run MPAK, however, it is 
advisable to use the first method until you 
are assured that your program will require 
no further modifications.

BASIC ROM 
ADDRESSES 

By Robert Wind
Compiled by Robert Wind, the tables below 
list the addresses where the BASIC 
routines reside. They form a useful basis for 
users wishing to evaluate functions in 
machine code.

“ The addresses are stored as pairs of 
bytes (low-order byte first, then high-order 
byte) in two tables at ROM locations 49152 
through 49267.

The first table lists the routine address 
minus one, and the second table lists the 
routine address exactly. I believe the list is 
accurate, but I haven’t thoroughly checked 
out all the routines. Note: In my PET these 
addresses appear to be 00 when PEEKed. 
However, by transferring these locations to

A few additional notes about MPAK
1 .1 tried to keep memory usage by MPAK 

to a minimum since this should be just the 
underpinning to longer programs.

2.The number of allowable characters in a 
module name may be altered by changing 
the number of spaces in the PRINT state­
ment in line 60210. Longer allowable 
module names will take up more memory 
even if the full name sizes are not used.

3. In a truly memory-tight environment, a 
little space may be saved in the directory by 
altering line 60320 so that the “ REM:” ;M is 
removed.
This will take out the “ REM: M” occur­
rences in the directory. The module 
numbers are still embedded in the directory 
line numbers. Note: this leads to non­
executable code, but the PET will still list it.

4. MPAK uses a pretty general renumber­
ing routine with parameters Q,R,S,T where

Q =old  line number beginning
R =old line number finish
S=step size
T=new  line number beginning 

This routine may be adapted to other 
purposes with different driver programs. 
Please note that the routine may get into 
trouble trying to replace old line numbers of 
N digits by line numbers with N+1 digits or 
more. In our MPAK applications this was not 
a problem since all line numbers within a 
module had the same number of digits. 
Also, the dimension size of L ( ) will have to 
be increased for larger renumbering 
bounds.

5. MPAK routines reside in the upper part 
of memory and should not be used to 
modify themselves. (The renumbering 
routine in fact will check and prevent 
attempted renumbering of itself.) Also, line 
numbers 0 to 640 are reserved for possible 
module listing commands.

6. A third page of the directory could fit in 
as module 9, but no particular preparations 
have been made for this. It is not hard to 
implement, but rarely necessary.

RAM with a machine language program, the 
location in RAM can be PEEKed to observe 
these tables.”

Table 1

Routine Address Basic

Hex Decimal Command

C551 50513 NEW
C5A8 5060.0 LIST
C649 50761 FOR
C70D 50957 RESTORE
C71C 50972 STOP
C71E 50974 END
C745 51013 CONT
C770 51056 CLR
C775 51061 RUN
C780 51072 GOSUB
C79D 51101 GOTO
C7CA 51146 RETURN
C7F0 51184 DATA
C02O 51232 IF
C833 51251 REM
C843 51267 ON
C89D 51357 LET
C97F 51583 PRINT #
C985 51589 CMD
C99F 51615 PRINT
CA9F 51871 GET
CAC6 51910 INPUT #
CAE0 51936 INPUT
CB24 52004 READ
CC36 52278 NEXT
CF71 53105 DIM
D295 53909 DEF
D6F9 55033 POKE
D702 55042 WAIT
FFC0 65472 OPEN
FFC3 65475 CLOSE
FFD5 65493 LOAD
FFD8 65496 SAVE
FFDB 65499 VERIFY
FFDE 65502 SYS

Table 2

Routine Address Basic

Hex Decimal Command

0000 0 USR
D264 53860 FRE
D285 53893 POS
D349 54089 STR$
D5C4 54724 CHR$
D5D8 54744 LEFTS
D604 54788 RIGHTS
D60F 54799 MID$
D654 54868 LEN
D663 54883 ASC
D685 54917 VAL
D6E6 55014 PEEK
D8BF 55487 LOG
DB0B 56077 SGN
DB2A 56106 ABS
DB9E 56222 I NT
DE24 56868 SQR
DEA0 56992 EXP
DF45 57.157 RND
DF9E 57246 COS
DFA5 57253 SIN
DFEE 57326 TAN
E048 57416 ATN

Robert H. Wind

First published in THE PAPER
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TOP SELLING PET PROGRAMS
for 1979

MICROCHESS £14 The most popular chess-playing program 
in the world. Over 50,000 copies sold.

STOCK CONTROL Cassette version handles 150 items per 
tape file £12. Commodore Disk version handles 400 items per 
tape diskette £25. Compu/Think Disk version handles up to 
2000 items per diskette £50.

76 COMMON BASIC PROGRAMS £15 Specially converted for 
the PET from Osborne & Associates best selling book. 
Financial, mathematical and scientific.

PET BASIC TUTOR IAL £15 Let PET teach you how to program 
in BASIC.

5  j *  CMC WORD PROCESSOR £25 "Offers first class value for 
money and exceptional facilities” -  Datalink 15.10.79.

PAYROLL £25 on cassette. Disk version £50 handles up to 200 
employees per diskette. Update service available.

WARTREK £9 Advanced version of famous Startrek game in 
real time.

BUTTERFIELD'S ENCYCLOPAEDIA £12 Treasure trove of 
more than 30 useful programs compiled by PETs leading 
exponent, Jim Butterfield. Includes Copycat, Tapetest, 
Battleships, Data Finder, etc.

LINE RENUMBER £7 Machine Code routine renumbers 
GOTO, GOSUB, IF .. .  THEN, etc.

BACKGAMMON £8 The computer shakes the dice and moves 
the men as you play PET. Outstanding graphics.

These and over 150 more programs priced from just £3, are described in the new PETSOFT catalogue.
Send for your free copy today.

Try these Petsoft programs at over 200 
PET dealers. Also available by mail order 
direct from PETSOFT. Credit card orders 

are accepted by telephone.

All prices quoted exclude VAT. Prices 
correct at time of going to Press.

PET is the trademark of Commodore

□ f e t s n f i
Radclyffe House, 66-68 Hagley Fioad, Edgbaston, Birmingham 
B16 8PF. Telephone: 021 -455 8585 Telex: 339396

Please send me a copy of your 
latest catalogue

My name is . 

I live a t .......

Postcode

I have a new/old ROM PET I have NO PET .J
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PET
Pet 8k £550
Pet 16k £675
Pet 32k £795
2nd Cassette £55

Disk Units 
Computhink 400k Random and Sequential 
complete to fit 8k Pet (via 
expandamem) £840
To fit 16/32n Pet (direct fitting) £895
800k Unit £1144

Memory Expansion 
24k Expandamem for Pet £320

Interfaces
Uni-direc l-EEE to RS232 £89
Bi-direc l-EEE to RS232 £140
Bi-direc 2 ported l-EEE to RS232 £175

A/D Convertors
AIM 161 16 channel A/D convertor for 
Apple, Aim, Nascom etc £130
Petset 1, AIM 161 including all interfacing 
requirements for Pet, complete £166

Stack Peripherals

Stack Joystick a balanced, calibrated unit 
supplied with software and examples of use, 
complete £25
New 625 Video Adaptor a vastly improved 
625 video convertor for Pet, works 
extremely well £25
Stack Page Printer Interface copies 
screen contents onto 20m.a. loop complete 
with software £25

APPLE

Apple-plus (b&w) 16k £770
ITT 2020 (colour) 16k £830
16k RAM upgrade £85
Printer Card £110
Communication Card £132
High Speed Serial Card £110
Disk Drive with DOS £398
Extra Disk Drive £355
Diskettes (10's) £30
KIM 1 £99.95
MANUALS New Pet user manual £5
6500 Programming manual £5
6500 Hardware manual £5

PRINTERS

Teletype 43 pinfeed RS232 £860
friction RS232 £875
pin and friction RS232 £889

Anadex DP8000 £575
Decwriter IV LA34 £880
Perkins Elmer Pussycat 
CRT Copier £839
Also Centronics Range, Texas
Instruments, Lear Siegler 
Ring us fora quote on individual models.

Consumables

Anadex DP8000 paper (2000 sheets) 9.5” 
x 11" drop £15
Teletype 43 pinfeed paper (2000 sheets)
12” x 11 "drop £15

8.5 inch friction roll Box'A' quality (12"x 
3.5" diam. rolls) £20
Box 'B' quality (12 x 3.5”  diam rolls) £15 
B ox ‘A ’ quality (6 x 5" diam rolls) £20 
Box ‘B’ quality (6 x 5 ” diam rolls) £15 

Cassettes 
C15 cassettes high quality tape, 5 screw 
cassette cases, per 10 £4.40

Disks & Diskettes
We supply 8" and 5.25" diskettes for all disk 
drives. Please state your machine and we 
can give you a quotation, 
e.g. Pet 2040 £30 per 10
Computhink £30 per 10
Apple £30 per 10
Horizon £30 per 10
Sorceror £30 p e r  10
Many others in stock, both hard and soft 
sectored.

Connectors 
Pet User Port/I-EEE Port £1.10 each
Pet 2nd cassette Port 85p each
Hoods for User/I-EEE connectors £2.25 
D.25 RS232 Connectors (State male or 
female) £3.00
D.25 Hoods £2.25

Demag netiser
Curved head £4.00

If any requirements are not listed please 
ring us as we may have them in stock. J

to  new  premises due to expansion 
to  accom odate larger stock and 

workshop facilities for the  
M icrocom puter user.

Our new number is

ring us at any tim e for your 
requirements

Stack Computer Services Ltd 
290-298 Derby Rd, Bootle 

Liverpool 20


