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Computing Today is constantly on
the look-out for well written ar-
ticles and programs. lf you think
that your efforts meet our stan-
dards, please feel free to submit
your work to us for consideration.

Potential contributors are asked
to take note of the points raised in
our Program Submissions page,
which can be found on page 16 of
this issue.
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INNOVATIVE SOFTWARE

D SANYO 550/5 SOFTWARE
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37.46
46.18
14.00
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26.00
62.00
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Cashman — Very colourful arcade game for Sanyo.
DC-10 — Flight Simulator. Over 30 radio aids.
Demon Seed — Another excellent arcade game.
DS-DOS — Double sided DOS (1.25)
DS-DOS80 — Quad DOS 80 track 9 sector (1.25).
DS-DOS PLUS — Quad DOS 80 track 10 sector (1.25 or 2.11 state)
Emperor — A full size wargame from Roman times.
Freeze Frame — Text & graphics screen dump, colour too.
French Tutor — Just that.
Grafiti — Computer assisted graphics. 256K.
Joystick — de Luxe quality — 2 button
— 3 button
Joystick Extender Cable
King Arthur — 20 minute wargame.
Major Motion — A fast road battle arcade game. 192K.
Master Graph — Even plots 3-D curves.
Maz — A fantastic four part maze game.
M-DISK — Extradisk in RAM. 256K .
MI-KEY — Re-define the whole keyboard or part of it.
MI-TERM — Communications terminal program.
Mighty Mail — The best mailing list handler available.
Mysterious Adventures — A series of 10 classic Adventures.
From damsels and dragons to space travel!
Any 1 £ 18.00
Any 3 £ 45.00
All 10 £120.00
Personal Money Manager — Personal finances handler. 40.00
Picasso — The ultimate Paint program. 77.00
Quick & Simple — Very simple database. 39.00
Soft Spool — A software print spooler. 192K. 26.00
Solitaire — Patience, Poker Squares, Blackjack, etc. Terrific graphics. 192K. 29.00
Super Calc Il Zaps — Convert the spreadsheet to the Sanyo. 24.50
Super DS-DOS — DS-DOS plus Utility Disk No. 1. 62.00
Super Zap — Full disk access and edit. 37.00
Thunder Chief — A shooting, bombing arcade game. 192K. 26.00
Utility Disk No. 1 — Collection of utilities. 37.00

All programs supplied on a single sided formatted disk for 128K, unless mentioned, and compatible with colour monitor.
DOS's require ownership of either MS-DOS 1.250r 2.11

All prices are VAT exclusive. P&P 75p per program.

TEL: [0424) 220391/223636 MOLI M ERXM LTD TELEX 86736 SOTEX G

A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.
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he King is dead — long

live the King! Well, two

Kings, to be accurate. |
do the sting stuff, and
Jamie Clary does the hard
work!

You will have seen my name
before, at the head of various
articles, perhaps, but names
don't mean a lot. At the PCW
Show, I was amused at the
reaction of some people who
connected name and person
for the first time. They had not
visualised atall, white-bearded
gent of sixty-five. Some were
kind (?) enough to say that from
my articles they had em’i@f‘qed
someone d lot younger .

Once somebody asked me
why [ had demdeo to go into
computing when I started work,
and was « little shaken to leam
that computers didn't come
along for ten vears after [ left
school. Those ten years I spent
doing radio work, then [ free-
lanced for seven
which five years w
servo-engineering. | had
of computers, but kne
little about them. | was y
forty when my boss asked me to
find out why the new Deuce
computers we were havin
instalied were still not working.
To my surprise, | was able to
produce answers, and that con-
vinced me that computers were
the way to go.

e :;\J\ ‘\h\‘},.\r-,».
The subsequent twe
years have seen me
gradually from  computer
hardware to computer soft-
ware, though one foot has
remained firmly on the hard-
ware side. That has been valu-
able, because there is always a
need for links between hard-
ware and software. Too many
people sit on one side of the
fence ! blame those on the
other side. Sitting on the fence
may be uncomfortable, but it
gives you a better view

All nich will inevitably
influe way [ do my new

q‘u‘te ¢ nice machine, but
closer inspection a number of
very slick ingenuities have

: ThE soll ution to the
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Y ery  first  article  for
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HAND-HELD
HUNTER -~ YET
MORE
APPLICATIONS

Two more extraordinary
uses have been found for
the Husky Hunter hand-
held microcomputer, a
mochine designed to cope
with the harshest of

environments,

The British built Hunter is

st land surveyors to con-
struct three-dimensional
ground models of sites
throughout the UK. Equipped
with a lond-survey software
package developed by
Eclipse Associates of New-
port Pagnell, the Hunter car-
ries out all of the normal tasks
performed by conventional
data-loggers whilst offering a
ber of important addi-
tional facilities for computa-
tion, collation and sorting of
data. And, the Hunter's RS232
interface permits surveyors to
transmit data from the field,
back to a computer at head-

quarters  for  subsequent
analysis.
Meanwhile, software

developed by the Greater Lon-
don Council for use with the
Hunter is bringing ‘untold
benefits’ (why won’t they tell
us? — Ed.) to elderly Lon-
doners. A group of 30 home-
help supervisors, occu-
pational therapists, and volun-
teers are using the Hunter to
calculate  elderly  persons
benefits to ensure that they are
receiving their maximum
entitlement. Sceptics who see
this as a ‘sledgehammer to
crack a nut' should bear in
mind that more than £700
million goes unclaimed each
year, and as Anne Hollows,
leader of the GLC's Welfare
Rights Campaign, commen-
ted: "The computer substan-
tially increases the access of
some of the poorest elderly peo-
ple in the community to vital
information and support in
claiming their basic rights.”
Incidentally, any reader who
disagrees with the fundamen-
tal precept that London is a
harsh environment, isinvited to
write to us for a fuller
explanation!

REPORT TO THE ALVEY DIRECTORATE
ON A SHORT SURVEY
OF
EXPERT SYSTEMS IN UK BUSINESS

Supplement to
Issue No. 4, April 1

984

EXPERT SYSTEMS
'NOT INHERENTLY
COMPLEX'

A reportrecently submitted
to directors of the ALVEY
Project — the Government
funded AI think-tank —
concludes that It is
necessary to correct the
impression ... that Expert
Systems are inherently
complex, risky and
demanding.”

The report, which contains
the findings and conclusions of
ashort survey of expert systems
in UK business, suggests that
simple expertsystemsare prac-
tical and are being implemen-
ted now, despite the fact that
such systems areregarded with
some awe by those who use
them. Perhaps the most
interesting finding of the sur-
vey though, isthat ""The impor-
tance of these systems is

indicated by the extent
recy adopted by use
panies which may go
the national interest”’
tence of gobblede
reveals acertaindis
with those

BEEB GETS
A MOUSE

A comprehensive computer
art program, which can be
used for the preparation of
illustrations, architectural
and engineering drawings,
teachers’ worksheets and
general design work, is just
one of the features provided
as standard with the first

Mouse to be marketed
specially for the BBC
Micro.

Developed by Advanced
Memory Systems Limited

COMPUTING TODAY FEBRUARY 1923
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KAYPRO OF
THE ANTARCTIC

A team of explorers set out
thismonthforthe Antarctic,
their mission being to ret-
race the footsteps of Scott's
famous 1910 expedition to
the South Pole.

A two-man team will attempt
to reach the Pole on foot next

winter without the benefit of
modern aids, but one piece of
equipment that has proved
essential for the voyage is that
untiring workhorse, a micro-
computer.

They have chosen a Kaypro
4 personal computer, a port-
able model specially designed
to be carried around which can
work off both mains or bat-
teries. The tough steel housing
opensouttoreveal a9’ screen,

twin disk drives, 280 based
processor, and professional
style keyboard.

Joanna Gurr, the Expedition
Procurement Manager,
explained how she set about
deciding on her choice: "'Both
my father and my brother are
computer consultants, and
when I asked for their advice
they immediately suggested
Kaypro.

But why take a micro on an

expedition?

"The main thing [ will be
using it for is word processing
— correspondence with spon-
sors, press releases, user
reports etc. [ wanted a fast effi-
cient machine and the Kaypro
is brilliant for that.

"In addition to my require-
ments, [ am sure that some of
the others will find uses for it,
such as in the calculations for
the navigation.”’

(AMX) in conjunction with
Elliot Software Limited, the
new Mouse is cn advanced
opto-mechanical device which
makes available to the BBC
Micro user facilities, which
hitherto could only be utilised

on the more expensive com-
puters.

AMX believe that their new
product will be welcomed par-
ticularly by home users and by
schools, wherethe BBC Microis
one of the market leaders.

While the Mouse can be used
with ordinary programs to
replace the cursor keys, with
the specially written software
provided, it turnsthe BBC com-
puter into an altogether more
friendly device, helping begin-

ners, but also
dimensions for
plished user.

The AMX Mouse can be used
with any BBC Model
puter fitted with operaticn sys-
tem 1.2, and it can be simply
plugged into the user port,
drawings its power from
computer.

The AMX Mouse and soft-
ware package has a
mended retail price of
including VAT. The co
expects to add turt!
in the future, the firsto
desk top package, shc
available in early

For further
contact:

Advanced Memory

Systems Ltd.

Woodside Technelogy

Centre,

Green Lane,

Appleton,

Warrington WA4 SNG

Cheshire

b

Telephone: (0925) 62907
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EPROMs WITH
PAGE ADDRESSING

Just announced by Rapid
Recall are two new Intel
512K bit EPROMSs with pro-
vide high-density firmware
storage for a wide range of
applications. The devices
save circuit board space by
allowing more storage to be
accommodated in a stan-
dard 28-pin package.

Knownas27512and 27513,
these UV erasable PROMs are
produced by Intel with their
advanced HMOS II-E technol-
ogy which ensures outstand-
ing reliability.

The 27513 features innovat-
ing page addressing and is
organised as four pagesof 16K
8-bit words. This brings 64K
bytes of storage capacity to
existing 128K EPROM-based
designs, also to 8-bit micro-
processor/micro-controller
systems with up to 64K bytes of
total addressing capability.
The other EPROM, 27512, uses
the conventional addressing
method.

Other features of the 27513
include a 250ns access time;
low power  consumption
(125mA active, 40mA stand-
by); TTL, CMOS and direct
27128A compatibility; and
Automatic Page Clear — the
page select latch is auto-
matically cleared to page O
upon system power-up.

Two-line control and
industry-standard 28-pin pac-
kaging are also common
features (on all Intel high-
density EPROMs), allowing
easy microprocessor interfac-
ing when upgrading, adding
or choosing between non-
volatile memory alternatives.

NEW MS-DOS
COMPUTER

The newest addition to Tandy's
range of microcomputers is the
Tandy 1000 Personal Com-
puter. It provides capabilities
compatible with and equiv-
alent to the IBM PC Computer
plus graphics and sound
enhancements, and is avail-
able with the new Deskmate
integrated software package,
the MS-DOS cperating system
and Basic.

The design and 360K floppy
disk format of the Model 1000
allowittorun ‘off-the-shelf’' IBM
PC software including Lotus' 1-
2-3, Ashton-Tate’s DBase III
and Multimate International's
Multimate, and it is fully com-

patible with the widest selec-
tion of software available.

ACT AND VICTOR
GO SEPARATE
WAYS

This month Victor
Technologies Inc. will be
launching their U.K. sub-
sidiary —_ VICTOR
TECHNOLOGIES U.K.
LTD. A substantial amount
of funding has been allo-
cated to the U.K. subsidiary
enabling the formation of a
strong management team
with proven ability and
marketing expertise.

For the last three years
A.C.T. (Applied Computer
Technologies PLC) has dis-
tributed and supported Victor
productsinthe U.K. High levels
of Victor product sales, notably
the Sirius microcomputer, are
the result of a strong marketing
effortby A.C.T. but at the end of
December 1984, A.C.T. relin-
quished their exclusive dis-
tribution rights in the U.K.

MicroAPL FOR THE
SINCLAIR QL

MicroAPL, the UK com-
pany which specializes in
the application of the high
level programming lang-
uage APL to microcom-
puters, is launching a new
keyword version of the
language to run on the Sin-
clair QL.

Forthe very firsttime thissim-
ple yet powerful programming
language, traditionally offered
only on mainframes and large
powertul supermicros, is avail-
able to the mass market on a
popular, inexpensive mic-
rocomputer, making APL
easily accessible to both the
busy executive and the home
computer enthusiast.

This specially adapted ver-
sion of APL which dispenses
with the usual APL program-
ming symbols can be seen for
the first time in public at the
Which Computer? Show in
January.

MicroAPL will also be
exhibiting a range of micros
that support APL including the
IBM PC and their own British
manufactured supermicro the
Spectrum. The Spectrum can
support up to 20 simultcneous
users, has unlimited hard disk
capacity and isexpandable up
to 14 Mbof RAM. Its APL isIBM

VSAPL  compdatible and
includes over 50 enhan-
cements to the standard.

For further information:

Karen Hurl
MicroAPL Limited,
Unit 1F, Nine Elms
Industrial Estate,
87 Kirtling Street
London SW8 SBP.

Tel: 01 622 0395

NEW PRODUCTS
FROM TANDY

Tandy’s new Xenix multi-
user system, the Model 6000
and four new printers are to
be launched at the 1985
Which Computer? Show.

The Model 6000 desk top
microcomputer system re-
places Tandy's 16B to offer
simultaneous job handling for
up to 51% users on a new ver-
sion of the Xenix operating sys-
tem called System 3.

Designed around a 68000
microprocessor the Model
6000 offers 512K of internal
memory which is expandable
to one megabyte. Two
RS-232C serial com-
munications interfaces and a
parallel interface allow expan-
sion with a variety of peri-
pherals. Including a self-
contained floppy disk and
hard disk it offers a total of 50
megabytes.

The DMP 105 is afull feature
80 column, 80 character per
second printer for the Tandy
Colour Computer or any
Tandy CPU. Price £169.95.

The TRP100 Thermal rib-
bon transfer printer for use with
plain paper is battery operated
and fully portable. It produces
50 characters per second and
operates at only 350 decibels.
Fully IBM PC compadatible it
retails at £229.95.

The DMP430 dot matrix
printeris a 15 inch high perfor-
mance [IBM PC compatible
printer. It has an 18 pin
printhead and produces 180
characters per second. Price

£599.00.
For further information:

Danusia Hutson,

Sheridan Communications
Limited,

15 Greenfield Crescent,
Edgbaston,

Birmingham B15 3AU

Telephone: 021 454 5418

ADDRESS
(AD-A1:

SRR L
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Function diagram of the new 512K bit Eprom from Rapid Recall
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SOFTWARE
COPYRIGHT -
PRIVATE
MEMBER'’S BILL

The decision of Conserva-
tive Member of Parliament,
William Powell, to intro-
duce a Private Member's
Bill on Computer Software
Copyright marks an impor-
tant milestone in the cam-
paign initiated by the
Federation Against Soft-
ware Theft.

Mr Powell, a barrister and
MPfor Corby, came sixth in the
recent Private Member's Ballot
and, as a result, is highly
placed in the forthcoming
Parliamentary timetable. His
Bill is non-contentious in its
nature and with all-party sup-
port, has a good chance of
becoming law.

"A Private Member's Bill”
commented FAST chairman
Donald MacClean, ''is a solid
step forward in our campaign
to fight software theft, which
already costs the industry £150
million each year and poses a
directthreattojobs, investment
and innovation.

"'Our meetings with Govern-
ment Ministers make us confi-
dent that William Powell's Bill
will receive backing from
Government departments.”’

WHERE'S THE
FUN?

A new trial service for home
computer users has been
launched by the magazine
Your Computer, supported
by British Telecom East. By
simply making a telephone
call, many micro computer
users who possess amodem
will be able to download a
selection of the software
programs published in
Your Computer magazine,
and save a good deal of
“"laborious keying in.”
Initially, the service is avail-
able to BBC Model B and Spec-
trum 48K owners but it is
proposed to extend to other
makes of computer in the near
future. One of the programs
whichisimmediately available
for both computers is a com-
munications package entitled

"Dialsoft”, which will enable
users to communicate with
each other via the keyboard
and transter data or pro-
grams.

The unique feature of this
new serviceisthatitisavailable
to home computer users for the
cost of a short telephone call
(eg: a 6K byte program should
take about one minute with a
1200 bit/sec modem) — no
membership or subscription
fees are required. This is made
possible by the development of
a low cost hardware and
software package, which
allows up to 40 users to dow-
nload concurrently from one
equipment and is thus ideal for
short term mass distribution.

Detailsofthe telephone num-
bers to call, and for the pro-
grams currentlyt available for
downloading, are now avail-
able on a new recorded infor-
mation service — Microline
—which con be accessed on
Colchester 8068 (STD code
02086).

A PRACTICAL
INTRODUCTION
TO INFORMATION
TECHNOLOGY

A new l-week course
designed for managers and
workers in small and
medium-sized firms is
being run at the Microcom-
puter Advisory Centre, at
London’s South Bank
Polytechnic, near Waterloo.
40% of the time will be spent
working at microcomputers
on business applications, to
give people a real insight
into the wuse of such
machines.

Some smaller firms are still
reluctant to automate their sys-
tems, although the outlay may
be modest in terms of the poten-
tial benefits. The price of this
course is being kept low with
the help of the European Social
fund and the Greater London
Council. The charge will be
£100 per student. It is hoped
that the modest price will
encourage a new group of
employers to introduce their
staff to the computer age. For
information  contact  Jack
Flatau, en (01) 928 8989 ext,
2410.

WH SMITH COM-
PUTER CREDIT
PLAN

W H Smith is now offering
credit facilities to customers
buying computers at its

High Street Computer
Shops.
Credit is available for

purchases of computers, soft-
ware and accessories to the
total retail value of between
£400 and £2,000 — 10% of
which is taken as a deposit at
the time of purchase.

Productswanted on creditby
customers need to include an
item of computer hardware.
The balance is repayable in
monthly instalments of 12, 24
or 36 months — depending on
a customer's requirement.

"This will help our more
serious customers with their
purchases, particularly with
Christmas approaching’’, said
Mr John Rowland, W H Smith's
Merchandise Controller for
Personal Computers.

The scheme is operated
through the Mercantile Credit
Company Limited. W H Smith
has more than 50 computer
shops, including one at
Waterloo main line station in
London, wherethisschemeisin
operation. It is not available at
the two W H Smith computer
shops at Heathrow Airport or
the 200 computer depart-
ments.

TWO WAYS TO
PROTECT YOUR
MICRO

Although thereismuch talk
of computer data-security,
what do you doif somebody
nick’s your micro?

Bexleyheath-based mailing
and security specialists, Ver-
sapak Ltd., have developed
Compusafe — a robust, lock-
able computer workstation
which can be bolted to the
desktop. Constructed from 14-
gauge steel with two sliding
shelves, the workstation islarge
enough to hold the computer/
keyboard and associated disc-
drives, although the monitor
would have to be bolted to the
top.

Compusafe is supplied stove
enamelled in a textured finish

to suit the BBC Micro, but other
colours are available to sui
Spectrum, Electron, Com
modore and other popular mic-
ros. Price £80.

For subscribers to that pop-

ular theory 'the barn r
should be closed after the horse
has bolted’, Insure Data
Limited are offering three

grades of insurance cover tc
computer owners. The three
types of cover — Bronze, Silver
and Gold — range from
£95.00 (Bronze) to £160.00
(Gold).

This talk of computer theft
reminds me of an unfortunate
burglary that occurred at a
polytechnic that providence
forbids me to name. One of the
department’s PETs went astray
one evening, but itisgener
reckoned that the thief's
science got the better of !

was found the following morn-
ing — minus the built-in mon-
itor and main PCB.

It's a tunny old world...

WIN A SANYO FOR
YOUR SCHOOL

SanyoMarubeni (UK) Litd is
offering all schools and
colleges the chancetowina
new 16 bit MBCS55 micro
computer and colour mon-
itor in an exclusive free-to-
enter competition.

The competition will be run
in conjunction with the 1985
Which Computer? Show, to be
held at the NEC, Birmingham
between 15th and 18th
January.

Open to both the teaching
staff and student members of
any school or college who visit
the Sanyo stand, the competi-
tion isrestricted toone entry per
person but no limits will be
imposed on the number of
entriesmadeon behalfof apar-
ticular school or college.

To enter the competition to
win the Sanyo computer and
colour monitor, a simple entry
form — obtainable from the
Sanyo stand — should be fully
completed with details of
entrant and his corresponding
school or college.

Completed entry forms
should be placed in the drum
on the Sanyo stand. The prize
draw will be made by a Sanyc
representative on the last dav
of the exhibition.
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COMPUTER INTELLIGENCE

COMPUTER
INTELLIGENCE

Don Thomasson

It's very easy to attribute intelligence to your computer
when it consistently beats you at your favourite game
or astounds you with answers to complex problems.
But is this really intelligence?

he pre-p
s tempting ftc
lligence to

GAME LEARNING

£ 51 WO-Qlt

AT
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stage ofthe game can prebably
be covered with only 3024

lternatives. Even the smaller
figure implies a lot of storage.

The human mind appro-
aches the matter in o different
way. First, it recognises that
there are only three initial
moves possible; the centre, a
comer, or a side. The second
move can only create twelve
different combinations, where
the computer would see
seventy-two, because it fails to
recognise that some combina-
tions are rotations orreflections
of others.

The h wman mind can devise
a set of nine rules which will
to stave cff defeat, and
encourage the chances of vic-
tory. A computer can work to
1 rules, but cannct devise
them on its own.

> ufh\,

If a third dim on is added
to the Noug h and Crecsses
game,. an i

takes place, beca
then a subtle dL"

ween t“c strateqy

win and the strate g
uard against defeat. ther
pAa:er: n occupy th I COT

of any plane wit the
p-aying cupbe, the rest oI the
oc"“ being empty, he can
force a win. (There are other
possible winning situations, but
one will suffice.) To achieve the
essential position, however, he
must mix defence m_nct.auku.
carefully-judged proportions,
taking particular care to avoid
the creation of potential
‘double-force’  situations  in
which he is faced with two
possible winning lines created
simultanecusly.

It does not seem feasible to
formulate rules for this form of
the game, and the best that can
be done is tc provide the com-
puter with ‘weightings’ that
express the relative urgency of
the moves which it can make,

The key point here is that the
human player is thinking
ahead, playing feor an ultimate
position, ratherthan to deal with
the immediate situation. He
may take twenty moves to
““f eve his objective, so if a
'tree’ approach were uued/ by
le:' *.e machine vou‘c‘

the tree v.oﬂc hc\: to be
rather large.

EXTRAPOLATION

The analysis of possible future
situations by the 'tree’ method is
an example of extrapolation,
and the computer can only

cope with this kind of process
within severely limited bounds.
To escape from that limitation, it
needs to be able to expand its
databank freely and spon-
taneously. The rate of expan-
sion is likely to grow at an
increasingrate, additional data
collected or deduced leading
to further opportunities to
exirapolate.

Once again, the implied pro-
blem is one of memory size,
coupled in this context with the
need for a method of cross-
reference from one fact or con-
cept to another. Masses
unrelated data are of little use to

+} 1
the computer or anything else
So much depends on the con

text of the information.

PYRAMID OF
LEARNING

The humanmindrelieson avast
amount of background informa-
n whi ﬂh can be used as a
extrapol Gum“. This
takes t.we to acquire. A baby
i picking up a few
such as the use of
ct attention,
rs to make

\«o*d uttered ¢ y
confidence, in which
positive spate of words will s
follow. The child will glory in its
new-found ability to com-
municate.
Communication i l
to the learning process, since it
allows questions to be asked in
an endeavour to fill gaps in the
acquired knowledge. It has
been postulated that a com-
putercannotbegintoleam pro-
e.lyu:t‘lf.canoe:aught to ask
tions. It has
sted that the
spontcmeou;

o r
aple degree of intelligence.
deadlock

1 it must be remem-
bered that there is a key dl:-
ference between teaching and
learning. A pupil may reject the
information offered by «
teacher, or may fail to under-
stand it. The transfer of
knowledge cnly works when
both giver and receiver are co-
operating. I data is fe a
computer, no benefit will
accrue -unless the computer
knows how to use the knowl-
edge.

THE BARRIER OF
LANGUAGE

One of the most serious impedi-
ments to communication, and
therefore tolearning, is the com-
plexity of human languages.
Deaf and dumb children may
be adjudged tc be mentally
handicapped, because they
are unable to communicate
their 'houghts as freely as other
children can, and find obtain-
inginfo m"cmo equally difficult.
Provided with altemative
means of communication, they
might begin to show their true
apabilities.  Adding  the
handicap of blindness pro-
duces a truly horifying com-
bination. An encounter many
years ago with a lady who was
deaf, dumb and blind is still
remembered vividly. Her only
contce v.ththf:wouucfhumcn

knowledge was through letters
drawn by afingeron the palm of
herhand . ..

A computer is almost in the

same straits.

It can handle

FGMputa will

generate colours on command,
and it would not be impossible
o set up hardware which would
allow a computer to identify
colours, but linkage with the

colour names would be
difficult.

Quite simply, a computer
would need most of the human

senses if it were to appear even
mildly intelligent in human

terms.

THE BROADER

t the foregoing may
be expressive of «
attitude towards
intelligence, but the
po mts madc are by no means
irrelevant. The DaneJ pro-
blem, perhaps, is on e of scale.

animals
their brains. In terms of sheer
storage capacity, the largest
computer on earth would not
rate \'rzﬂ'ma}“'v anditsspeed of
access for random data would
be adjudged to be totally
inadequate. If you want a com-
ter to do properly what Eliza
appears to do, responding to
ordinary conversation in a fairly
rational manner, you will need
both a vast store and a very fast
method of data recovery, On

= O

the other hand, itis p
experiment with the p
involved with ccompar
modest resources.

The difficulty here is tc
mcnageable objective. Sc
thing on the lines of Anima
Vegetable or Mineral might o
suitable, but you would n
place a limit on the p
range of answers. In an en
different direction, you
computerise the g
Pelmanism, which invol
finding cards among a p
spread at random cn the floor

But here is a final thought —
in the ordinary way, th
puter is a totally obed
servant — sometimes  too
obedient, because it
queries your intentions
ask it to do something si
as destroy the program

o o

)

have justtyped in. Now, atotally

obedient servant can scarcely
<how '“te'?lqe.&ch, since that
uld mean uorg something
Ohtulde the range of the instruc
tions which it received.

To exhibit intelligence, «
computer would have to act
independently of instructions
given to it, not just by ng
'‘Syntax Emer, but o\_. acting
spontaneocusly. But by that we
imply that the computer must
have a desire 1o act, and that
implies something resembling
emotion. We ourselves can
sometimes sink into a state of
torpor, in which we have no
wish to do anything. What lifts
us out intc active service i
usually emotion, if only i
form ofanncmﬁc*’*" eingtolc
that the grass eed
sltine

A computer with emotior
not totally inconceivable, but it
is not wit h us yet.

CONCLUSION

On the whole, it must be con-
cluded that artificial intelli-
gence, in the true sense of t
term, is still something of a pipe-
drean‘.‘ It may be cor
that advances are bei
towards realis 1 1
dream, but perhaps concept is
ahead of implem
Norisitby any m
that an intelligent computer
would be particularly easy to
live with. Isaac Azimov has
done much to suggest fo
what living with intelli ge..:
robots could be like. Even «

8.9
might sometimes be an §
embarrassing

==

compdanion.
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Indays gone by, falconry was the sport of gﬁ“ tlemen and
k'rg: - thw noble and time- honcured tradition is not so
prevalent in these technological times, and it is quite a

] standingin your

pity, tco. Justimagine the pr ide you'd feel
your very own hu:tn_g falcon

own bcz"' yard wh

awcup down upon unsuspecting dogs, cats and
d Sierras.
Fc: a limited time only, Computing T ia's offering
you the chance t i mmcma":"
your own bird new o

*{L ngFa
the hunting
cataracts. RAea\\
litional hawk. If it
. Also

vould
youl Ford bxrm, your CT
eful magazine bind

cIul magdazine pinaer

L ut out and send to:

COMPUTING TODAY HUNTING
FALCON/MAGAZINE BINDER,
INFONET LTD,

TIMES HOUSE,

179 THE MARLOWES,
HEMEL HEMPSTEAD,
HERTS HP1 1BB,
ENGLAND

Narne (VI Virs/ Mise) i e I N S e
T e

ORIC AND SINCLAIR COMPUTERS

Oric 1 computer 48K £55 (£92) £102
Oric Atmos computer 48K £171 (£158)
£168. Oric colour printer £134 (£123)
£140. Oric disc drive £304 (£278) £288
New Sinclair Flat screen TV £113
(£105) £115. New Sinciair Spectrum
Plus Computer with & free programs
while Sinclair make this offer £182
(£176) £187. New Sinclair QL
Computer £406 (£3685) £410. Sinclair
Spectrum 48K (with 6 free programs
while Sinclair's offer lasts) £131 (£131)
£143. Microdrive £51 (£50) £60. RS232
interface 1 £51 (£50) £60. Limited
period special offer.- Microdrive +
Interface 1 + 4 Blank cartridges £102
(£100) £120. Blank microdrive
cartridges £5.50 (£6) £7. New standard
floppy disc interface for Spectrum £102
(£92) £112. (See Cumana disc section
for suitable disc drives). Interface 2
£20.45 (£20) £24. 32K memory upgrade
kit for 16K Spectrum (issue 2 and 3
only) £31 (£28) £30. Spectrum printer
interface with cables:- Centronics £51
(£48) £52, RS232 £35 (£33) £38. ZX
printer has been replaced by the Alpha-
com 32 £71 (£69) £82. 5 printer rolls
(State whether Sinclair or Alphacom)
£13 (£16) £21. ZX81 computer £45
(£44) £54 16K ram packs for ZX81 £28
(£25) £30

COMMODORE COMPUTERS

Commodore C16 Starter Pack £145
(£142) £162. Commodore Plus/4 £305
(£281) £301. Commodore 64 £222
(£215) £235. Vic 20 starter pack £75
(£85) £115. Convertor to allow most
ordinary mono cassette recorders to be
used with the Vic 20 and the
Commodore 64 £9.78 (£9) £11. Bargain
package:- cassette convertor -+
compatible cassette recorder £37 (£38)

£44. Commodore cassette recorder
£43 (£44) £50. Printer interfaces for
Vic20 and the Commodore 84-
Centronics £45 (£41) £46, RS232 £45
(£41) £46. Disc drive £233 (£209) £
1520 printer/plotter £165 (£149) £
MPS801 Printer £235 (£220) £245. Light
pen £29 (£29) £33

ACORN COMPUTERS

Electron £203 (£209) £229 Electron
joystick and printer interface £61 (£62)
£69. BBC Model B £404 (£357) £387
BBC Light Pen £29 (£29) £33. 14
Colour Monitor £228 (£298) £318
Kenda double density disk interface
system £149 (£131) £141. See Cumana
disc section below for suitable aisc
drives

CUMANA DISC DRIVES

5.25" cased with own power supply to
suit Sinclair Spectrum, BBC B and
genie floppy disc interfaces. Single:- 40
1rack single sided £176 (£158) £178, 40
tr double sided £218 (£195) £215, 80tr
ss £207 (£186) £206. 80tr ds £234 (£108)
£229. Dual:- 40tr ss £299 (£280) £320
40tr ds £395 (£353) £393. 80tr ss £372
(£334) £374, 80tr ds £437 (£390) £430
PRINTERS

Brother HR5 £162 (£146) £170. Shinwa
CT| CP80 (225 (£218) £248. Cannon
PW1080A £332 (£299) £329. Epson
RXB0 £277 (£251) £282. Epson
RXBOF/T £314 (£286) £316. Epson FX80
£399 (£358) £388. Combined matrix
printers and electric typewriters -
Brother EP22 £173 (£166) £186
Brother EP44 £258 (£235) £260. Smith
Corona TP1 Daily wheel printer £252
(€225) £255 MCP40 Oric Colour
printer/plotter £134 (£123) £140. Inter-
faces to run the above printers from Vic
and the Commodare 64 £45 (£41) £46
We can supply interfaces to run the
above printers from Sharp computers
£58 (£52) £55

UK101, SUPERBOARD AND
VIDEOGENIE COMPUTERS

We still support these gorgeous
machines. Please write for our free list

)

SWANLEY ELECTRONICS

Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England.
TEL: Swanley (0322) 64851

cial orders welcome. All prices are inclusive. UK prices are shown first and include

The second price in brackets is for export customers in Europe and

The

third price is for export customers outside
etc) and includes insured airmail postage

REMEMBER




Victor Nicola

DEFICIENCY,
ABUNDANCE,

PERFECTION

Natural numbers 1, 2, 3. .. have fascinated mathematicians since the ﬁ
earliest days of civilisation. Investigation of the properties of such '
numbers often requires large-scale generation and manipulation of vast
numeric sequences — a process which until quite recently had to be
performed by hand. This article, the first in our occasional series,
demonstrates how your micro can let you in on the captivating world of
experimental and recreational mathematics.

giner alvisors we cd
it composite. £
+

ana o1 compo

1 number N

10 INPUT N%

20 PRINT “THE DIVISORS OF “;N%;" ARE:"
30 FORI%=1 TO N%

40 IF N% MOD I%=0 THEN PRINT I1%;

50 NEXT I%

60 PRINT

70 GOTO 10

N9%—~INT(N

gh the centuries, mathematician

Find a number, the sum of its divisc
smallest I

ich number is 3 because

find others?

Find a perfect square, the sum of its di
square. Eg. 81=8 2: 1+3+9+27
Find a perfect cube, the sum of i IS 1S C
What number (< 1000) has the highest number

are theyr

*Henceforth the word ‘number’ refers to a natural number (eg an
integer in the range 1 to infinity) unless otherwise stated.

divisors of a number
1 the aliquot divisors

s of N in Program 1,

30 FOR I%=1 TO N%-1

Ql, Preleidly

30 FOR I%=1 TO N%/2

1 the reader see why?)

Find a perfect square, the sum of its aliquot divisors is also a
periect square

Find a number N, the product of its aliquot divisors is N 2
The same as above, but the productis N 3.

Ditto, but the productis N 4.

THE SUM OF THE DIVISORS

Let us turn our attention to the sum of the aliquot divisors of a
i iber, N. Call this sum S(N). If we compare S(N) with N,

orne of the three Iollowing possibilities:

S(N) <N : in this case N
S(N) >N : in \

hether a given number, N, is deficient

ct. (Ignore N=1).

10 S%=0

20 INPUT N%

30 FOR I%=1 TO N%/2

40 IF N% MOD I%=0 THEN S%=S%+I1%

50 NEXT I%

60 IF S%<N% THEN PRINT N%;" IS DEFICIENT."”
70 IF S%>N% THEN PRINT N%;" IS ABUNDANT.”
80 IF S%=N% THEN PRINT N%;" IS PERFECT."”
80 GOTO 10

14
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FEATURE : Recreational Mathematics

QUESTIONS

What is the si

Genercxte all undant nu
Are all odd ¢ 1

Find o

wn as an amicable pmr The
I ::‘[ was known to the

Forn>1 let
a=3%2 n)-1
b=3*(2 (n— ))-1
c=9%(2 (2%n-1))-1

Il enter a larger
socmble Chcnn S

ing a )8-link cnain starting witn

THE FUNCTIONS TAU AND SIGMA

two fur fr

1ctions lron

reason why TAU and SIGMA are important is because of

wing properties

l I N have no common divisors other than 1 then
TAU(M*N) TAU(M)*TAU(N)
SIGMA(M*N) SIGMA(M)*SIGMA( )
Als where p. ,p p, are prime then:

, TAU( ) (cz1+1) (c2 +1) (ak+1)3

gz l_.l ak~ 1_1

Pk
=1 pz -1 Pi -1

fl
_ SIGMA(N)= 1;1 lp
1

ying tc \Cl 'e the
should not be

ore it s HCWIJD-—\{*}H:—[ rm

N=3272200] 58] 3ol

or more, of the a's can be 0.

.
iII | I

ELEPHANT
NEVER FORGETS
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HAVE YOU EVER
THOUGHT YOU
COULD DO BETTER

THAN THIS?

Then why haven't you? Why not put our money where your
mouth is? Computing Today is always on the lookout for new
and interesting programs and articles for publication in the
magazine. All submissions will be acknoweldged and the
copyright in such works, which will pass to Argus Specialist
Publications Ltd, will be paid for.

If you're interested in making your hobby pay its way and
you've wiitten a program that you think suits the magazine's
content, why not send it to us today with the form below (or
a photocopy of it). The address is Computing Teday, No. 1
Golden Square, London W1R 3AB: and please mark your
envelope clearly' PROGRAM SUBMISSION so that it
doesn't get confused with all the other mail we receive.

We will need a copy of your program on cassette (or
disc, for some systems, if you prefer) together with clear
documentation on what it does and how it does it, including
a list of the major variables, and if possible some indication
of how a conversion to other micros might be attempted.
We would appreciate a listing of the program and any
screen dumps that you feel might be useful, but not on ZX
Printer paper (it doesn't reproduce very well in the
magazine). Remember that CT is a general computing
magazine and accepts articles for any popular computer
including Commodore, Acom, Atari, Sharp, Amstrad,
Sinclair, Oric, Tandy and Genie models.

If you would prefer to make a tentative approach to see if
we are interested in your program before you put a lot of

PLEASE COMPLETE IN BLOCK CAPITALS

|
|
|
} N OTIE e Togs e R R T I
I
|

Telephonenumber. ... .. .
G T R LTI C S
(T o 1t [ ~ MOy - ] ne AN
Computer memory size it runs on:

Any

[

pecial peripherals required? (joystick, discs, printer (etc):

Is it original or a variation on a theme?

Amount of memory program occupies: . ............ ..

Have you sent your submission to another magazine? ........ ..

effort into it (or to check whether we have discs for your
particular machine), then that's fine too, provided it is
understoed that a full write-up will be required before we
can publish.

Subject matter can be as broad as you like, bearing in
mind that the more readers it will interest, the more likely
we are to accept it. A brilliant business program that
requires the simultaneous use of four disk drives probably
won't be accepted! Alsoc we tend to steer clear of simple
arcade games unless, like our Frogger, they demonstrate
how to use a particular machine's capabilities to the full

flice use only

e e e e e e
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REVIEVIBER

ELEPHANT NEVER FORGETS

Get the best from your computer with ELEPHANT disks. Certified 100% error-free and problem-
free, and with quality maintained for at least 12 million passes, ELEPHANT disks are
guaranteed to meet or exceed every industry standard and are compatible with virtually every

|

computer on the market.
Look for the ELEPHANT sign at your local Dealers — or in case of difficulty,

| phone or write direct to Dennison Manufacturing Co. Ltd.

Dennison Manufacturing Co. Ltd.

Colonial Way, Watford, Herts WDR 4JY, Tel: Watford (0923) 41244, Telex: 9233R1

France: Soro s. 8, Rue Montgolfier - 93115, Rosny-Sous-Bois, Tel: 16 (1) 855- 73 70

Germany: Marcom er GmbH, Podbielskistr. 321, 3000 Hannover 1, Telex 9238 8
Other Countries: Dennison In ational Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, T

ex: 858 6600



ENTERING
DRAGON

James Leigh

Dragon users and owners of 6809 home-brew systems
should find this article of interest.

1abled) or set, (interrupt disabled). If interruy
vith main program, if flag clear then
-1‘

ct step. Stej
Processor mierrupt flo:g
emal registers anc

NI E N te
ump back

THI\ term is a term
evidence
1 part way t
.:I'Z’LLEI'

instruction that w

WOuUlC

=rrupt had not occu

accumula

l‘_‘\.,l

_”Tf{rl‘ T progra

interrupted at ar

1* a or poit e p

ten this way. (In case y« v ¢ ion is th ) ! cactly th way as a hr‘ lware t~'rl pt

of & roltine to call itselh. Xcept thq theCe are non- maakab e, in other words there is no
Fonunately the Dragon'’s 680Q mLcroproce%or un.Ak»ﬁ many, terrupt flag assc interrupts and

L
1 be p programt d to occur at any part of a

2ITU

nserting ‘M,Iwmh are inte

1y poir

5en

same

s on the programmer as the SW1 instruc
can be used in comun hon wi th other 1nctructlons sO that if a

Im as L} Dredx point so :»».\)' W

allocc{ie a small area of RAM to any routine that deeds it ior the

storage of local variables

y terrupt process, where they can ec
for dumping to the screen. If the stacked re
e aHer%d they can be returned to their re

ing a RTI (return from interrupt)

INTERRUPTS IN GENERAL

When an interrupt re gL 1S AE"‘ a

eI Program Or Icl

e internal registe
(1) The microprocessor receives the interrupt but HARDWARE INTERRUPTS

ontin until th 1t instruction The 6809 has three hardware interrupts and these interru

is completed. terrupt of a higher pricrity can

(2 Acheck is a lower priority interrupt has on

S PIogram exect

s clear,
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SOFTWARE : 6809 interrupts

F

just occurred, but if a lower priority interrupt occurs after an
interrupt of higher priority, then it has to wait until the processor
returns from the higher priority interrupt routine. In this way the
programmer can ensure that operations that need to be carried
out immediately (such as capturing data from an external
interrupting device) or operations which are time dependant
(such as an interrupt driven real time clock) are seen to
immediately.

The 6809 hardware interrupts in order of priority are as
follows:—

® NMI — Non Maskable Interrupt. Top priority cannot be
disabled (no mask flag). All intemnal registers saved on 'S’ stack.
® FIRQ — Fast Interrupt Request. 2nd in priority mask = bit 6 of
Cond. Codes reg. Saves only Prog. Cntr. Cond. Codes and
Direct Page register for faster response.

® IRQ — Interrupt Request. Lowest priority mask = bit 4 of
Cond. Codes reg. Saves all intemnal registers.

NOTE: All interrupts use the stack pointed io by the 16 bit 'S’
register. The 'S’ register, obviously, is not pushed onto the stack.

The Condition Codes register of the 6809 has the following
format:—

B4 B3 B2 B1

EIFIH I|N|Z|V[C]|

E——CARRY.

# OVERFLOW
M ZERQ
NEGATIVE
IRQ MASK
HALF CARRY
FIRQ
ENTIRE FLAG

Y V¥

Example 1. Mixed text and graphics screens

If an interrupt mask bit is set then the associated interrupt will
have no effect, if the mask bit is clear then the interrupt is
enabled.

The 'E’ flag is used by the processor to see if the 'Entire’
register contents were saved by the interrupt, or if only the P.C.,
C.C., and D.P. registers were saved by a Fast Interrupt Request.
This is so that the correct number of registers can be restored on a
RTI instruction.

DRAGON INTERRUPT VECTORS

The interrupt vectors at the top of the Dragons ROM point to
locations in RAM which are set up with the addresses of the
interrupt routines on power up. When an interrupt occurs the 6309
fetches an address from the interrupt vectors at $FFE2 to $FFFF,
and jumps to the program at this address. In the Dragon this
address contains a single jump instruction which re-directs the
processor to the actual interrupt routine, however as this jump
instruction is in RAM it can be altered to point to cne of your own
routines. This means that the interrupt will now cause your routine
to be executed

The locations at which the jump addresses are located are as
follows:—

$0100 SWI 3 ;Unused by Dragon

$0103 SWI 2 ;Unused by Dragen

$0106 SWI ;Unused by Dragon

$0109 NMI ;Unused by Dragon

$010C IRQ :Normally used to update TIMER and for the PLAY
routines.

$010F FIRQ ;Normally used for cartridge initialisation.

The hardware interrupts can be accessed in the following ways:—

NMI ; accessed directly from pin 4of the expansion port edge
connector.

FIRQ : accessed indirectly (via CB1 of PIA]) at pin 8 of
expansion port.

IRQ — This interrupt is not accessible by the user as it is used
for and by the Dragon’s own internal timing, ie. to make sure
the screen is not accessed at times that could cause
interference (snow) on the display, and also to update the
TIMER locations $0112-3 every 20mS.

USING THE INTERRUPTS

In order to use the Dragons interrupt system for your own machine
code programs and routines you must first load your program into
memory and only then should you change the jump addresses
located at $0100-$010F. If this is done in reverse order by
changing the jumps first, then if an interrupt occurs a jump will be
made to aroutine that does not yet exist in memory.

When using the software interrupts, of which there are three,
SWI, SWI2 and SWI3, then the interrupt routine can be of any
length. However, when using a hardware interrupt the interrupt
routine must be kept short in order that a return from the interrupt
to the main program can be made before the next interrupt
occurs. Imagine what would happen if this were so; the first
interrupt would cause a jump to the routine, stacking the cpu
registers on the way, before the routine had been completed
another interrupt occurs stacking the cpu registers and again
jumping to the start of the interrupt routine and so on. Apart from
the fact that the interrupt routine would never be completely run,
tying up processor time without achieving anything, also it would
not be long belfore the user stack grew so big as to overwrite the
program areq, data etc., or to run out of memory altogether! This
should be bome in mind particularly when attempting to use the
IRQ interrupt as this line is pulsed once every 20 mS (50 times a
second) by the Dragons hardware, in order to update the TIMER
locations in RAM. This does not mean that you will have 20 mS
running time available for your interrupt routine when using IRQ
as there may also be other things to be done. For instance

to hav me displayed while running a

isplays it on
runat a
ort and as fast

s

1T

as possible.

It must be remembered that when a machine code program is
run using EXEC or USR that the IRQ line is still being pulsed
causing the machine code program to be interrupted every 20
mS. Normally this will present no problems, however if you require
maximum speed from your machine code in order to process a
large amount of data for instance, or for fast graphics, then itis a
good idea to disable IRQ. Also there may be certain applications
where IRQ must be disabled, if for example you are using any
interrupt driven hardware, or even software where timing is
crucial. Fortunately the 6802 microprocessors prioritized interrupt
system greatly simplifies things, especially as Dragon uses the
lowest priority TRQ' for its own use.

DISABLING IRQ

If your machine code does not call any of the subroutines in the
Basic ROMs then disabling IRQ is a simple matter of “masking”
the interrupt by setting bit 4 of the Condition Codes register when
your code is first entered. This is done by using an ORCC # $10
instruction as the first instruction of your code. This method can
also be used if you are calling subroutines in the Basic ROMs of
which you are certain contain no instructions which re-enable
IRQ.

The last instruction of your machine code before the final RTS
(return from subroutine) or RTI (return from interrupt) should be an
ANDCC # $EF which clears the interrupt mask thus re-enabling
the IRQ.

When interfacing the Dragon to an extemal interrupt driven
device which uses either NMI (non-maskable interrupt — highest
priority) or FIRQ (fast interrupt request — 2nd in order of priority)
then any interrupt of lower priority will be automatically masked
(disabled). Problems will only arise if subroutines in the Basic
ROMs are called which re-enable interrupts (see above).

If you would like to use any of these ROM based routines but
you are not sure of them, then you can always disable IRQ at the
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source. This would prevent an interrupt from occuring even if it
was enabled at the mask level. This can be done by clearing bit 0
of control registers A and B of PIA 0, which are located at
addresses 3FFO] and $FFO3 respectively; this will prevent the TV/
monitor field synchronisation pulses on CA1 (pin 40 of PIA 0),
form causing IRQ to be pulsed.

An dlternative but less elegant solution is take the risk of IRQ
being re-enabled when a ROM subroutine is called but to
change the contents of the IRQ vector from JMP $9D2D (7E 9D3D)
to RTI (3B) so that an IRQ does an immediate retumn from
interrupt. The only penalty being a dozen or so lost mpu eycles.

USING IRQ

lf you intend to make use of the 50Hz IRQ in your own routines
then you will need to change the contents of the IRQ vector so
that it causes a jump to your own machine code routine. If this
routine is required to work in conjunction with the Basic then
instead of exiting your routine by use of RTS or RTI, you must use
JMP $9D3D so that the interrupt routine in Basic is executed also.
If this is not done the 6809 will get locked in executing and
endless loop with the only way out being to switch off.

The best way of re-directing the IRQ is to use a short machine
code routine to change the contents of the [RQ vector ($010D &
BO1CE). It is possible to do this with POKE instructions but if an
interrupt should occur when only one byte of the address has
been dltered the system will crash.

The Dragons 50Hz IRQ is well known and various machine
code routines which make use of it have been published such as
real time clocks and keyboards auto repeat. Less well known is
the fact that the interrupt frequency can be stepped up to that of
the TV/monitor horizontal synchronization pulses. To do this clear
pit O of PIA O (addr $FFO1), and set bit 0 of PIAQ (addr $FFQ3).
The IRQ frequency is now approximately 15.6Hz which gives you
only about 50 machine cycles for your code, so keep it short and
avoid loops!! Fortunately the IRQ mask will be set on every
interrupt which occurs while the mask is clear, this means that the
program will be free from interrupts until the mask is cleared by
software.

One possible use for this high speed interrupt would be for a
driver routine for a light pen. The horizontal sync signal causes an
Interrupt request after every line scan of the display, this causes a

jump to a routine which counts the line scans from O to 191 until a
higher priority interrupt occurs such as FIRQ, which is caused by
a very fast photodiode and associated circuitry in the actual light
pen. The FIRQ routine runs a single pixel the length of the line
indicated by the line counter until a second FIRQ pulse is
received. The routine now contains the line number and pixel
position. This is given only as an example, I'll leave you to work
out the details,

6809 STACKING ORDER

When an interrupt occurs the 6809 automatically stacks its
internal registers on to an area in RAM pointed to by the 16 bit'S'
register in the following sequence:—

PClo, PChi, Ulo, Uhi, Ylo, Y hi, X lo, X hi, DP, B, &, CC

Registers are pushed into DECREASING memory addresses, and
pulled from INCREASING memory addresses. This means that if
we take ‘s’ as the address contained in the ‘S’ stack pointer, then
PC lo is stored at address s-1 and PC hi is stored at s-2 and so on
until we reach CC which is stored at s-12, which is now the new
stack address contained in the 'S’ register.

EXAMPLES

The following short machine code routine (example 1) enables
the Dragon to display two lines of text from the text screen
followed by the top four fifths of the hi-res Pmode 3 screen, there is
however a short gap between the two types of screen which is in
the unsupported “mode 24". This is due to the 6883 SAM chip
being switched from one mode to the other during display time.

The program works by switching to text mode at the beginning
of every screen and then a delay loop is run through a number of
times before switching back to the hi-res mode. The length of the
delay loop determines how many lines of the text screen are to be
displayed but this should be kept short or there will be little time
left for actual Basic program execution.

A shert routine ‘INIT', initialises the interrupt vector at $010D
with the start address of the screen switch routine “TEXTRES”, and
another short routine is provided, "EXIT", which replaces the
original interrupt vector contents to enable normal running of the
Dragon.

$ ORG  $7F80

7F80 INIT IDX +# TEXTRES 8E 7F8E
7F83 STX $010D BF 010D
7F86 RTS 39

JF87 EXIT LDX # $9D3D 8E 9D3D
7F8A STX $C10D BF 010D
7F8D RTS 39

7F8E TEXTRES LDA 44 $07 86 07
7F90 ANDA SFF22 B4 FF22
7F93 STA $FF22 B7 FF22
7F96 STA SFFC6 B7 FFCé6
7F99 STA SFFC4 B7 FFC&4
7F9C STA $FFC2 B7 FFC2
7F9F LDX < SO3FF 8E O03FF
JFA2 DELAY IEAX -1.X 218) 307
TFAL BNE DELAY 26 FC
7FA6 PMODE3 LDA #SE7 86 E7
7FA8 ORA SFF22 BA FF22
/FAB STA SFF22 B7 FF22
7FAE STA SFFC7 B7 FFC7
7FB1 STA SFFC5 B7 FECS5
7FB4 STA  $FFC3 B7 FFC3
7FB7 END JMP $9D3D 7E 9D3D
Example la. Mixed text and graphics demonstration program

; SETUP IRQ VECTOR

.
¥

; REPLACE IRQ VECTOR 6RIGINAL
; CONTENTS

; SET TO TEXT MODE

e ws wa

DELAY TIME
DELAY LOOP

; SET TO PMODE

; RETURN TO BASIC

T
20
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SOFTWARE : 6809 interrupts

5 REM *%* GRAPHICS & TEXT MIXED DEMO *%*

10 PRINT@ Q, '""###dik* THIS IS A DEMONSTRATION #kkickiickkisksk!! .
20 PMODE 3,1:SCREEN 1,1:PCLS 2:CLS:EXEC &H7F80

30 POKE &HBA,&HO4:POKE &HBB,&H40:REM LOCATE GRAPHIC SCREEN UNDER TEXT LINES

40 FOR X= 5

50 IF INKEY$

Example 1b. BASIC TEXTRES loader.

TO 100:COLOR RND (4):CIRCIE (128,96),X:NEXT X

"1" THEN EXEC &H7F87 ELSE 50:REM $7F87

= EXIT ROUTINE

When using TEXTRES with Basic, use EXEC & T “F“
dual screen mode and EXEC & H”’Fw to retumn to no
screen only.

problem with this alt t o 25Hz flicker occurs
an d depending on tt i = can be a little
istracting. There are howeve ne screen colours which are

1000 CLEAR 200.&HJF7F
1010 FOR X = &HTF80

1020 RETURN

Example 2. Routine to give text and colour in PMODE4

999 REM ** POKE 'TEXTRES' CODE INTO RAM **

TO &H7FB9:READ AS$:POKE X,VAL( "&H'+AS$) :NEXT X

1030 DATA &E,7F,8E,BF,01,0D.39,8E,9D,3D,BF,01,0D,39
1040 DATA 86,07,B4,FF,22,B7,FF,22,B7 ,FF,C6,B7,FF,C4
1050 DATA B7,FF,C2,8E,03,FF,30,1F,26,FC,86,E7 ,BA,FF

10608 BATAS2 25 By R ) SRy SRR GBI B R G 5 SRUSERES €8 M7E RO NS

As an example of graphics and text try the Basic program in
Example la. Line 30 moves the graphics screen up by poking the
‘start of graphics pctc1~ locat lons wi ith $0440 in order that graphics
page starts just under the two lines of text. These text lines are at
the top of the text screen and so all PRINT commands must be
preceded by a CLS or pre!'a;raL, y use a PRINT @ command as
this will not affect the graphics screen.

As it stands a certain amount of graphics occur off of the
viewing areq, if you wish you could change the 'end of graphics
page’ pointers which are located at address 300B7 and SC0B8.

When using this method of displaying text and graphics a

certain amount of pm:e\s ng time is lost due to the delay loop

being executed while text is on the screen. How evert the loss in
speed is not noticeable and if your machine can handle the
double speed POKE you could always use it. Also, if you break
out of a progrom before it gets to the line where EXIT is executed
you will still be able to operate Dragon in direct command mode
but you will only see the two top lines of text.

This machine code routine at last provides Dragon with a
relatively easy way of displaying scores and prompts for your hi-
res proomm:, and because of the small amount of code involved
it could easily be read from data and poked into memory at the
beginning of any program that uses it.

The short Basic routing (example 1b) can be tagged on to the
c""d of any program which is to use the TEXTRES routine, and this

1l POKE the code into reserved memory. This subroutine should
be called at the start of the program.

Anocther me.hod by which Dragons 1
be used to display text and graphics screens simultaneously, and
thus have text on the hi-res screen, is to switch from text mode to
Pmode and vice-versa on every other interrupt (example 2). This
means that instead of having a display which is refreshed every
20 mS we have altemate text and graphics sharing the screen
each mode being displayed for 20 mS out of every 40 mS. The

nternal 50Hz interrupt may

quite useable, also the combination of tpxt screern
Pmode colours give an in
te ‘.hl.lqm— itis QL
92 pixelst Joge\ Tr~ s
and a te r~~n cleared to the ¢
is used instead of black on white for ’hr hm
shade of the same 9 colours is available

also possible to use the green and bl
another range of colours. Best re:ill{
colour backgrounds and with the
monitor/ TV adjusted for least flic

The COLOR4 machine code routin

case/lower case flag to see if th
or not, omd this feature can be
required simply by using Dragon 0
Try the 10110w hg— EXEQ &ETE DE 4:PCLS enter, now
type in a few assorted graphics commands in direct mode (no line
number). You will see the circles, lines etc appear superimposed
on the text. Now use the CLS n command to clear the text screen
to any color . . . sorry, colour! Wi you have done this use the
SHIFT O and you wil n colour change but the

Using

356 by

~ase ch(} nge funcnon.

ee the

graphics will still be display periment with different text
screen co‘ours and the SHIFT O, you may be surprised at the
range of colours G\.'ai‘.a'o e, 16 in all and qro*her 16 different
shades in SCREEN n, 1, but to g”t these will require that the

contents of $7F95 and $7 F\ff be changed to $FF and $0F
respectively.

If you wish to use PMODE 3 then change the contents of
$7F95 to $E7 (screen 0) or EELF (screen 1). Only minor changes to
the code are required in order to use it with any PMODE, but I'll
leave you to work that out for yourself. Do not forget that when in
inverse/lower case mode the commands will have to be entered
using the SHIFT key or a syntax error w 111 occur, this can however
be changed so that inverse (green on black) is the normal mode
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SOFTWARE : 6809 interrupts

simply by POKE &H7FA8, &H27, which changes the BNE,
(branch if U case flag not 0) to a BEQ, (branch if flag is 0)
command. Using SHIFT O will now give access to the lighter
shades and the text screen will be green on black,

text and graphics modes mixed for instance using the method of
example | it is possible to place text at almost any position on the
graphics screen, while example 2 shows just how versatile the

Dragons hardware can be although this in no way makes up for

CONCLUSION the lack of decent text and graphics mixed.
Using Dragons system of interrupts it is possible to have all sorts of
ORG $7F80

FLAG EQU SO0ES8
7F80  INIT LDX s COLOR4 8E ; SETUP IRQ VECTOR
7F83 STX $010D  BF 010D :
7F86 CIR FLAG OF E8 ; CLEAR TEXT / PMODE FLAG
7F88 RTS 39 5
7F89 EXIT IDX # $9D3D 8E 9D3D ; REPLACE IRQ VECTOR ORIGINAL
7F8C STX $010D BF 010D ; CONTENTS .
7F8F RTS 39 :
7F90 COLOR4 COM FLAG 03 E8 : COMPLEMENT TEXT / PMODE FILAG,
7F92 BNE TEXT 26832 ¢ IF FLAG = 0 THEN HI-RES ELSE TEXT
TF94 HIRES LDA #SF7 86 F7 ; SET PMODE & .
7F96 STA $FF22  B7 FF22 ; SET PIA PARMS.
7F99 STA SFFC7 B7 FFC7 ; SET SAM PARMS,
7F9C STA SFFCS B7 FFC5 d
7FOF STA SFFC3 B7 FFC3 H
7FA2 LDX #30400 B8E 0400 ¢ GET TEXT SCRN ADDR INTO X'REG.
JFAS TST $0149 7D 0149 : TEST U.CASE / L.CASE FLAG.
7FAS8 BNE INV2 26 OE : IF O THEN INVERTED CHARS ELSE NORMAL,.
TRAA INVERT LDA # SBF 86 BF ; INVERT TEXT SCRN CONTENTS (GREEN ON BLACK)
7FAC ANDA o A4 84 3
7FAE STA X+ A7 80 -
7FBO CMPX 350600 8C 0600 ; IF NOT END OF SCREEN
7FB3 BNE INVERT 26 F5 - DO NEXT CHAR,
7FB5 JMP $9D3D 7E 9D3D : RETURN TO BASIC
7FB8 INV2 LDA #3540 86 40 ; RE-INVERT TEXT SCREEN
7FBA ORA e AA 84 ; TO BLACK ON GREEN
7FBC STA S5t A7 80 :
7FBE CMPX #$0600 8C 0600 ; IF NOT END OF SCREEN
7FC1 BNE INV2 26 F5 3 DO NEXT CHAR.
7FC3 JMP $9D3D 7E 9D3D : RETURN TO BASIC
7JFC6 TEXT LDA &7 86 07 ; SET TEXT MODE ( SCREENO)
7FC8 STA SFF22 B7 FF22 ; SET PIA PARMS
7FCB STA SFFC6 B7 FFCé6 ; SET SAM PARMS
7FCE STA SFFC&4 B7 FFC4 s
/FD1 STA SFFC2 B7 FFC2 3
7FD4 JMP $9D3D 7E 9D3D : RETURN TO BASIC
JFD7
**% BASIC DEMO ROUTINE FOR PMODE 4. TEXT AND TWO COLORS *%
10 PMODE 4,1 :SCREEN 1,0:PCLS:EXEC &H7F80
20 FOR R=5 TO 80 STEP 5:CIRCLE (128,96) ,R:NEXT R
30 FOR C=0 TO 3:CLS C:PRINT @96, '"PMODE 4 WITH COLOUR J
40 FOR D=0 TO S500:NEXT D
50 IF PEEK(&H149)=0 THEN POKE &H149,255 ELSE POKE &H149,0
60 NEXT C:POKE &H149,255:EXEC &H7F89
70 END
B ST
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SERIES : Inside BASIC

any computer users

have little or nodesire

to know what goes on
inside their machines. Provid-
ing the response to the com-
mands they input is satis-
factory, they are quite satisfied.
Now and then, however, a
situation arises in which they
are puzzled by the way their
equipment responds, or by
limitations imposed by the
instruction book, and they
would like to understand more.
We are therefore offering a
series of articles which explain
the inner workings of some
familiar programs. The ex-
planations will be kept as sim-
ple as possible, pointing out,
where appropriate, the dif-

ference  between  various
systems.
Not surprisingly, we are

going to make a start with the
BASIC interpreter.

BASIC is an interpretive
language. That means that its
programs are interpreted at
the time they are run, using
fairly readable text-like pro-
gram symbolism which is
understandable by both man
and machine. This contrasts
with compiling languages,
which are written in ‘source’
code and then used to compile
‘object’ code, which the com-
puter can understand directly.
As we will show later, BASIC
can be used as a compiling
leanguage, but not with extreme
efficiency.

Whatever type of language
is used, the computer will only
respond to 'machine code’,
and to the particular form of
machine code that suits its cen-
tral processor. In compiled
languages, the objectcodeisin
exactly the right form for the
computer to understand, and it
isexecuted at maximum speed.
An interpretive language
works in a different way. The
‘reserved words' used to
express the programmer's
wishes are linked to blocks of
machine code. If the word
PRINT is found, the interpreter
calls into action a block of code
which will pass data to the dis-
play. The need to identify the
reserved words and access the
associated block of code is one
of the reasons why interpretive
languages tend to be relatively
slow, but it is by no means a
Major reason.

A BASIC interpreter has
many tasks to perform. It must
assist the user to set up his pro-
grams, and provide facilities
for storing the programs on

Don Thomasson

INSIDE
BASIC 1

Books which explain (?) how to write BASIC programs
can be found in abundance. But what happens to a pro-
gramonce RUNistyped remainsamysterytomostof us.
Thismonth webegin aserieswhich we hope will provide
an insight into the workings of the BASIC interpreter
and that legendary and mystical beast, the Machine
Operating System.

tape or disc. [t must perform the
task of interpretation, recognis-
ing reserved words and vari-
able names. It must be able to
display a listing of the current
program. These tasks are
obvious, but there are others
that hide themselves more suc-
cesstully. Most BASIC inter-
preters can handle floating
point numbers, and this
requires complex processes.
Even the handling of strings is
unexpectedly complicated, by
comparison with what mightbe
imagined.

Given acommand, the inter-
peter will go away and execute
it, and then return to the quies-
cent condition in which it is
ready to accept further instruc-
tions. We will begin with this
'Ready’ condition, marked by
the display of a prompt which
may be the word 'Ready’ or
perhaps a single character
having the same meaning.

THE READY
STATE

Theready stateisentered atini-
tial switch-on, when a task has
been executed, and in some
systems when a Break or
Escapekey hasbeen pressed to
abort the process in hand. The
system is then prepared to
accept keyboard data into a
RAM buffer set up for the pur-
pose. Most of the input charac-
ters are stored in the buffer in
sequence, but there are a few
exceptions.

For example, there is Delete,
which wipes the last input
character off the screen and
removes it from the input buf-
fer, dllowing you to have
afterthoughts or correct mis-

takes. Some systems imple-
ment a character code which
wipes out the whole line, letting
you begin again. All systems
have acodethat indicatescom-
pletion of the line. It used to be
called RETURN, because it
moved the display cursor to the
left-hand end of the next line,
like Carricge Return on «a
typewriter, but that led to con-
fusion with other meanings of
the word, and ENTER is now
used more generally.

When ENTER is pressed, the
system switches to a new mode
and begins to analyse the data
set up in the input buffer. This
should consist of a command
statement which may or may
not be pretfaced by aline num-
ber. [fthere is nonumber at the
start of the line, the system
assumes that the statement is to
be executed immediately, in
‘direct’ mode. If a number is
present at the start, it is
assumed that the statementisto
be added to the existing stored
program, being inserted at a
point indicated by the
magnitude of the number.

Assuming there is no line
number, the system proceedsto
‘edit’ the line into suitable form
for execution. It will first look for
a reserved word at the start of
the line, and if it finds one the
word will be replaced by a
‘token’ byte. This occupies less
space than the original word,
and — as we will see — makes
access to the executive code
blocks simpler.

Conversion from a text word
toatoken usuallyinvolveslook-
ing through atable of reserved
words seeking a match. The
Sinclair ZX systems avoid the
need for this by arranging for

the token to be set up directly
from the keyb . Pressing
the RUN key nerates the
token, not the of the
word, which only arwhen
the program is listed.

The ZX system is possible
because the bedy i
line should always
reserved word rep
command, so w
non-numeric character (other
than space) is input
interpreted as aco

in terms of any other meaning
of the same key.
This has an odd side-effect.

In most systems
reserved word c
ning of a li
assumption that
to be unders
tem cannot t
tion, because it depends on the
presence of the initial com-
mand, and LET mustbeinputto
fulfil that requirement.

Another consequence of the
system isthat there isnever any
danger of mistakes arising
through the presence of a
reserved word within a vari-
ablename. Where asystem has
to look up atable, it may come
to some odd conclusions. A
variable namesuch as NORTH
may get translatede as N OR
TH. Thisisthe more likely insys-
tems which permit the
dangerous practice of leaving
out spaces, which makes some
statements totally unreadable
and can lead to misunderstan-
dings by both man and
machine.

Because of this, different
machines have different rules
regarding variable names.
Most systems require an initial

letter, which may be followed
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by letters or numbers. Older
systems allow only two signifi-
cant charactersin aname, and
at least one more recent system
allows only one. That allows
economy of storage, but is
sometimes a serious limitation.
On the other hand, it is rarely
sensibletousenamesuptoforty
characters in length.

The 'editing’ process con-
tinues down the input line,
copying variable names
unaltered, or converted to
upper case in some systems.
Any text enclosed in quotes is
copied unaltered. The treat-
ment of numbers varies agreat
deal. Some systems convert
even a one-digit number into
floating point form, with a pre-
liminary warning byte as apre-
fix. This is done to speed up
interpretation, but it uses up
unnecessary storage space.
Other systems are content to
leave the number unchanged,
converting it to the required
form during interpretation.
Remember, it will have been
input in decimal form in many
instances, and that is not direc-
tly readable by the computer,
which requires binary
numerics.

During the editing process,
the length of the input line
changes, and this may be
coped with by the use of two
buffers, the second taking the
edited form of the line, or by
using two pointers with asingle
buffer, in which event it may be
necessary to move the original
input data up and down to
avoid overwriting it.

After the edit process has
been completed, the line is in
the form required for execu-
tion. However, it also needs to
be in a form suitable for the
generation of alisting, and this
may-entail compromise. In one
notable case, mathematical
expressions were converted
into Reverse Polish format, to
speed up calculation, but this
created serious problems with
the listing process, since the
original line had to be
recreated.

For 'direct’ action, the line as
edited can be executed without
more ado. All that is necessary
is to set the 'scan pointer’ to the
start of the line. We will come
back to the scan pointer later,
when we lock at the interpreta-
tion process.

LINE NUMBERS

When the line begins with a
number, a lot more action is

needed. Thenumberisconver-
ted to binary and stored. Then
a search is made through the
existing stored program to see
whether a line of that number
already exists. If it does, it is
erased by copying dll the
higher part of the program
down to cover it. The editing
process can then proceed. If it
finds nothing following the line
number, the system returns to
the Ready state. Erasure of the
line is all that is required.

The need to search for a
given line number arises in
other BASIC functions, and
there is an interesting dif-
ference in the way it is
implemented in older and
newer systems. The old method
used aline format which began
with two bytes giving the line
number in binary, then two
bytes giving the address of the
start of the next line. This
allowed the line search pro-
gram to read a line number,
read the address of the next
line, and jump to it directly,
without having to scan through
all the intervening data. Fine,
but what happened when a
line was erased or inserted? It
was then necessary to go
through the whole program
revising the link addresses.

More recently, it has been
realised that it is simpler to
replace the link address by a
single byte giving the length of
the line. That is unaffected by
changestootherlines, and also
occupies less space. It is still
possible to perform a skipping
search through the program,
the address of each line num-
ber being found by adding the
line length to the address of the
previous number.

To the user, the only dif-
ference is that he has slightly
more room to play with, due to
the saving of a byte, but he will
rarely notice the saving in
time, because all these pro-
cesses are executed in the twin-
kling of an eye.

The next process is insertion
of a new line, Remember, any
line of the same number has
already been eliminated, so
the process is the same for an
entirely new line or a replace-
ment. The search process will
have established a store
address at which the new line is
to be entered, whether it found
a line of the same number or
not, because the search ends
when aline number equal toor
greater than the number of the
input line is found. During the
edit process the length of the

edited line has been deter-
mined, and the new line num-
ber and length byte are edited
into the edited line.

A space must now be created
by moving upwards all pro-
gram lines above the insertion
point. Then the new line can be
copied into place. When all
these processes are con-
sidered, it is incredible that the
time taken to execute them can
be so brief.

When they have been car-
ried out, the new line is safely
set into position, and the system
returns to the Ready state.

With a direct command, the
situation may bedifferent. Ifthe
command is RUN, for example,
the system will begin to inter-
pret the stored program, and
that is what we must examine
next.

INTERPRETATION

During the interpretation pro-
cess, a system variable called
the scan pointer is used to read
the characters and symbols of
the stored BASIC program. In
response tothe command RUN,
which is interpreted as a direct
or immediate command, the
scan pointer is set to point to the
start of the program. It will skip
past the line number, which is
of no interest for the moment,
and look for a token represent-
ing acommand. Failing that, it
will assume that the command
LET is understood.

In either case, the response
must be to enter a block of
machine code which will
execute the command. A con-
venient way of doing this is to
usethetoken as adisplacement
pointer to a table of link
addresses. The required block
can then be entered by ajump
or a subroutine call. The latter
method is more convenient for
those who wish to use BASIC
tunctions in support of their
machine code programs, but is
not a consideration that looms
large in the minds of those who
write the interpreters.

The most common command
isLET, which iswhy itis allowed
to be omitted. The related
executive routine first looks for
avariable name, this being the
dependent variable which is to
be set according to the remain-
der of the statement. Following
the variable, there must be an
‘equals’ sign, and following
that there must be an 'expres-
sion’, which may be a single
number or may be con-
siderably more complex.

The LET routine stores away
the variable name or the loca-
tion in store which is reserved
for the value of the variable,
and proceeds to evaluate the
expression. This can be a com-
plex process, because the
various mathematical func-
tions must be performed in the
right order, which is not
necessarily the order in which
they appearinthe BASIC state-
ment. First, the contents of
brackets must be resolved,
beginning with the innermost
brackets if bracketed express-
ions are nested within one
another. Then multiplications
and divisions can be per-
formed, and lastly any add-
itions or subtractions.

The way this ‘precedence’ is
maintained varies widely. In
older systems, data and
operators were put on to the
machine 'stack’, a last-in-first-
outstore thatis alsoused to hold
return addresses oand other
data in most systems. By jug-
gling the stacked data, it was
possible to bring the highest
priority actions to the top of the
stack and execute them first.
Ancther approachistocreatea
ladder or nest of subroutines,
each routine calling the nextin
order of increasing pre-
cedence, and then performing
its own function when the
higher order routine returns.

This is usually the most dif-
ficult part of the interpreter sys-
tem to work out, especially as
each individual action can be
quite complex in itself. The
efficiency with which the
actions are executed has a
strong bearing on the overall
execution speed of the
machine.

The evaluation process is not
used exclusively by LET, soitis
usually called as a subroutine.
It also arisesin FOR statements,
for example. The command
FOR is followed by the
equivalent of a LET statement
to set up the initial value of the
index variable. Then comesthe
word 'TO’, which warns that
the end value of the index vari-
able must now be set, this
involving a further process
similar to LET, though in this
instance with an understood
identity for the dependent vari-
able. Then the word STEP may
or may not follow. If it does, a
third LET-like process is
required to set up the STEP
variable.

And here we reach a point of
critical difference between one
system ond another. Some
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SERIES : Inside BASIC
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maintain aspecial area of store
in which the key values of a
FOR statement are held, and
this area is necessarily of
limited size. It is therefore
necessary to perform a
mopping-up operation when
the index variable reaches the
final value. Otherwise, the
area would soon fill up. For this
reason, perhaps misguidedly,
BASIC tutors advise that you
must never jump out of @ FOR
loop, but must ensure that it
reaches its proper completion.
Failure to observe this rule
leads to an accumulation of
abandoned loops and their
data, and eventually to areport
that you have used too many.

But this is not true of all sys-

tems. The AMSTRAD
CPC464, for instance, will
allow you to jump out of FOR
loops with impunity. Firstly, it
does not use a special area for
storing the variables, removing
one limitation, and secondly it
will cheerfully use the same
variable holds again and
again for a given index vari-
able. So it is unwise to believe
the tutors unreservedly. To ref-
rain from jumping out of FOR
loops is a safe course, but may
sometimes be inconvenient,
and it is then that you need to
know whether your system will
take kindly to breaking the
rule. The best way to find out is

to try it and see. The User's
Manuadl is unlikely to state the
facts in direct terms, deeming
the point too complex.

GOTO and GOSUB

Purists object to the GOTO
function of BASIC, as a matter
of principle, but it would be dif-
ficult to write a program of any
complexity that did not use the
function. It is true that there are
other ways of creating loops,
butthe GOTO, especially ifitis
conditional, is a very useful
weapon, even in the most
sophisticated systems. How-
ever, there are objectionstoitin
another sense.

Theinstruction to GOTO line
so-and-so requires that the
position of the line in store
should be located. This means
searching through the pro-
gram until the required line is
identified, the routine used
often being that used to search
for a line during program
entry. With a big program, this
search takes time, and is
another reason for the limited
speed of BASIC. There are
ingenuities which minimise the
problem. One system checks
whetherthe GOTOisaforward
or backward jump, and limits
the search to the appropriate
part of the stored program, but
that reduces the problem
without removing it
completely.

Once the required line has
been located, the scan pointer
can be changed to point to the
line, and there are no further
problems.

A GOSUB is a GOTO with
the previous scan pointer

saved, probably by pushing it
on to the stack.

The provision of Procedures
as an alternative to subroutines
has been fashionable of late,
but the practical difference is
not all that great. The address
of a procedure may be stored
as a variable linked to the pro-
cedure name, which saves the
need to search for the destina-
tion line, butthe variable hasto
be located. The real advan-
tage lies in the technique of
passing variables to pro-
cedures, and the provision for
establishing variables which
are local to the procedure.

Other jump and loop
mechanisms work in broadly
the manner which has been
described for GOTO and
GOSUB. As with FOR loops,
some systems will allow you to
jump out of such loops, others
will not. The reason is the same
as that given for FOR loops: It
depends on the way the loop
data is stored.

CONCLUSION

Apart from the more complex
mathematical functions, we
havecovered the more familiar
actions of the interpreter, and
that is a good point at which to
end our first excursion into the
internals of BASIC. In the next
part, we will be looking at the
relationship between BASIC
and the main operating system
ofthe computer, and at

the way floating point E
is handled.
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Personally, we think you'll like our approach to microcomputing.
Each month, we invite our readers to join us in an abundance of
feature articles, projects, general topics, software listings, news and
reviews — all to help committed micro users make more of their
microcomputers at home or at work.

However, if you've ever missed a copy of Computing Today on the
newstands, you’'ll not need us to tell you how valuable a subscription
can be. Subscribe to CT and for a whole year you can sit back,
assured that each issue, lovingly wrapped, will find its way through
your letter box.

And it’s not difficult! All you have to do is fill in the form below. cut it
out and send it (or a photocopy) with your cheque or Postal Order
(made payable to ASP Ltd) to:

COMPUTING TODAY Subscriptions,

Infonet Ltd,

Times House,

179 The Marlowes,
Hemel Hempstead,
Herts HP1 1BB.

Alternatively, you can pay by Access or Barclaycard in which case,
simply fill in your card number, sign the form and send it off. Please
don’t send in your card.

Looking for a magazine with a professional approach with material
written by micro users for micro users? Why not do yourself a favour
and make 1984 the year you subscribe to Computing Today and we’ll
give you a truly personal approach to microcomputing.
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REVIEW : Tasword 464 wordprocessor

ne of my main reasons

for buying an Amstrad

was its potential as a
home word processor. To date
Tasword is the only package
available but having fallen out
with my typewriter [ simply
could not wait to see what
other packages might offer.
Relying on Tasman's reputa-
tion founded upon the
Tasword package for the
Spectrum [ sent a cheque;
theirreputation remains intact. [
was, however, disappointed
withthe presentation untillread
the letter explaining that this
was not the final program. It
says a great deal for any
software house when they send
out a temporary version of a
package rather than simply
announcing that the final ver-
sion will be delayed. The only
difference was that the copy 1
had been sent would only hold
around 9K of text while the final
program should hold about
14K. The manual despite being
a photocopy was complete. It
was well laid out and informa-
tive, the index linked the
commands listed on the screen
to the relevant part of the
manual.

STARTING UP

Tasword loads at the slower
baud rate but Tasman have
chosen not to protect their pro-
gram so that the user can make
back up copies with a choice of
saving in fast or normal mode.
One can also customise the
page layout, special charac-
ters, printer control characters,
a second character set as well
as page, pen and border
colours. In fact, ocne can even
change the shape of the cursor.
The facility to make back up
copies is thus very useful — |
hope it will not be abused. In
fast mode the program takes
about 3 minutes to load and on
completion the user is pre-
sented with six lines of control
characters, an inverse line that
serves as a key to the control
symbols, 16 blank text lines
another inverse line showing
margin and tab information
followed by the last line which
shows the state of various com-
mand switches. The last line

also shows the position of the
cursor by giving the line and
column number. One feature
that Amstrad left out is a CAPS
LOCK indicator, Tasword has
one. When the CAPS LOCK is
on the bottom line messages

TASWOR D

464

JJW Spencer

Many home micros are used for
word processing these days, so

we've taken a look at Tasman's
offering for the Amstrad CPC 464.

TASWORD 464

»e s e
aa

by Tasman

Once upon a time there was a word
essor called Tasword 464

Tans
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are displayed in
letters.

MAIN FEATURES

The package really does seem
to have all of the features that
one could want. Files can be
saved and loaded as well as
merged. The cursor can be
moved by character, word, line
or by page. The whole screen
can be scrolled sideways in
order to view text at the max-
imum width of 128 characters.
Pieces of text can be moved left
and right, blocks of text can be
copied or repositioned. Text
can be deleted as characters,
words, lines or blocks. Margins
can be set for any width up to
128 positions; this facility can
be used to write paragraphs of
different widths by setting the
margin and then rejustifyin qthe
paragraph. A line can be cen-
tralised but there is nc com-

Inserting a let

mand to centre a

TAB commands ar
and are very easy to
positio re !
bottom line. HcG and
footers are chl.abe CIE“,J ‘
user can choose to have each
page numbered. Page br cab
can be shown on the scr
1e:gﬂ1 of the page

Q

> is a command
G:“.d exchanqe text
which is easy to use but the user
hasto stop the search Cﬂ'}'—’rwrﬂ
the program searches all of the
empty lines. If text has been
exchanged then rejustification
will take place to fit the current
margin settings, so be careful.
The me‘hod of inserting text
as the feature that [ liked least.
tter within a word
was fine but adding text within
a line caused the whole line to
be broken up, I found myse
constantly rejustifying and then

wnere |

having to find
before [ started. [do appr
that on a package of
any other
taken far thc long.
wants to change a lett

numeric ke
used word, o

return to the P

TYPING BEGINS

The Amstrad kevt
typing a pleast
reaching quite |
never managed
program. Th
ture works ve
any margin setting
problem with wc C
long words are often better
hyphenated
NAIroOw 11
manage t
wordwra

row margi

ilrs‘. word of the
with ease.
price of the f
tion process.
mand was ¢
block would be ¢
rate of about

SECOI ”
wanted
text rejustified ir Y
my last paragraph appeared
badly ~h_- due

he comman
tCL fromeith

wmdow or the HELP page.

Each bo*r“lcmu I
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REVIEW : Tasword 464 wordprocessor

key and then pressing the rele-
vant character key.

WILL IT WORK
YOUR PRINTER?
The printercontrol codes are set
up forthe EPSONRX80 but they
are all fairly easy to change for
any other printer. All of the com-
mands that your printer will
accept canbe sentwith the text
by means of inverse characters
placed in the appropriate
places within the text. To
underline simply press CTRL &
space bar and a list of the
printer functions is displayed,
enter ] and it will appear at the
cursor position as an inverse
character, underline off is a
lower case j. The other printer
functions can be accessed in
the same manner. Having spent

hours hacking at my printer
cable to stop the double line
spacing problem [ was unable
to take advantage of the option
that should force double spac-
ing, instead I had to increase
the line spacing.

VERDICT

The speed of the program is
impressive, [ was rarely bored
waiting for a command to be
completed. Justification of say
23 lines is complete in a little
over 8 seconds. Other com-
mands such as moving text and
searching take longer but one
uses them infrequently and I did
not find the delay serious. The
package is not comprehensive
butitis very well equipped with
all of the important functions,
even the ability to unjustify a

line has not been forgotten. At
first the package may not seem
that easy to operate but in a
very short whilel felt completely
at home with it. In fact I am so
confident that [ intend to teach
my Motherhow to operate it, an
otherwise daunting task. In
short Taswordisexcellentvalue
and I would be surprised if a

FACTSHEET:

MACHINE:
FORMAT:
SUPPLIER:

substantially better package
appears.

FEATURES
DOCUMENTATION
PERFORMANCE
USABILITY
RELIABILITY
VALUE

(61 6] TN S S 6

Tasword 464
£19.95

AMSTRAD CPC464
Cassette
Tasman Software Ltd.

Springfield House
Hyde Terrace

Leeds

OUTLETS:

Mail Order by September

PHOTOCOPIES

Reader Service

To take advantage of this simple service, just fill in

the required information and send it (or a photocopy)

to:

COMPUTING TODAY Photocopies,
145 Charing Cross Road.

London WC2H OEE.

together with your money and we'll do the rest!

Lost and can't be replaced? Well, if you've lost one
of the early issues that cannot be replaced from our
stocks of backnumbers, all is not quite lost.

If you know the article name and the issue it
appeared in, we can supply you with a photocopy for
the miserly sum of £1.25 including postage and packing.
If you're stuck for the month, try checking in our
annual index which is included in the December

issue each year.

IV BESEEE R
ADDRESS .

—— —— —— . . . e e

ARTICLE

PAGES

At £1.25each, I enclose £ . ..

Chegues and Postal Orders should be made payable to ASP Ltd 82/10

e e s s e e — e — — —
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§OFTWARE : Article Index

James Tyler

MAGAZINE
ARTICLE INDEX

Spend a little time now using this useful program and save yourself hours
looking for that elusive article among your crowded bookshelves.

a large number of the various computing magazines over

the last couple of years, then you've no doubt noticed the
increasing difficulty experienced when trying to locate a par-
ticular article or listing which (you think), exists somewhere in
your collection. If indeed, you are one of those people then read
on, since the following program should be the sclution to your
problems. On the other hand, if you're not one of those people,
read on anyway since it probably won't be long before you are!

I f, like me, you're one of those people who has collected quite

YOUR PROBLEM SOLVED

The facilities provided by the following program allow you to
basically do two things:

1. Add data to tile, ie, store the necessary items of information
regarding a particular article, or group of articles on disc, thus
allowing the user to retrieve the required information at a later
date.

2. Lookup article details, ie, retrieve the details regarding a
specified article (such as magazine name, issue & page num-
ber), to allow it to be located on the bockshelf. (The speed and
efficiency with which the last operation may be performed does,
of course, rely greatly upon the neatness of the bookshelf in
question!)

The Article Index Program has been written to run on a 32K
BBC Micro equipped with at least one disc drive. Using the pro-
gram on a tape based system would be impractical really since
its convenience of use relies upon the fast access times of discs.

Conversion of the program onto other systems with discs
should be fairly straightforward. All of the disc accessing com-
mands used merely load or save blocks of memory — no com-
plicated filing commands are involved that might only be
specific to a few machines.

TECHNICAL DETAILS

Although it is not essential to know how the Article Index Pro-
gram works, it will be of interest if you intend to modify any of the
routines involved or wish to run the program on another system.

When data is added to the file concerning different articles,
the program generates a ‘record’ for each article title which the
user wishes to store on disc.

Although records may be of different sizes, they all share the
same structure:

A Single Record (RES$)

TITLE+TITLE END+MAGAZINE BYTE+YEAR BYTE+PAGE
BYTE+END OF RECORD BYTE

ie.

(I$)+CHR$(13)+MB%+ YE%+PG%+CHR$(255)

* MAGAZINE BYTE
TOP 4 BITS - MAGAZINE NAME (0-15)
LOWER 4 BITS - MONTH OF ISSUE (0-11)

As records like this are generated, they are stored in a section of
the ‘spare memory’ area which exists above the program listing.
(In the program, variable S% holds the starting address of this
area and L% its length in bytes). When records are stored, the
contents of P% (a pointer) are examined to determine where the
next free memory location is.

When the user has finished updating the file, or the spare
memory area has been filled up (12K of data), all of the data
between S% and S%+1% is *SAVEd as if it were machine code.
The filename of this data is preceeded with 'I.’ to place it in disc
directory 'I', and the actual filename is just a single digit number
of zero or more. Whenever the entire 12K of data in one disc file
is filled up, the number represeting the latest filename (F%) is
incremented by one ande the pointer P% is reset to zero. This
effectively starts a new file for data storage.

The number of the most recent filename being used and the
current value of the free memory pointer are both stored in a
short file called INFO. This block of data loaded into the
machine whenever the program is run, and is updated and
resaved back to disc whenever new data has been added.

SEARCHING FOR DATA

When the user wishes to search for details about a particular
article, he or she merely has to type in a word or part of a word
which exists in the title. The program will respond by searching
through all of the titles saved to dated to see if any contain the
word entered by the user. If any such titles are found they are
printed out in whole together with the corresponding magazine
name, the month and year of that issue, and page number.

The program lists relevant article details by loading each
numbered data file (in numerical order) in turn and searching
all the titles stored, to see if they contain the word entered by the
user. For speed, the actual searching is done using a machine
code routine. Whenever the specified word is found, the pro-
gram backtracks to the beginning of the title and the entire
heading is printed, along with the magazine details which are, of
course, stored in the following bytes making up the rest of that
record. The search is repeated until all of the data file(s) have
been loaded and looked through.

The result of all this is a pretty fast lookup routine which owes
its speed to a combination of a machine code search doing the
donkey work and the use of discs for data storage.

THE PROGRAM LISTING

When you type in the listing for the Article Index Program, don't ~ =

forget to put the names of the magazines that you are likely to
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EOREP"Y 3 3 35 535596 0 350399696 9606
FOREM"* Magazine article filer

4OREM" * *
SOREM"%James Tyler JULY 1984 *

EOFE " 3030 2 3 360 6 3696 9 3363

TARE N e

BOONERRORGOTOZ2730

FURSY=0

100MODEY

11OREFEAT

I 2OELS

130VDUZE; 2919410305 O3

L G e X ]

iqUFEINT1ﬁB(10 1JCHR#%141: "Article Index "TAB(10,2)CHR$141;: "Article Index'
1mHFRINTTAB(T0)" J. T 1284"

1701IF RS%=0 PROCinit
LBOFRINT " "SFC4"0Options available :"‘°
190FRINTTAR(A) "1.ADD data to file"
ZO0PRINT "TAB (&) "2.LO0OKUF article details"
Z210FRINT "TAR(&) "Z.END program"
2Z20FPRINTTAR(4, 20) "Enter option number thepdad i @ Ao
2EO0REFEAT
2400P$=GET$

ZS0OUNTILINSTR("123", OF%)

Z60IFOF$="1" PROCadd

270IF0OF$="2" PFPROC1 ook

Z2B0OUNTILOP$="3"

SE0E S

E e B SN0

T1O%FX4,0

FZ20%DIR &
SaOMODE 7

Z40END

S0,

360

S6ZREM # Main Variables *

I6IREM * SY - Start add. of data loaded #*

SO4REM * L% - Length of data loaded =

J6SREM * EXL - End add.+1 of data loaded #*

A66REM % FYL -~ Next free location pointer %
367REM * 5% & L#% — Hex values of S% % L% resp. ¥
S68BREM * F% -~ Numerical value of latest data filename %
F6FREM * RE$ — Current record being built up #
Z70DEFFROCiInNi t

ZBO*FX4,1

SO0 XS5 G

400%DIR I

410%L. . INFO

S 20D EMBSME (5 m BT SE TR G a8 40, CODEZ 100
40X %A=CLZMODZ2S56

A40YA=CLADIVIES

450FR0OCas

4H05%=83000

47Ol A=8200

4801 7%4=%C00
4G90EL=8%+L.%
SO00S%E=FNhex (8%)
S1oLs=FNhex (L%)
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SOFTWARE : Article Index

SZ0F%L=71%
R == s
SA4OLF /=0
SSOTI$=8STRINGS$ (39, CHR$Z2
SHO0RE$=8TRING% (7&, CHR$32)
H70CU=0
SBOREFEAT
STOREADGS
LOOME (CY) =G5%
eI Eral
H20UNTILGH="%"
HZONMAL=C%--2
640F0ORCZ=0TO11
GSOREADME (C7X)
HOEONEXT
H7ORSY=1
&HBOENDFROC
L0
700
710DEFFROCadd
T20F74=71%
AR T U
7O LRSS a EOO B = B R IS B =ty RS B st B/ YRR T [ P o [ L2 =R = ST R R R DR B SV IS IR SRl
790REFEAT
Z50EIEE
Z ORI NTTAE (O e ] el
ZeOBREETRPELE A S 08] 27ty
7RO0RE$=1$+CHR$13
SOONDHU PRGOS g IR
810C%=0
820REFEAT
8I0CLS
B4OFRINTTAR(0,0) "Magazine name 7 (Use & -S> cursor keys)"
830ch=0
B6OREFEAT
B70FRINTTAB(O, 1 YMS (=) 3
88OGY=6GET
HP0IFGAL=%88 c¥i=c%—-1:IFci<0Q c¥%=NM%L
QOOIFGAL=k89 ci=ci+l: IFcZ:NML ci=0
FIOUNTILGY=13
FRAOMGE=MS$ (ch)
JOMGY=c¥+1
Z5REM ¥ You 're Own Choice Here ! *
FAODATACOMFUT ING TODAY, "ARR COMFUTING ", "PERSONAL S/WARE", "ORCHARD COMFTNG", *
FSOREFEAT
QOOFRIMNTTAR (O, 2) "Month 21_12)»"
F70FROCinput (48,58, 2)
BOUNTILLI% >0 ANDi%<13
FROMNL=1%
1000FRINTTAR (O, 3) m$ (MNZ-1)
1010DATAJAN, FER, MARCH, AFRIL, MAY, JUNE , JULY, AUGUST , SEFT, OCT, NOVE , DEC
10Z20MBY%=MGA*1&6+MNL
FOEOE R TMIEEAECE )R o AR S
1040FPROCI nput (48, 58, 2)
1050YEYL=1%
1060REFEAT
1070FRINTTAR(D, &) "Fage number 7"
1080FPROCL nput (48,58, 3)
1090FGY=1%

I.".,l
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LIOOUNTILFGY 25
1110RE$=RE$+CHR$ME%+CHR$YEL+CHR$FGY
11200C%=C%+1
1ZO0IFCZCLOFRINT * " "More magazines
I$=GET$: UNTIL INSTR("YN",I%$)
1140UNTILI$="N"ORCY=10
1150VDUZ6
1160RE$=RE$+CHR$ 255
1170FORC%=1TOLEN (RE$)
LIBOSYPFL=A5C (MID% (RE$,C%, 1))
1190PY=FY%+1

1Z200NEXT

1210LF%=

12201IFSR+PYU+762EY. $CLA="8. "+5TR% (F%
1Z230IFSUAFPU+7 6 EY FYU=F%4+1:FY%=0

12407 1%=F%

AP L e =

1260018

1Z270FRINTTAR (T, 10) "Add any more data
1280REFEAT
12906G%=GET%
LZOOUNTILINSTR ("YN",
1Z10OUNTILGE="N"

G$)

1320IFF%4>0 THEN®CL%="S. "+STR$(F%)+"
RAS « "INFO"Coo CFF
1 4UENDFFDL

1,
1Z260DEFFROCI ook
177Q*FX229,U

1 ABOF

- A=0)

1390FL%=0

1400s%=8%

14105%=5%~1

1420VDUL12, 14

1420FRINTTAE(O, ) "Enter the word(s)
144”FFDL1HpUtﬁ_h,127,39)

1450CLS

LAGOPRINTTARB(O, 0 I

18 7OMDHRB S0 S04 050 5

L4 80OMDURE O B0 2 a0 e s

1490751 7ZE=LEN(I%)

1500 & 72=CLY%

1510REFEAT
152028 70=5
15207871 =5%DIVIS4

1540IFF%=71% '%74=8%+F% ELSE'%74=EY%
SSOIFLFY=1 ANDTI%=0THEN1SY0

15601 Fi=1

1E70%0CL%="L. "+STR$ (F%)
1580CALL%FFF7

1590F%=F%+1

1600$CL%LU=1%

1610REFEAT

16Z20CALL.CODEY

SZMODES6

under

this title (Y/N)";:REFEAT:

4" MEGE4" 44l $: CALLYUFFEY
(Y/N) 7"y
"+5%+" +"+L%: CALLYFFF7

to search for:"

16Z0IF7?&76=LEN(I%) PROClist (?&70+256%7%71) :FL%=1
1640GUNTIL P 7!)+:_"’f,.5x-“° T10mP0 T 4+256% 7875
TooOlINTIELFZ>21%
16&05%=bﬂ_l

S TR L
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SOFTWARE : Article Index

1670VDULS

16BOIFFLZ=0 FRINTTAR(S,8)"Sorry ! _ Nothing found"
1690FRINT " " "Fress <SFACE BAR> to go to menu.."
1700REFEAT

1710UNTILGET=32

1720VDUZE

17308%=s%

1740ENDFROC

1750DEFFPROCList (A%)

1760C%=1

1770REFEAT

1780CY=C%-1

1790UNTILALYCYA=255 0OR A%+LCY%=S%

18BO0AY=AY+CY%+1

1810FRINTTAR(O) 1 $A%

1820A%=A%+LEN ($A%) +1

18Z0REFEAT

1840MBYL="A%

1BEOMGEY%= (MBZANDZ40) /14

1860MNL=MBLAND1S

1870YEY%=AYT1

1880FGL=A/%"72

1BFOFRINTTAB(O) s CHR$1Z1 3 M$ (MGY-1) s TAB(17) s m$ (MN%-1) s TAB(23) 3 " 19" 3 YE¥;
TAB(29) s "F age "3jPGZ

1900A%=R%+3

1210UNTIL?AXL=255

19Z207R70=A%AMODZSS

1270787 1=A%DIV2546

1940ENDFROC

il G kaa]

1960END

1965REM * General Furpose Input Routine *

1266REM * MINZ — Lowest allowable ASCII value entered *
1967REM * MAXZL — Highest allowable ASCII value entered #
1268REM ¥ Len’Z - Max length of entered string allowed *
1970DEFFROCi nput (MINYL, MAXYL, Len%)

s Urasfelldn]eral ey - (e

1990FRINT; SFC(Len”) s STRING® (Len%, CHR$8) §

2O00CYL=0

Z2010REFEAT

2020LC%=C%

20Z0I%=6GET

2040IF1%=127 AND CAL:>0 THENFROCdelete

2030IFMAXYA=70 AND INSTR("01234547890ABCDEFY,CHR$I%) THEN FROCkey
Z060IFMAXYZ 70 ANDIZL:=MINY. AND I%Z<=MAX% THEN FROCkey
20701IF CZ=L.CA AND NOT(I%=13 AND C%x0) THEN VYDU7
2080UNTIL I%=13 AND C%:x0

2090IRAL?CA=1%

21001%=%1R%

21101 %4=VAL(LEFT$ (1%, 4))

Z2120ENDFROC

21Z0DEFFROCdel ete

2140C%=C%~1

21 S ORI NI RS 2

2160ENDFROC

2170DEFFPROCkey

21801F Cli=Len’ OR I%=127 THEN ENDFROC

2190 IB7Z 28 =17
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SOFTWARE : Article Index

2200C%=C%+1

2Z10PRINT ; CHR$I%;:

Z2Z2Z20ENDFROC

2225REM % Converts numeric value
into a hex string (HE$) =*
22T0DEFFNheyx (DEX)

2240L0CAL L%, NY%

2250HEg=""

2Z60F0R L%Z=1 TO 4

2270NY%Z=DEY%Z AND 15

NYZ=NY%+55
22F0HE$=CHRS$ (NY¥%) +HE$
2I00DE%Z=DEY./ 16
2Z10NEXT L%
FR2O0=HE%
2330DEFPROCas
Z2R40FURCZ=0TORSTER 2
2I50FPY%=CODE%

2560 OREE.
2Z70LDY#O
23BOSTY4 76
2E90LDA(RT72),Y
2400TAX

2410.8EARCH CLC
2420L.DA &70
2470ADCH1
24408TAXRTO

2450RCC J1

2460INC %71

2470.J1 LDY#0O

ZZBOIF NYZ<10 THEN NYZ%Z=NYY%-+48 ELSE

2480TXA

2490CMF (%70) , Y
2S00BNE J2
2510JSR REST
ZHZOERY S ST
28970BER J3

2540.J2 LDA%70
2550CMF%74

ZO60BNE SEARCH
28970LDA%T71
2580CMF&75

23F0BNE SEARCH
2600.J3 8STYU76
2610RTS

2620.REST INY
26Z0LDA(RT72),Y
2640CHMF (&70) ,Y
2650BNE J4

2660CFY SIZE
2670BNE REST
2680.J4 RTS
2690.81ZE NOF
27001

271O0NEXT
2720ENDFROC
27Z0IFERR=17THEN110
2740CLS
2750REFORT
2760FRINT: "
2770OEND

at line ":ERL

collect, in the DATA at line 940. All of these names must be the

same length, so pad the shorter ones with with spaces if required.

Also, make sure the last item in the DATA line is a '*'. As the list-
ing is at the moment, you can have up to ten different magazine
names stored in DATA.

SAVE the listing onto disc immediately (a new one if poss-
ible), then type in the following:

FOR 1%=&C00 to &CFF:?1%=0: NEXT <RETURN>
Check the same disc is still in the drive and then type:
*SAVE LINFOR C00 CFF

This will initialise the INFO file used by the main program.

You may find it helpful to *BUILD o |BOOT file that CHAINs
the Article Index Program. This would mean that running the
program in future would just be a case of pressing <SHIFT
BREAK>.

USING THE PROGRAM

When you first use the program, select the first option on the dis-

played menu. You can then add the first article details to the file.
In return to the prompt 'Title ?', enter the title of the article in

question. A tip is to put in as many words or phrases as possible

that help describe the contents and nature of the article. This will
increase the chances of the right information being found when
you are later looking up details. The entry of the title (upto 39
characters) is completed by pressing <RETURN>. After this,
simply enter the magazine name (selected using the left and
right cursor keys), the month of the issue, the year and the start-
ing page number. You will be given the option of entering the
details of several magazines under one article heading too.

When you have finished adding data to the file, it will be
stored in its updated form back onto the disc.

Looking up data in the file, as said earlier, just requires you
to type in a word or phrase that you hope is in the article or fea-
ture you're locking for. The program will then list all possible
titles for you.

OTHER USES

Although the Article Index program was written for filing com-
puting articles, it could of course, be used for magazines on any
subject; electronics, cooking, car mechanics — or probably
many of the other subjects that are covered by hobbyist
magazines (I7)

Well, that's my part of the job done. It's just up to you to put
all those article titles on disc now (and, of course, make sure that

your bookshelf is tidy!) i

A R
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REVIEW : Computing books

he publishers of com-
puter books are rather
conservative in their

choice of books to publish.
Lookingback through the Com-
puting Teday bock reviews of
the past twelve months reveals
that for each of the books con-
sidered this month at least two
very similar ones have been
reviewed in that time.

But if this month's review
books are all of a similar type,
they are all good o1, atthe least,
interesting examples of their
types. Also, taken togetherthey
spell outatheme that describes
a mainstreem of computer
activities and developments,

The first bock provides an
introduction to specific per-
sonal computers and to pro-
gramming them in BASIC. The
market seems to show an insati-
able demand for such books,
and they seem to be regarded
as providing an introduction to
computer literacy. Inaway they
do, of course, but an awareness
of word processors, databases
and spreadsheets, of howto use
them, and of what they can be
used for is quite as important. In
otherwords afamiliarity with the
major programs that have
already been written for the
computer can make it much
more useful than if you only
know how to program it.

Many of the developments
that are involved in making the
computer easier to use are
being achieved by program-
ming the computer in higher
level languages than BASIC.
These include making it accept
speech input and giving it the
capability to  understand
ordinary speech. Again, thereis
a contrast between program-
ming the computer for these
developments and using them.
Itisrarely articulated thatonly a
few people need to be able to
write the programs. The rest of
us need only know how to make
use of them.

OQur second bock is about
LOGQ. This isn't exactly a
super-high-level language,
although it's level is higher than
that of BASIC. It can be used to
convert the computer into a
device that allows children
(and anyone else) to learn and,
further, to leam in the same
natural and unforced way as
they leam to speak. The book
presents some nicely anarchic
images of children learning by
using computers without the
interference, or even the pre-
sence, of teachers.

The techniques upon which

Garry Marshall

BOOK PAGE

making computers easierto use
are based are drawn from artifi-
cial intelligence studies. It has
been said that artificial intel-
ligence is the study of how to
make the computer do things
that we do not yet know how to
mcke it do. And also that as
soon as we do know how to do
something, that thing moves
from being a research topic to
being commonplace. Artificial
intelligence  programs are
expressions of the theories of
the practitioners of Al; they are
seldom, if ever, written in
BASIC. LISPand PROLOG are
the lingua franca here. But our
third book presents BASIC pro-
grams for some of the simpler

acuvities ‘hat hC{VE b%:CI}IE
possible as a result of the find-
ings of Al

Another area that artificial
intelligence has contributed to
in a considerable way is
robotics. Here the computer is
used to provide the intelligence
for, and to control, a device
capable of performing physical
actions. The fourth book is con-
cemned with control, explaining
very clearly how a micro can be
used for this purpose.

Qur final bock provides an
overview of personal comput-
ing, but it is disappointingly
lacking in any coverage of more
recent developments in com-
puting. This is apart from the
factthat, asmore than one ofthe
other books points out, the
developments in the personal
computer sphere can be very
deceptive if taken to represent
what is happening in comput-
ing generally.

Me and My Micro by Paul
Shreeve is designed to accom-
pany Yorkshire Television's
series of the same name. Butthe
book can be read without
seeing the TV series. [t provides
an introduction to using the
BBC, Electron and Spectrum,
and then shows how to program
them in BASIC. It follows a, by
now, very well-tredden path,
butit does so with competence.
The programs that are presen-

‘The mainstream of computing’ is the phrase to sum
up this month'’s selection of books, which range from
LOGO to microcomputer control applications.

ted are forinteresting tasks, and
they contain some very useful
techniques, so there is a good
deal to be leamt from them by
the beginner. Starting with
simple games programs for
moving targets, firing lasers and
hitting targets, it moves on to
mazes and maze running,
showing how graphics can be
introduced to advantage. It
then moves from games to
anagrams and finally to a pro-
gram for Pelmanism. The last
leads to the development of a
substantial program for which
the reader can observe the
sensible development and
structuring.

But the book has no really
clear aims and objectives, and
one is left wondering where one
has got to and what there is to
do next. Perhaps the program-
mers in Yorkshire can write
BASIC programs to control
automatic coal-winning equip-
ment. [ doubt it somehow,
though, and notjust on comput-
ing grounds.

Logo — a guide to learn-
ing through programming

by Peter Goodyear contains as

though, in explaining the
author's views on the educa-
tional value and application of
LOGO. [ feel that there is little
new in what he e bt
everything that he presents is
clearly drawn from his own

experience and all the ideas
are moulded by his struggle to
articulate the value of LOGO

for learning and then to per-
suade hisreaders. Asthe author
admits, the book is a paradox,
forhe feels that LOGO -
thing to experiment with and
experience rather than to be
taught in a formal way. He
would like to see children left to
their own devices with LOGO
to explore as they will. In this
way, they can leamm Mathe-
matics from a ‘Mathsland’
supported by LOGO in the
same way as they naturally
leam a language. In the same
way as adults know language

B2 S R S L AR G T e e e
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REVIEW : Computing books

and surround the child with
experience of it, interaction in it
and correction in its use, so the
computer can do the same with
Maths, and cther topics.
Allowing children to explore
and learn in an undirected way
will arouse certain worries. In
the primary school, where there
are no constraints  from
examinations and their syllabi,
it may not be such a problem.
Researchers investigating how
children learn with LOGO
claim to have identified the
three general stages into which
leaming can be divided in the
way that children use LOGO.
These are the ‘enactive’ stage of
leaming by physically mani-
pulating objects, the ‘iconic’
stage of learning from images,
and the ‘symbolic’ stage of
learnin with language.
LOGO can provide each stage
and transitions between them.
Moving a floor turtle with
individual commands is to
physically manipulate an
object. Writing a program in
LOGO is to leam with

language, in particular, how to

describe some future actions

that a turtle must take.
Although the identification of

'

children's development with
LOGO with general learning
development is probably too
pat it does hint at the power of
LOGO to provide a natural
leaming environment. It is
possible that classrooms of the
future will contain only com-
puters and that teachers may
not be needed?

To complement this book,
LOGO In The Classroom by
Shirley Torgerson
many ideas for activities, pro-
jects and problems to solve with
the use of LOGO. Actually, the
ideas could be used in the
home quite as well as in the
classroom. (Goodyear remarks
that the place for LOGO may
be the home, not least because
of the availability of a computer
there on a cne-to-one basis,
which is far from likely in
school). Also, the projects are
often as suitable for BASIC as
for LOGOQO, so this bock can be
seen as a plentiful source of
ideas for what to do with any
computer anywhere.

Exploring Artificial Intel-
ligence On Your Computer
by Tim Hartnell gives me the
impression that its author has
read a few books on artificial
intelligence to learn about i,
and has then decided to write o
book embodying the simpler
things that he has read about

contains
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and can write BASIC programs
for. An appendix contains a list
of Al books for furtherreading
would be farbettertoread afe
of the books given here for
enlightenment on Al matt
than to read the &
the programs in

The value of the boock,
though, isinits programs. There
are BASIC programs |
understanding natural langu-
age, for leaminc ] n

fashion and, as lo
not expect muc
quite impressive.

Micros In Control by
Gerald Bettridge describes in
that are just about as
sim as they possibly could
be how to attach, and control,

=ms such as lamps, motors
d stepper motors to amicroe. It
deals with 6502-based and Z-
80 based micros, giving
code routines for
ives a rather dated

s and the Jupiter
0 smgll pages of the
text it deals with
al projects and rather a lot
computers, and so the treat-
nts are necessarnly brief. A
final section on the Ace is mer-

cifully brief given the fate of that
machine. But some of the pro-
jects are both interesting and
usetul. In dll, this provides a fair
introduction to the use of micros
for control that requires as little
expertise in electronics as it is
possible to imagine:

The Penguin Book Of Per-
sonal Computing by John
Graham is, like many of
Penquin's computer books, a
disappointment to me. My
judgement is basically unfair
since there is nothing wrong
with the book. It provides a
summary of computing acti-
vities biased towards personal
computer user. But it is too con-
ventional, too conservative
and, for a bock published in
1984, too far behind the game.
One has always read Penguins
and so come to associate a
standard with Penguin books,
which this one does not meet.

Its chapter on languages
covers BASIC and COBOL,
but doesn't mention LISP and
PROLOG. LOGQO isn't men-
tioned, and although there is a
brief section on computers in
education, it hardly strays from
distance leaming and com-
puter-assisted instruction. The
chapter on personal computers
in business just mentions
spreadsheets, without really
saying what they are, and
doesn't mention databases at
all. (They are mentioned in the
following chapter on networks).
Arificial intelligence doesn't
rate a mention anywhere.

I would summarise the book
by saying that it gives a good
account of where we've been, a
sketchy one of where we are,
and nothing of where we might
be going.

This month's books are:

Me and My Micro by Paul
Shreeve (NEC with Yorkshire
Television) 115 pages, £2.95.
LOGO — A Guide to Leamn-
ing Through Programming
by Peter Goodyear (Ellis-
Horwood) 206 pages, £6.50.
LOGO In The Classroom by
Shirley Torgerson (ICCE Pub-
lications) 202 pages.
Exploring Artificial Intelli-
gence On Your Microcom-
puterby Tim Hartnell (Interface
Publications) 357 pages,
£4.95,

Micros In Control by Gerald
Bettridge (Longman) 96
pages, £4.95.

The Penguin Book Of Per-
sonal Computing by John
Graham (Penguin) 304 pages,

£13.95. .
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k at the principles behind memory

] to extend the normal addressable
1e doors of the all-new Computing
ntirely devoted to tried and trusted
by locking at ways to add missing

on printers and printer interfaces will be

=3 Articles described here are in an advanced state of preparation
N but circumstances may dictate changes to the final contents.
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BBC MACHINE
CODE MONITOR

John Owen

Although the BBC micro sports a remarkably usable machine code
assembler, it is almost mysterious to discover that the machine does not
carry a resident firmware monitor program. We rectify this deficiency this

issue, with a monitor program which occupies less than 600 bytes of your
precious RAM.

T
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SOFTWARE : BBC Machine Code Monitor

sing the BBC micre's built-in assembler makes it very

simple to write machine-code programs. Unfortunately,

the same cannot be said for de-bugging the completed
program when it fails to work as expected. Even short and
apparently simple programs written in machine-code often
produce unexpected results when they are run and, without a
means of easily examining and modifying individual memory
locations, it can be very difficult to locate the source of the trouble
— especially for those of us who are new to 6502 machine-code.
There are, of course, many aids available for the machine-code
programmer ranging from plug-in “toolkit” ROMs to extensive
utility routines written in BASIC. It is difficult to justify the initicl
expense of one of the ROMs if only a small percentage of your
programming is in machine-code and I find that utility routines
written in BASIC are very inconvenient to use because of the
constant necessity to change "PAGE". In addition, they tend to
take up a dispropertionately large amount of memory leaving little
for your program’s source code (ie the assembler listing) and the
object code (ie the machine-code itself).

The utility program presented here is written entirely in
machine-code enabling it to be "tucked-away' somewhere out of
harm'’s way. I have deliberately kept it relatively short (and
simple) so that it occupies as little of the Beeb's precious memory
as possible. The assembled code occupies a little over half a
kilobyte and I usually assemble it at &900 where it uses memory
from &900 to &B54. Pages &9 and &A are used mainly by the
RS423 and cassette systems and page &B is used to store the
‘function key’ definitions. If your machine-code program is to use

ny of these functions then the "Monitor will have to be LOADed
elsewhere. One possibility is at &8AQ. This leaves page &B clear
but does occupy the printer buffer. Do not be tempted to
assemble at &300, by the way. This area is used by the Sound
system and assembling the Monitor here will produce some
interesting — but totally useless — effects!

Once you have selected an area suitable for your purposes,
you should save a machine-code file of the assembled program
with, for example:

*SAVE MONITOR 08A0 0AFD

It can then be run from BASIC by typing *RUN MONITOR or, if
you have discs, by simply typing *MONITOR.

It is also worth saving the assembler code version as a BASIC
program so that you can re-assemble it to a different location
should the need arise.

When the Monitor is *RUN, it sets the ‘resident integer variable’
MY% to its own start address so that, when you quit the Monitor and
go back to BASIC, you can easily call up the Monitor again by
typing CALL M%. This means that you don't have to remember
the Monitor's start address.

USING THE MONITOR

*RUN the Monitor and the screen will display:
B HIB O

Type Q to quit back to BASIC and type in the following program
by way of a demonstration:

10FORI%=0TO3STEP 3
20 P% = &4000

30 [

40 OPT 1%

50 .start LDY #0

60 .loop LDA text,Y

70 CMP  #ASC“K"
80 BCC finish
90 JSR &FFE3

100 INY

110 JMP loop

120 .finish JMP M%

130 .text EQUS “ABCDEFGHIJK”
140 ]

150 NEXT

10 REM Machine-code Monitor for the EBEC micro.
20 REM Set FZ in line 50 to & suwitable value,
30

40 FOR IX%=0 TOD 3 STEF 3
30 FZ=84000

&0
O E
80 OFT IZ
?0 JMONITOR
100 LDA #MONITOR MOD 2%56
110 STA &0434 tAddr of MA C(lo)
120 LDA #MONITOR DIV 25
130 8TA K0435 tAddr of MZ (hi)
140 LDA #229 iDisable Escape
150 LDX #1 ey
160 USRS REREA H
170 LDA #15 sTurn off page-
180 JSR &FFEE jmode .,
190
200 LSTART
210 LDY #0 ’
] ] o
230 LDA FROMFT,Y jFrint command
240 JSR RFFE3 sprompt.
250 INY ;
260 CMF #0 s (tend of text).
270 ENE LOOF H
280 JSR &FFEOQ sGet keyrd char
290 JER &FFE3 sand print it.
300 CMF #ASC "F" }"Program"
310 EEQ FROG H
320 CMF #ASC "G" }"Run prog"
330 EEQ GO H
340 CMF #ASC "H" ;"Hex/Asc Dump"
] BEEQ HEXDUMF
360 CMF #ASC "EB" }"Ereakpoint"
370 EEQ REGDUMF 3}
380 CMP #ASC "Q" $"Quit to Easic"
390 BEEQ EASIC H
400 JMF START yTry Again.
410
420 +FROG JMF FROGRAM
430 GO JMF GO1
440 HEXDUMF JHMF HEX1
450 +REGDUMF JMF REG1
44640 JEBASIC
470 JSR &FFE7 sNewline
480 LDA #229 sEnable Escape
490 LDX %0 they,
500 LDY #0 H
H510 JBR RFFF4 H
520 LDA #0 jFush Easic return
%30 FHA jaddress onto
540 LDA #&80 jetack and return
550 FHA tto EBasic.
H560 RTS H
570
580 FROMFT
590 EQUE 13 ! EQUE 10
400 EQUS "P G HEQ®?™"
610 EQUE 0
é620
630 +BUFFER
640 EQUE (BUFFER+S) MOD 256
&S50 EQUE (BUFFER+3) DIV 25é
660 EQUE S
&7 0 EQUE &30
4680 EQUE &44
4690 EQUS STRING$ (16, CHR$(32))
700
710 +GTADDR
720 LDA 44 sEnter max length
730 J8R LDEUFFER jinto Buffer.
740 LDY #0 tGet. first byte
730 JSROLDEYTE jfrom Buffer and
760 STA &F3 resave it
770 JER LDEYTE yAnd second byte
780 8TA &F2 sand save 1t.
790 RTS H
Boo
810 LLDDATA
820 L.DA 2 sMax lenath of
830 JOR LDEBUFFER §input in buffer.
840 L.DY %0 H
850 JLDEYTE
860 JER CVHEX ¥
870 ASL A yShift Hex nibble

:
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a0

990

G0

100D (
L0000
1010

1020

1030
1040

1 050
1. 050

1380

PLo mesebs and
tstore i buffer.

sl bl L L

*
+
i
.
¥
‘
1
yCormvert 2nd
3
.
r
.
’]
.
’

complete
H byte and
leave in “A‘.
CUHF X
LDA BUFFER+S,Y 3§
CME #&3A 3 é i AL
ECS LTTER Y
AND #&0F tMask. off top bits
RTS :
LTTEI
AND . & OF H
LG :
ADC #&09 H
RTS !

&FFF1

STY EUFFER+11;}Save

+FRTHEX

e
w1

EUFFER+12

LS8R A

+SFACE
LDA

+FPRTASC
El=6
ADC #48
CHMF #58
ECC NUMEBER
ADC 6

+ NUMEER
JSR &FFE3

RTS

+FRTADDR

o

+FROGRAM
JSR
L.DA
+NXTADDR
JER FRTADDR
LDY #0
LDA (&FZ2),Y
J5R FRTHEX
JSR SFACE
JER LDDATA
LDY BUFFER+11
CFY #0
EEQ NOCHANGE
CPY #1
EEQ DONE
LDY %0
ST LE&EZ)WY
« NOCHANGE
LG

GTADDR
&F3

sMar. length.
256)
25470

+ .
sGet input.
length.

'
2

Convert to
ascii form
for printing

*
14
.
*
.
?
.
¥
.
4
t
.
+
+
*
.
?
.
?

sErAnt in
ydecimal
sform,.

ascii

- we

- we

tFrint address
$in Hex.

Frint & space

- wo wa we

jGet prog.start
jaddress.

yAnd print it.
;

sPrint data at
tselected addr,
sFrint 8 space
;Get new data
1Get length of
yirnputs Zero is
yno new data.
s0ne means leave
iproaram mode.

.. we

yIncrement addr

1760
1770
1780
1790
1800
1810
1820
1830
1840
18350
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
190
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2310
2120
2130
2140
2150
2160
2170
2180
7190
2200
vt Ul
2220
2230
2240
psdaill]
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
23710
2380
2390
2400
2410
2420
2430
24990
2450
2460
24710

+ DONE

+G01

+HEX1

L Onep

conel

conet

+ONeas

JFRTD

+FRNT

REGL

LDA
ADC
STA
LDA
ARC
STA
JMF

JMF

JER
LDA
STA
LDA
STA
JMF

JSR
age
L.DX
ine
JSR
LDA
JER
LDY
wte
LDA
JSR
JER
INY
CFY
ENE
JSR
L.DY
s

LDA
CMF
BGE
CMF
BCS
JMF
or

LA

JBR
INY
CFY
ENE
(e
DA
ADC
STh
LDA
ADC
8TA
DEX
CFX
ENE
JER
JER
CHF
EEQ
JMF

JBR
L.DA
STA
L.DA
GTh
L.DY
L.DA
STA
INY
L.DA
STA
INY
LDA
STA
L.DY
LDA
STA
DEY
LDA
8TA
DEY

8F2 tat &F2/8F3.

1 H

&F2 H

&F3 H

#0 H

&F3 H

NXTADDR sFrint next addre.

START sEBack to Monitor.

GTADDR Get rwun addr.

&F2 jand store it

BUFFER+13 jim temporary

&F3 tbuffer. Then

EUFFER+14 § jump to that

(BUFFER+13) jaddress.

CTADDR tCet asddress.

*1é6 sLimes/paqge.
jstart new line,

30

(RE2), Y
FRTHEX
SHACE

$8
onebyte
SFACE
¥0

(8FZ) .Y

FASC . M
SEEEE

8

oneassc

&F2
38
&F2
&F3
40
&F3

#0
omaline
EFFE7
EFFEO
#332
Onepage
START

GTADDR
&F2

&F8

&F3

&F9

#0
(BF2),:Y
EUFFER+15

(&F2),Y
EUFFER+17

#2

sPrint start-of-
tline address.
1Set index to 0

;Get data from
taddr. & print it
rand 2 space.
tIne. addr. index.
1 If not yet 8

rrdo next byte,
yelse print space
tSet index to 0

yGet data asqain
am e o Rlef e UL
tprint a8 dot.
$If » asc char.
sprint a8 dot.
tFrint asc char.

tFrint a8 dot

jor asc. char.
jIncrement index.,
$If not wet 8
sprint next char.
18 bytes now
sprinted in Hex
jand ascil so
yadd 8 to address
yetored at &F2/&F3
sready for next

: 8 bhytes.,

tDecr,s line count
sIF mot get 0
sprint next line.
jElse newline

yGet kybrd input
F LT ace-har

b next page
sk - to monitor

*
1P

H =

sMove EBreskpoint
jaddress to wunused
tlocations in

Fin Zero-page.

. s

yMove dats from
sbrkpnt addre
sant store in
stemporary
shuffer.

s wa

sChange adodeva e,

F(BREAK DIV 2T6)

(BFZ),Y

#CEREAK
(&F2),Y

sto addr of Lhe
tEreakpointa. e

MOD 258)

srouwtine in
ymonitor.

40

COMPUTING TODAY FEBRUARY 1985




SOFTWARE : BBC Machine Code Monitor

2640 L.DA #&4C tMachine-code
2650 5TA (BF2),Y pfor “JMFP“

2660 JMF START tBack to monitor.
2670

2680 EBREAK

2690 FHF y8ave the 46502
2700 FHA jregisters.,
2710 TYA H

2220 FHA H

2730 TXA H

2740 FHA H

2750 L.DY &0 iNow restore
2760 LDA BUFFER+1S% jorigqinal data
2770 STA (&F8),Y yinto ‘broken’
2780 INY iproaram.

2790 LDA BUFFER+16 §

2800 STA (RF8),Y H

2810 INY 1

2820 LDA BUFFER+17 3}

26830 GTA (&F8),Y H

2840 LDY #0 H

2830 JTEXT1

2840 LDA TEXT,Y tFrint ‘header’
2870 JBSR &FFE3 tfor register
24880 INY sodump o

2890 CMF &0 i

2900 ENE TEXTI1 H

2910 FL.A tGet X reg.from
2920 JSR FPRTHEX tstack, print it
2930 JSR SFACE rand space.,
2940 FlLA tNext the Y regq
2950 JSR FRTHEX H

2960 JSR SFACE '

2970 FL.A sThen the A reg
2980 JSR FRTHEX H

2990 JSR SFACE H

3000 FLA t1Get status reg

3010 STA BUFFER+1S jand save it,
3020 AND #&80 tCheck. ‘N’ flag

3030 ENE FRNT1 vand print 717
3040 LDA #ASC "0" .jor ‘0°

3050 JSR &FFEE '

3060 JMF ZERO ;

3070 JFRNT1

3080 LDA #ASC "1" 3

3090 JSR &FFEE H

3100 .ZERO

3110 LDA BUFFER+15 3

3120 AND 2 jGet ‘2’ flaaq.,
3130 ENE FRNTZ sand print it.
3140 LDA #AGC "0"

31950 JSR &FFEE ;

3160 JMF CARRY H

3170. +FRNTZ

3180 L.DA #£ASC "1

A0 JEBR RFFEE H

3200 LCARRY

3210 LDA BUFFER+1% §

3220 AND  #1 tNow the carry
3230 ENE FRNT3 tflag.

3240 LDA #ASC "0

3250 JFRNT4

3260 JSR &FFEE ’

3270 JMF START H

3280 .FRNT3

3290 LDA #ASC "1

3300 JMF PRNT4 H

3310 JTEXT

3320 EQUE 13 ! EQUE 10
3330 EQUS "X Y A NZC“
3340 EQUE 13

3350 EQUE 0

‘3360 1

3370 NEXT

3380 M% = MDNITOR

Type RUN to assemble the program and CALL M% to call up the
Monitor. Type G4000 to run the program. The letters A to K
should be printed on the screen and the program should then
jump back to the Monitor. Because of a ‘deliberate’ bug in the
program, what actually happens is that it jumps straight to the
Moniter without printing the letters. The program is obviously
jumping to ‘finish’ too soon. Type B4007 to insert a Breakpoint at
address &4007 then G4000 to run the program again. The screen
will display:

X Y A NzZC
00 00 4 1 1080
P TR Q 7 o
This shows that the Y register contains O (we loaded it with O in
line 50 of the assembler listing) and that the A register contains
41, which is the Hex value of the letter ‘A’. The first letter of the
text has, therefore, been loaded into the A register but we can
also see from the register dump that the 'carnry flag’ (nzC) is zero,
that is not set. Therefore the instruction at line 80 — Branch if
Carry Clear — is being obeyed immediately so the subroutine at
line 90 never prints the letter. Type Q, LIST the BASIC program
and change line 80 to:

BCS finish

Type RUN to re-assemble the program, CALL M% to call up the
Monitor and G4000 to run the program again. This time the
screen will display:

ABCDEFGHI]
PGHEQ?__

Better but still not quite right. The final 'K’ is missing. This time,
insert a breakpoint at &4010 by typing B4010 and run the
program again with G4000. Now the display will be:

ABCDEFGHI]
X by A NzC
00 0 A 4 B DTS

P G T B Q f
The Y register contains OA which, if you count along the text, is
pointing to the letter 'K’ and the A register in fact contains the
letter K (&4B). The carry flag now contains ‘1’ so our test at line 80

— Branch if Carry Set — is being obeyed one letter too soon. So,
type Q, LIST and change line 70 to:

CMP #ASC “K" +1
Re-assemble the program, type CALL M% and G4000. This time,
the program will run correctly.

So, we have seen the Moniter's G B and Q in action; what
about P and H? Type P4000 to examine the demonstration
program. Step through the listing by simply typing ‘retum’ or
change specific locations by entering the appropriate data
followed by ‘return’. Jump back to the Monitor by typing just one
character (for example ‘A’) then ‘return’.

Type H followed by a four-digit address to display a Hex and
ASCII dump of memory. Sixteen lines are displayed at a time —
hit the space bar for the next sixteen or any other key to return to
the Monitor.

THE MONITOR PROGRAM

There follows some brief notes about the Monitor's assembler
listing, which was written on a BBC-B with the 1.2 Operating
System and Level 2 BASIC.

Lines 100 to 130 set up the value of M% to the start address of
the Menitor itself. The value of M% is always stored at &434/&435
so this is easy to do.

Lines 140 to 160 disable the 'Escape’ key. This facility is not
available with Operating Systems before 1-0 so these lines would
have to be lelt out.

Lines 220 to 400 are the 'main loop’ which prints the 'P GHB
?" prompt and waits for your reply before jumping to the
appropriate routine. Early versions of the assembler do not have
the EQU’ operator so you will have to leave the assembler at line
640 and use the indirection operators query, pling and dollar to
set up the 'prompt’ and ‘buffer areas.

Lines 710 to 1550 are subroutines to get two and four digit
Hex values from the keyboard and to print them either as Hex
values or as ASCII characters.

Lines 1570 to 1840 are the routine for the ‘P' command.

Lines 1860 to 1920 are for the ‘G’ command.

Lines 1940 to 2400 are for the 'H command.

Lines 2420 to 2660 are for the 'B' command.

Lines 2680 to 3350 are for the register dump routine which is
entered when a 'breakpoint’ is encountered. Once again, early
assembler users will have to use the query, pling and dollar
operators for the text between lines 3320 and 3350.

\
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Correspondence

PRINTOUT

Your opportunity to ask questions, put us straight, seek advice, or to
just do some good, old-fashioned moaning.

SUBMISSIONS

i

[recently submitted an article to
Computing Today in response
to your invitation which
appears at the foot of the
Contents page each issue. The
article was based around a
sophisticated screen dump
utility program which I had
written for the BBC micro linked
to a Nagasaki Z2000 printer.
After waiting for some consider-
able length of time, [ received a
letter of refusal which I felt was
grossly unfair, given that (in my
opinion) the article met and
probably surpassed your ‘stan-
dards’. Admittedly, the article,
or at least the program, was not
written with the magazine in
mind. but if readers and pro-
spective contributors had more
rigid guidelines to follow, it
would be both useful and
informative.

Yours sincerely,
Guy Allen,
Plumstead.

The Editor Replies:
Thank you for your letter, Guy,
as you have given me an
excellent  opportunity  to
suggest some general lines that
potential Computing Today
contributors may wish to follow,
But first, allow me to apologise
fo you and other readers who
have experienced that most
protracted of delays, the ‘long
wait. The reasons for this are
too numerous (ie too controver-
sial) but readers may rest
assuredthat henceforth, all cor-
respondence will be answered
promptly (weather permitting)
and without delay.

Your main point regarding
the rejection of material is an
Important one. In your specific

case, the article was rejected
NOT because it was sub-
standard, but because it failed
to take into account the simple
fact that it would appeal to very
few readers ie those with BBC
micros and Nagasaki printers
(the Z2000 to boot!). Briefly, the
kind of article that is likely to
snapped-up’ by us are those
which discuss general princi-
ples at length, backed up with
example programs which
demonstrate the principles ‘at
work . Similarly, the ratio of list-
ings to descriptive copy is of
concern to us. Most of our com-
petitors use a program as the
starting point for an article,
hence the trend is for 3 or 4
pages of listing backed up with
one page of descriptive text.
Our aim in Computing Today is
for a reversal of this trend, such
that the final article would con-
tain 2 or 3 pages (say) of
descriptive text, and a page or
so of listings, if necessary. In an
ideal world, the listings would
be dispensed with completely,
and principles would ulti-
mately be described in algo-
rithmic form, or in pseudo-
code’ such that the reader
could digest and understand
the sequence of operations
necessaryforhim to perform the
final coding himself. However,
readers are invited to write to
me to express their feelings on
this topic.

DODGY ON
DRAGON

Dear Sir,

I was very happy to read the
articles on the Dragon in your
October 1984 issue, especially
the one submitted by M.A.
Seymour (“Negative Thoughts”).
I have had very little experi-

ence using machine code, and
have been baffled and frus-
trated about how to change the
text display on the Dragon.

According to the Motorola
spec’s, the 6847 video chip
should be able to produce
FOUR text displays: black on
green, black on orange, light
green on dark green and light
orange on dark orange. On the
other hand, the Dragon user
manual says, describing the
SCREEN command (SCREEN
type, colour set):

“TYPE is O for the text
screen . .. The COLOUR SET
is also either 0 or 1. The
default. . . is SCREEN 0,0. This
sets the text screen with black
on green colour set. ([t is possi-
ble to use SCREEN 0,1, which
gives black text on an orange
background, but every time the
computer prints it will revert to
black on green.)”

[ would like to comment that,
in fact, the only way to hold the
orange text screen is by initiat-
ing a continuous, or very long,
loop, to keep the computer
busy. As soon as you press
BREAK, the green screen
retumns, soit's notjust PRINT that
causes this.

Returning to the very wel-
come article by M.A. Seymour, |
was absolutely thrilled to find
that IT WORKS! At last, green
on black! However, the article
states (first paragraph)
green characters on a dark
screen background or orange
equivalents using SCREEN
0,1." I humbly ask, can this
really be done? If so, Iwould be
extremely grateful to know
HOW?!

Sincerely yours,
(Ms) M.S. Greer
Republic of Transkei

We would be pleased to hear
from anyone who knows the
answer to this.

AMSTRAD
HASSLES
Dear Sir,

I am having difficulties in using
an Epson printer with the
AMSTRAD CPC464: No matter
where [ put the DIP-switches, I
gettwoline feeds atatime. How
can I get only one feed per
line?

Name and address supplied.

The Editor Replies:

I you look in your User Instruc-
tions, you will see a list of printer
port connections. It shows pin
14 earthed. Now, on an MX80
printer earthing this line, either
externally or by means of a DIP-
switch, produces an aufomatic
line feed. This is believed to be
the case with other Epson
models, as well.

It is clearly necessary to
break this line somewhere in
order to make the printer com-
patible withthe CPC464, which
always putsout CRandthen LF.
AMSTRAD, on the other hand,
would probably advise you to
buy one of their printers. . .

CLUB AFRICA

Dear Sir,

The Dumont and Syndercombe
Amateur Computer Club of
South Africa was formed in
1983.Itis opento people world-
wide with any microcomputer.
Members receive monthly
newsletters, brochures, com-
puter courses and more. Mem-
bership in Scouth Africais R1,20
per annum and International
membership is free. Anyone
who is interested should con-
tact Jean-Pierre Dumont (Inter-
national Affairs) at 8 Kipling
Road, Farrarmere Benoni 1500,
Transvaal, South Africa.

Yours sincerely,
Jean-Pierre Dumont.
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SOFTWARE : Spectrum ON ERROR facility

SPECTRUM
ERROR HANDLING

B. Twissell

. An ON ERROR facility can be an invaluable aid when debugging a
‘ program. We show you how to add such a facility to your Spectrum.

his article describes a
T short machine code
routine which adds an
ON ERROR facility to Spec-
trum BASIC.
There are many ways in
which a BASIC program can
terminate:

1) legitimately, by reach-
ing the end of the program
or by a STOP statement.

2) By a bug in the pro-
gram: NEXT without FOR,
Out of DATA, etc.

3) By an unforeseen event:
QOut of memory, Number
too big, etc.

4) By an I/O error: STOP
in INPUT, Tape loading
error, End of file, etc.
5) By the wuser
BREAK.

typing

When one of these events
occurs, we may want the pro-
gram to continue running,
and possibly take some spe-
cial action. There are many
things that can be done:

a) termincate.

b) ignore the error and
carry on regardless.

c) repeat the statement
which caused the error.

d) jump to some other
statement.

e) perform some statement
(or routine) and then
return to the interrupt
statement.

f) hang up or self destruct.

We might want different
actions for different errors; eg
(b) is suitable for (5) but (d) is
more suitable for (3). The only
action provided by Spectrum
BASIC is of course (a).

THE
COMPETITION
Other microccomputers have
ON ERROR and ON BREAK
statements for specifying the
actions to be taken when

errors occur. In principle,
Interface 1 owners could write
a machine code routine to
add such statements to the
Spectrum. However, the
facility described here is
accessed via USR, PEEK and
POKE; it can be used whether
Interface 1 is present or not.
The new facility will handle
all the errors which have a
report number — thus things
like "L BREAK" are handled,
but note that “"Microdrive not
present’’, etc are not.

Program 1 loads a machine
code routine into memory. If
the checksum is correct you
should save the code using:

SAVE --- CODE 30000, 64

The dashes should be
replaced with the filename of
your choice. The routine is
actually relocatable, which is
a posh way of saying that it
can be placed anywhere in
memory. Thus you can load it
again by:

CLEAR 59999
LOAD --- CODE 60000

or whatever.

To turn the error processing
on, you simply call the
routine, using:

RANDOMIZE USR 30000

30000 is of course replaced
by the appropriate address it
you've loaded it elsewhere.
This would normally be the
first statement in the program,
for the obvious reason that
error processing is turned on
before any errors can occur.
This implies that you should
load the machine code
routine before loading the
BASIC program.

When error processing is
on, the BASIC program is
allowed to terminate ‘nor-
mally’, either with "OK" or by

a STOP statement. The error
processing will be turned off
at this point, so if you re-enter
the program you'lll have to
turn the error processing on
as before.

An attempt to terminate
with any other error report

will be cought, so that the
BASIC program continues
running.

DESIGN
CONSIDERATIONS
The routine has been

designed to keep the interface
with BASIC simple, and also
to keep the routine itself sim-
ple. It would have been poss-
ible — by some suitable
POKE statements — to tell the
routine such things as the line
number to jump to, but this
was rejected for simplicity's
sake.

Perhaps the most obvious
thing which the routine could
do is an automatic CON-
TINUE whenever an error
occurs. This would mean for
example that BREAK would
be ignored, but if you wanted
to take some action you could
detect that a BREAK had
occurred either by looking at
the keyboard or by PEEKing
the variable ERRNE.
However, in most cases, CON-
TINUE repeats the statement
which caused the error. If the
error was, say, Number too
big, then the statement would
fail again, and the program
would hang in a tight loop for
ever. And if a VERIFY fails,
there's no point redoing the
VERIFY unless you also redo
the SAVE first.

Rather than have a lot of
special cases to try to cope
with all eventualities, the solu-
tion chosen has no special
cases — dafter an error, execu-
tion is always resumed at the
next statement. For example,
in

I10LETn =4

1I0LETn =1/0

120 PRINT n
the division will result in Num-
ber too big. The program will
not crash, but will resume
execution at the PRINT state-
ment. Since statement 110 is
not completed, n will still hold
its old value, and so 4 will be
printed.

WHAT NEXT?

After an error has occurred,
the system variable ERRNR
(one byte at 23610) will hold
a value other than 255.
ERRNR corresponds to error

reports as follows:

ERRNR REPORT
255 0 (CK)

G nfs L2 o)
210026 AB, ...

ERRNR will hold such a value
until the next error occurs, at
which peint it will be overwrit-
ten with the new error
number.

If you want to detect when
an error occurs, you should
first clear any previous error
condition by POKEing 255 in
the ERRNR. Beware that
executing the last statement
does not set ERRNR to 255,
because it is assumed to still
contain the 255 which was
put there when the program
began execution. The upshot
of this is that if some error has
occurred and you haven't
cleared ERRNR, the program
may not be allowed to finish.
You are advised to use a
STOP statement whenever
you want the program to
finish, since this sets ERRNR to
8 and will always work.

Thus all error types (2) to
(3) mentioned earlier are
caught, and any of the actions
(@) to () can be taken by
appropriate code in BASIC.

Program 2 gives some
examples.
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Program 1

10 REM

Implements an ON ERROR
facility in Spectrum BASIC.
See text.

.......................................................................

20 CLEAR 29999
30 address = 30000
40 LET h$= "210{000922b05ceb2a
3d5c732372c93a3a5c3c2802fe09call
1321445ccb7e280b3ad475c¢3c772a455¢
22425c2100007¢32715¢220b5c2ab05¢
e52a425cc39elb”
50 LET sum=0
60 FORi=1TO LEN h$ STEP 2
70 LET byte=16*FN d(h$(i))+
FN d(h$(i+1))
80 POKE address+(i—1)/2,byte
90 LET sum=sum-+byte
100 NEXTi
110 IF sum<>5087 THEN
PRINTFLASH1'''
“Line 40 is wrong!!!!”
120 DEF FN d(c$)=CODE c$—
(CODE 0" AND c$<="9") —
(CODE "a”—10 AND c$>="a")

Program 2

10 REM

Example of ON ERROR
facility. This assumes

that the necessary machine
code routine is in memory

ot address 30000.

20 RANDOMIZE USR 30000:
LET errnr=23610:
LET ok=255:
LET number too big=5:
LET stop in input=16:
LET invalid file name=14:
LET tape loading error=26
30 PRINT “'Setting up array.”’
"You can’t BREAK this"’
“(try it and see!l)”
40 DIM n(300)
50 FORi=1TO 300
60 POKE errnr,ok
70 LET n(i)=1/INT (10*RND)
80 IF PEEK errnr=
number too big THEN
PRINT “overflow"
90 NEXTi
100 REM LOOP
110 POKE errnr,ok
120 INPUT “Enter file name.”"’
“"STOP (shift-6) is""’
“ineffective..."”’
LINE 1$
130 IF PEEK errn:=
stop in input THEN
GO TO 110
140 REM END LOOP
150 REM LOOP
160 SAVE {$ DATA n()

170 IF PEEK errnr=

invalid file name THEN
STOP

180 PRINT “Now to verify.””’

“If it fails, the SAVE""’
“will be repeated.”’
“"BREAK will get you out.”

190 POKE errnr, ok
200 VERIFY £$ DATA n()
210 IF PEEK errnr=

tape loading error THEN
GO TO 160

220 REM END LOOP
230 PRINT “Finished"”
240 STOP

ON ERROR machine code

’
’
’
’
’
’
r
’
’
r
’
’
’
r
r
r
’
’
’

Ns e o wE M ma NE o ma M@ e E o wE SE M M@ oWa Sr o wa S s S o ws hs wa v

Adds ON ERROR facility to
Spectrum BASIC. See text.

First of all there is ashort
piece of code to turn on the
error processing. Thisis a
matter of working out the
address of the <on> label -
when this is invoked by USR in
BASIC, BC will have the value
of <turnon>, and <on> is 15
bytes away - then the address
of <on> is stored in two
places: an unused location at
23728; and in to the location

pointed to by ERRSP...

urnon LD HL,15
ADD HL,BC
LD (23728) . HL
EX DE HL
LD HL, (ERRSP)
LD (HL) ,E
INC HL
LD (HL) ,D
RET

The BASIC interpreter may
detect any error at all sorts

of places. However, the action
taken is always the same
(except, that is, for errors

from Interface 1). The
interpreter clears all the junk
from the Z80's stack. Since

the length of the stack depends
on where the error occurred,
ERRSP always points to the 2nd
value left on the top is an
address. Normally it is 1303H;
the code at this address prints
an error message and prepares
to receive a command. The
error processing is turned on
(above) by changinging this
address on the stack. Thus
when an error occurs, the stack
is cleared and our code is
invoked.

For error numbers 0 (ok) and 9
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SOFTWARE : Spectrum ON ERROR facility

; (STOP statement) we allow the

; program to terminate by jumping
; to the code which was supposed

; to be executed. ..

’

on LD A, (ERRNR)
INC A
JR Z, Ll
CP 9

Ll TP Z, 1303H

; if a jump is about to take

; place, bit 7 of NSPPC will be

; 0 - we do nothing. Otherwise,

; we set up NEWPPC and NSPPC with
; the line number and statement

; which is to be executed next

; (this is one more than the

; current statement). ..

LD HL, NSPPC
BL1: 7, (HL)

JR Z, L2

LD A, (SUBPPC)
INC A

LD (HL) A

LD HL, (PPC)

LD (NEWPPC), HL

; now we clear a couple of things

; which would ordinarily be

; cleared. ..

L2 LD HL,0
LD A H
LD (FLAGX) A
LD (DEFADD) HL

finally, the address of our

error will have been popped
from the stack, so we put it
back (remember, we stored it in
an unused location). . .

N We e e we e wa

LD HL, (23728)
PUSH HL

; now we jump back in to the
interpreter, as if CONTINUE had
; just been entered, but after

the check for BREAK. ..

TR TR TR TN S

LD HL , (NEWPPC)
TP 1BSEH
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Bill Horne

HIDDEN
VIRTUES

The Amstrad CPC464 has had nothing but favourable
reviews. However, we've found out just a little bit
more about the subtleties of this machine since we
reviewed it in October '84.

hen a new mic-
rocomputer appears
on the market,

everyone wants to get their
sticky fingers on the keyboard
and try it out. Is it just another
run-of-the-mill device, or has it
got some special virtue to com-
mend it? Unfortunately, the
answer may not be obvious at
once. The apparent value of a
new machine depends heavily
on the nature of the documen-
tation. If a given facility is not
mentioned in the user guide, it
may be difficult to guess that
the facility exists.

A case in point is the
AMSTRAD CPC464. In the
October issue of Computing
Today there was a thorough-
going review of the machine as
it then appeared. The con-
clusions were tavourable, and
no doubt encouraged a num-
ber of people to take a closer
lock.

Then further documentation
surfaced, and thatrevealed the
machine in an entirely new
light. Yes, it was anice machine
for the BASIC user, but it was
now seen to be much more
than that. Some of its potential
is yet to be realised in tull, but
there is quite enough to be
going on with.

SIDEWAYS ROMs

Just for starters, there is the pro-
vision for attaching 'sideways
ROMs' via the extension bus.
The AMSTRAD CPC464 uses
an ingenious system of memory
expansion. All  available
memory addresses are used for
64K of RAM, but the top and
bottom quarters of the address
range are shared with 16K
blocks of ROM, giving an
apparent memory size of 96K.

The top 16K of the RAM is
devoted toscreen memory, and
an area below this holds code
copied from ROM into RAM so
that it is always available for
immediate use. In the 0000-
0040 address range ROM and
RAM hold the same code,
though some bytes in this area
may be patched by the user to
put special code in RAM.

With such an arrangement,
it is essential to have means for
switching banks and jumping
to a given location simultan-
eously, or effectively so. The
CPC464 providesthisby creat-
ing what are really extensions
to the Z80 instruction set. For
example, a code sequence CF
XX XX is given a special
meaning analogous to the C3
XX XX format. The latter per-
forms asimple jump to the loca-
tion defined by XX XX, but the
CF code —used inthe CPC464
— does rather more.

Suppose the full call is CF 1B
88. This looks like an access to
address 881B, but the two top
bits of the address are stripped
away, and access is to 081B.
This is in the area occupied by
the lower ROM and the bottom
quarter of RAM, so the system
needs to know which is
required. Those two top bits
give the answer. [f bit 14isa l,
the lower ROM isdisabled, else
enabled, and bit 15 similarly
controls the upper ROM. The
desired object is achieved: the
jump address and the relevant
ROM state are implemented
simultaneously, to all intents
and purposes.

There is no need, by the
way, to worry about the ROMs
when writing to memory,
because written data always
goes to RAM. It is therefore

possible to write to screen
memory at any time. To main-
tain a constant flow of data to
the screen, the necessary
accesses to screen memory are
interlaced with ROM
accesses.

So this sets up a nice system
which achieves an apparent
50% increase in memory size
with minimum hassle. But the
system goes further. The lower
ROM holds the operating sys-
tem, while the upper ROM is
the 'language’ ROM, usually a
BASIC interpreter. In theory,
up to 251 alternative ROMs,
eachotf 16K, can be switched in
to replace the normal upper
ROM. These sideways ROMs
are not contained within the
main unit, but are accessed
through the extension bus.
They can be entered by
another ‘'pseudo op-code’,
known as FAR CALL. It takes
the form DF XX XX YY. XX XX
defines the entry address, YY
can select a particular ROM or
change the ROM state to ena-
ble or disable the upper and
lower ROMs.

It would be impossible to
gointoallthe aspectsof this sys-
tem here, but enough hasbeen
said toshow that the CPC464 is
something of a wolf in sheep's
clothing.

PATCHABLE JUMPS

The extra documentation also
revealed a massive list of more
than 200 operating system
calls, each one accessed by a
link set in RAM. It is therefore
possible to patch these calls to
introduce user code. This has
many uses. For example, it is
sometimes desirable to vet the
character codes passed to a

printer, eliminating any that
might produce undesirable
eftects. This con arise, for
example, when a data stream
contains VDU control codes
that would mean something
different to the printer in use.
Allthatisneeded isachangeof
the entry jump so that it
accesses user code, that code
performing the necessary vet-
ting process, and then calling
the original routine. Small
wonder that those in the know
have been calling the CPC464
'Hacker's Delight'!

Once again, it would not be
feasible to go into full detail
here, but the temptation to cite
some examples is too strong to
be resisted;

A calltoB900willenablethe
upper ROM, returning the
previous ROM state in the A
register. A call to B9O6 will
perform a similar service for

the lower ROM.

A call to B903 will similarly
disable the upper ROM,
while a call to B909 will dis-
able the lower ROM. Again,
the previous ROM state is
returned in A.

A call to B90C, with A setto
the value produced by the
calls described above, will
restore the previous ROM
state.

A call to BC7A will reset the
Sound Manager and the
sound chip. Thatcan be very
handy on occasion! If you
find the BASIC sound control
system tedious, and you
know how to control the AY-
3-8910 sound chip, you
need a call to BD34 with A
holding the number of the
register youwanttosetand C
holding the data you want
to send.

DEVPAC

To make full use of these
facilities, you really need an
assembler, adisassembler and
a monitor. Lo and behold,
AMSOFT can supply your
needs, with a Hisoft DEVPAC
adapted to the CPC464. We
have not been able to try this
out in full, but the associated
manual makes us impatient to
do so.
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B EkrE
SCREEN
RAM
P~
\\\“\
\"--.
RESERVED
i C000
\\
S~
\\
MEMORY
POOL
3FFF—_
| P~ 0040
COPY OF ROM
0000

SIDEWAYS
ROMS

Amstrad CPC464 memory map

It will be evident by now that
the CPC464 is redlly a
machine for the machine code
enthusiast, while remaining
quite docile enough for a
beginner. This highlights a dif-
ficult problem facing manufac-
turers. Should they aim their
design at one market or the
other? This is perhaps more a
question of documentation and
advertisement than of the
actual  hardware.  Many
apparently  quite  simple
machines have a lot of hidden
virtues, which are sometimes
put to good use by professional
programmers, while the actual
users remain blisstully
unaware of the complications
they are calling up. Those who
sell the machines may well
have even less understanding
of the hidden parts, and the
machines must first be sold to
people like that, before the
general public have a chance
to make a decision.

Had the CPC464 been
offered as a 'Hacker's Special’,
it might never have reached
the public at all. Yet it is being
snapped up mainly by
experienced users, rather than
first-timers. Printer cables have
been more in demand than
printers, suggesting that many
buyers have printers already.

The 'Concise Firmware
Specification’, an AMSOFT
publication, will also be in
great demand once its exis-
tence becomes known. Of
daunting size, it lists all the
operating system facilities and
explains the working of various
parts of the system, using a pro-
fessional format and a presen-
tation that would by no means
disgrace a minicomputer
manufacturer.

There is also the BASIC
Reference Manual, which des-
cribes and specifies the BASIC
system in more formal terms —
and more completely — than
does the User Instructions
book.

Even more documentation is
onthe way, but that is still in the
pipeline, and not for the public
gaze as yet.

As its full capabilities
emerge, the CPC464 looks
more and more like the pro-
totype of the micro of the future.
The hardware is incredibly
economical, and the main vir-
tues stem from the firmware.
That is more likely to produce
good results than complicated

hardware systems
backed by ;
slapdash software.
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FEATURE : Benchmarks

Don Thomasson

such tests?

BENCHMARKS

Speed is one feature that is often used to describe the performance of a
particular microcomputer. But how reliable are the tests that we use to
measure this quantity, and how can we guarantee the consistency of

benchmark tests intended to suit microcomputers. Of late,

the results given by different machines in execution of these
tests has sometimes been a little confusing, and there have been
suggestions that a revised set of tests might be considered. It
would be interesting to learn what our readers think about this,
but perhaps it would do no harm to take a closer look at the
existing benchmark tests to see whether we understand what
they tell us.

BENCHMARK 1

The first test is essentially a FOR loop of 1000 iterations end no
internal content;

I n 1977, the Kilobaud magazine introduced a set of

100 PRINT "S"

200 FORK =1 to 1000
300 NEXT K

400 PRINT "E”

500 END

Execution times for the interval between the display of 'S’ and
the display of 'E’ range from five seconds to less than a second.
The execution times for a single iteration of the loop thus
amount to similar numbers of milliseconds, it being assumed
that the surrounding actions contribute a negligible proportion
of the total time.

Looked at dispassionately, these figures are a trifle surprising.
What is involved in executing the loop? Line 300 establishes the
initial, current and final values of the loop index, and stores them
away, with the address of the end of the line (or the beginning of
the next line). Line 200 adds the step value, in this case a default
of unity, to the index variable, compares the result with the end
value, and if that end value has not been reached action returns
to the point defined by the stored address — the start of line 300.

We are thus concerned solely with the actions of line 300,
which entail an addition, a comparison, and a jump. And that
can take five milliseconds, perhaps five thousand machine
cycles? Evidently it does. After all, even simple operations on
floating point numbers are tedious and complex. But who said
anything about floating point numbers? Couldn't integers be
used? And some systems run faster if the variable name is not
appended to NEXT.

It begins to look as if there are a number of factors which the
simple definition of the test fails to take into account. In 1977, it
was reasonable to assume that floating point numbers would be
involved, and that the full form of the NEXT statement would be
used. That is no longer valid.

However, we have noted that the test establishes execution
time for an addition, a comparison and a jump, plus perhaps
some time used in scanning back through the stored loop data.

BENCHMARK 2

The second test uses a different form of loop;

100 PRINT "S"

200K=0

300K=K+1

400 IF K<1000 THEN 300
500 PRINT "E"

600 END

This time, the loop involves two lines. Line 300 performs an
increment, and line 400 checks the result against a constant
value, jumping back if that value has not yet been reached.
There is, as before, an addition, a comparison and a jump, but
the execution times are much longer, between 3 and 9
milliseconds per iteration. Now why should that be? The
difference is that the location of variable K has to be determined
three times, whereas with the FOR loop it can be found more
directly by reference to stacked values. And in some systems the
numeric value 1000 has to be converted to binary, whereas in
other systems the conversion is performed when the program line
is entered. There is not enough evidence to show how much these
factors contribute individually to the increase in execution time,
but it appears that identifying and fetching a variable may take
around a millisecond, certainly no more.

BENCHMARK 3

The third test inserts a new line into the previous listing;
310 A=K/K*K+K—-K

This adds between 5 and 13 milliseconds per iteration, the
time taken to perform an addition, a subtraction, a multiplication
and a division. Six references to variables are needed, which
accounts for a good deal of that time, and we can dimly begin to
see how the extra time is split up. Remembering that
multiplication end division in floating point are inherently faster
than addition and subtraction, we can start a tentative allocation
of individual times. By leaving out one term or another in line
310, we could obtain some fairly precise figures.

BENCHMARK 4

Next, a different line 310 is used;
310 A=K/2*3+4-5

Two references to variables are needed, the other factors come
as constants from the line itself. The execution times do not differ
greatly from those of the third test, but the difference is not
consistent. Some machines are slower, others faster. Those which
are faster usually convert numerics to floating point at the time of
entry. They therefore have no need to convert from decimal at
run time.

BENCHMARK 5

The fifth test uses a similar structure, but introduces a dummy
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subroutine call, the added lines being;

320 GOSUB 700
700 RETURN

The previous line 310 is retained.

This is where the differences really begin to show. The added
time for each iteration ranges from 400 microseconds to 4
milliseconds. Yet the actions needed are superficially the same;
the end of the GOSUB statement must be marked and stored, the
address of the target line must be found, and the scanning
pointer must be set to point to that line. Then the RETURN
command involves resetting the scanning pointer to the end of
the GOSUB statement. So wide a range of times suggests that the
detail of these actions is implemented in very different ways in
different machines.

BENCHMARK 6

So far, the tests have proceeded rationally, provided it is clear
that the significant figures are the differences between one test
and the next, but we now stray into confusion. Test six adds the
following lines;

250 DIM M(5)
330FORL=1TOS5
340 NEXT L

The dimensioning statement is irrelevant, since it lies cutside
the main loop, and is not used until the next test. The added FOR
loop increases the time by between 4.6 and 43 seconds. This is
more than might be expected from benchtest 1, but it must be
remembered that in this case the loop is being set up a thousand
times. It we care to work it out, we can separate the times for
setting up and executing the loop. For a Spectrum, the iteration
time is about 5 mS, so executing the loop in this benchmark
should take 25 mS. The increase in time is about 43 mS, so
setting up the loop takes about 18 mS. The AMSTRAD CPC464
takes about 1.14 mS to execute an iteration of the loop, or 5.7
mS for five iterations. The added time is 8.9 mS, so setting up
takes 3.2 mS. The information is there if you look for it.

BENCHMARK 7 & 8

Test 7 inserts one further line;
335 M(L)=A

This adds between 7.6 and 18.5 seconds overall, or 1.5t0 3.7
milliseconds to execute line 335 once.

Benchmark 8 goes off on a different track;

100 PRINT "S"

200K=0

300 K=K+1

330A=K 2

340 B = LOG(K)

380 C = SIN(K)

400 IF K 1000 THEN 300
500 PRINT "E”

600 END

This clearly needs to be compated with benchmark 2 to make
sense, since lines 330 - 350 are added to the earlier benchmark.
The added times range from about 1.6 seconds to 30.9 seconds,
which could be interpreted in two different ways; either the
slower machines are making a meal of the job, or the faster
machines are skimping it. The three added commands all
involve the use of a mathematical series. The more terms there
are in the series, the more accurate will be the result, assuming
that the terms are correctly proportioned. A very short series may
be accurate over a given range, but will deviate in extreme
cases. That may satisfy those who only care about speed,
but not those who want accurate results. To be meaningtul, this
test should provide an indication of accuracy as well as speed.

It is not unusual to complete a set of bench test results by
giving an overall average figure. I've done it myself, but [ realise
now that it makes a nonsense. The absolute test figures are not
what is important. It is necessary to look at differences between
one test and another.

All this could be taken to mean that the value of the existing
tests is at least dubious. That is not so, providing they are
properly understood and interpreted. However, it does seem that
improvement should be possible, if only to separate out the
different individual functions more clearly.

There are those who have expressed the view that such tests
are all nonsense, anyway. If you are concerned about the speed
of BASIC, you shouldn't be using it. There are a number of other
factors which are more significant in assessing the value of a
machine, such as available store space and screen control
flexibility. These would be difficult to codify into anything
approaching a figure of merit, and there would probably be
endless arguments about the relevance of each and every factor.

"What do you think? How do you judge one machine against
another? Let us have your views, and [ will try to analyse them
and combine the ideas which seem most productive. If you think
bench tests are a load of nonsense, say so. That's the kind of
thing we need to know.

BENCHMARKS ANALYSED
BM1 BM2 BM3 BM3—-BM2 BM4 BM4-BM2 BM5

ZX Spectrum 49 9.0 21.9 12.9 20.7 11.7 25.2

Dragon 32 1.2 9.1 17.7 8.6 19.2 10.1 2212

Commodore 64 1:2 9.3 17.6 8.3 19.5 10.2 21.0

Osborne I IS 46 12.1 7.5 11.9 T4 12.9

SiriusI 1.8 5.3 10.6 5.3 10.9 5.6 12.6

Amstrad CPC464 1oL 3.3 9.2 59 9.6 6.3 10.2

BBC Micro 0.8 3.1 8.3 5.2 8.7 5.6 91

BMS5—-BM4 BM6 BM6—-BMS BM7 BM7—-BM6 BM8 BM8—-BM2

45 68.2 43.0 86.7 18.5 25.1 16.1

3.0 3l.1 89 44.7 13.6 10.8 17

1.5 29.5 8.5 47.5 18.0 11.3 2.0

1.0 36.1 12.2 49.6 13.5 6.2 1.6

17 23.4 10.8 35.9 12.5 11.3 6.0

0.6 19.2 9.0 30.3 Tkl 34.2 30.9

0.4 13.7 4.6 21.3 7.6 5.3 2.2
The benchmark times quoted were taken from the table published in Microchoice, less the Newbrain and with the addition of the
AMSTRAD CPC464. Note that BM8 for the CPC464 does not agree with the figure published in a recent CT: This has been re-
checked, as it was clearly too small to be true, no larger than the time for BM2. This alone shows the value of taking differences
between benchmarks. All Computing Today benchmarks are performed using 1000 iterations.

COMPUTING TODAY FEBRUARY 1985

49



INDEX

CT INDEX '84

Due to circumstances beyond our
control (the Editor forgot it) here is

the slightly late index for 1984, lovingly
word-processed into alphabetical

order and subject.
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stocked up with paper the

day before the Sakata SCP-
800 came into our lives. It's an
engaging little beast, and we
were soon knee-deep in discar-
ded sheets produced by
enthusiastic experimentation.
Itwould print— by drawing the
character shapesin avery neat
fashion — and it would run
several familiar screen
graphics routines, given some
simple adaptations.

The most surprising thing
about the device on initial
examination was that neither
the hardware nor the support-
ing documentation bore a
name or type number. That
came from a covering letter.
Recognition should be simple,
however, as the shape and size
are distinctive, even if there
should be achange of number
or name. As the photographs
show, the unitissmall and neat,
the  mechanism delicate,
almost fragile in appearance,
though probably no more so
than similar devices which
hide their working parts more
completely.

GETTING TO
WORK

The driving interface is identi-
cal with the 'Centronics’ form,
eight bits being required for
full capability, though limita-
tion to seven bits only
appeared torule outitalic print
characters. An RS232C serial
interface is also provided as an
alternative, working at 1200
baud clock rate. For con-
venience, we used the parallel

It wasjust as well that we had

me%

as e

A’ T
a6 k_j“
AS |

Don Thomasson

PRINT
OR PLOT

Printer-plotters are usually out of reach for the small
computer user, by reason of price or interface
requirements. Here is an exception, low in cost and
directly interchangeable with most printers where the
interface is concerned.

version, which offered us «
choice ofcomputers. Qurinitial
tests were based on a BBC
Model B, but similar results
were obtained with an
AMSTRAD CPC464 and «
Spectrum  fitted with «
Kempston interface.

A scan through the manual
revealed that output data was

essentially in text form. Where
a graphics display on the
screen required the format
'MOVE X)Y", the Sakata
required 'PRINT "M";X;"”,";Y".
The example programs used
'STR$(X)" in place of ‘X', but
that, perhaps, was made
necessary by the (unidentified)
machine for which they were

written,

Table 1 shows the available
command letters and their
equivalents — where approp-
riate — in screen graphics
commands.

Now, demonstrations pro-
grams are all very well, but
producing an actual drawing
is a more complex business,
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REVIEW : Sakata plotter

because the data has to be pro-
vided, rather than being
generoted by calculction.
Nevertheless, it wasfound poss-
ible to generate a respectable
circuit diagram, using pro-
cedures or subroutines to han-
dle the symbols (Fig. 1).

A SLIGHT SNAG

At this point, a slight snag
emerged. Some printouts were
perfect, but others showed
quite distinct blank patches.
These were more noticeable
with the black pen, but use of

the outomatic check facility,

piece called for care. Move-
ment is controlled by tiny
rollers at the edges of the
paper, and it was only too easy
toteed the paperin on the skew,
but this problem diminished as
we gained experience.

Anocther slightly disconcert-
ing characteristic wasthat after
anew sheet of paper or section
of the roll had been moved into
position it was necessary to re-
initialise. Otherwise, the sys-
tem remembered where it was
on the last sheet and moved to
that position.

One final niggle; scme of the

‘I‘ ]
which draws aline with each of commands  had  separate
the four pens, showed no hint meanings for the display sys-
! ; e s TS
that the black pen was drying Aokt Dinesieln Tﬂc»mr'leo WiISTe
they ent to both the plot-

with the machine, the bald = mpl
paiches were more numerous. ensured ina ly to the

@
()
o]
1)

printer, no

control.

BROADER USAGE

backed by an A4 sheet. It It is evident thal the control sys-
seems possible thal the palches tem is primarily intended to be
were due to grease from sticky used with BASIC, which is
fingers, and this idea gained adapted to the output of
support aswe found thatcarein decimal data to the printer,
1: 1 : TT ) T

paper handling gave better using ASCII codes. Machine
results. code userswillind thislesscon-

With both kinds of paper the venient. They may be able to

¥ 34

process of feeding in a new tap the decimal output routine

Howaver, we suspected thal

paper thickness was nol the

sole reason, as the roll paper
still gave trouble, even when

FACTSHEET

Dimensions

Printing Speed
Interface

Cost

Supplier

Sakata SCP-800 Printer Plotter
292mm wide, 190mm deep, 71mm
high.

1 2¢cps (text mode)

Centronics or RS232C

£179 + VAT (£205)

Datafax Ltd.,

Datatax House,
Bounty Road,
Basingstoke

in the BASIC interpreter, {ail-
ing which they will have to
write aroutine of their own. This
is not too difficult, but it is an
uniortunate necessity.

Unless integers are used for
the output data, there is a lot of
redundant output. Coor-
dinates are only recognised in
integer form, and the output of
several decimal places is a
waste of effort. On the other
hand, if a lot of successive
relative moves are made, there
could be a cumulative error.

PERFORMANCE

On the whole, the performance
was adequate, considering the
lowcost (£205inc. VAT). Intext
mode the rate of printing was

TABLE 1
Text Mode: Selected by CHR$(17)
&08: Non-deleting backspace. Allows underline, etc.
&OB; Reverse line feed. For overline, superscript, etc.
&1D; Change to next colour pen.
Graphic Mode: Selected by CHR$(18)
e Go to LH margin: Enter Text Mode
B Cn Select pen n.
LD ey Draw absolute tox,y (DRAW X,Y)
SiETE Home to origin. (MOVE 0,0)
il Set origin at present position. "
| e a iy elalive to present position plus x,y (DRAWR X,Y)
"Ln“ pe of line — continucus, dots, dashes.
| By Move absolute to x,y (MOVE X,Y)

Print subsequent characters in string.
Set print direction. (Up, down, left, right)

_ SR ey Move relative (MOVER X,Y)
! "Sn Set character size for printing. (n = 0 tc 63)
X o : Draw a coordinate axis marked off in steps.

For commands D and ], turther X/Y points can be appended.

nomorethan 1 2characters per
second, but the characters
were clear and neat. Purists
might say that the device was
‘cheap and cheerful’, but that
would be unkind. It is cimed at
a particular requirement, for

2

lexible drawing and printing
at low initial cost, and it is
designed to suit users of BASIC
ralher than machine-cod
tans. These objectives are met
with reasonable success.

The documentation was fully
adequate, with only a few
oddities due to translation, and
the slightly specialised nature
of the example listings. It was
perhaps apity thatthere werea
couple of character shape
oddities, a rather fat exclama-
tionmark or 'pling’, and across
strokeonthediagonalofthe 'Z’,
but neither is too serious.

One point which must be
mentioned is that we examined
only one version of the
machine, the one with built-in
power supply and RS232C
interface. The data sheet lists
R5232C as an optional adap-
tor, and lists an external 9V
1.2A powersupply. Since these
are associated with the SCP-
800 type number, a certain
amountof care may be needed
in specitying the machine you
want.

[

CONCLUSION

Were it not for the occasional
bald patches and the rather
odd outrigger used to support
the paper roll, we would have
been quite enthusiastic about
this device. As it stands, it is an
ideal way of getting involved in
plotting for minimum cost, and
could be used to produce busi-
ness data in diacgrammatic

form.
On the whole, we must
giveit our support.

=
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ne of the major pro-
blems associated with
loading programs from

cassette tape into many com-
putersisthe outputvolumelevel
required tc guarantee a good
load.

Most cassette recorders use
an automatic recording level
when saving programs, so the
problem of faulty saving does
notusually occur. The main pro-
blem occurs when loading pre-
grams back into the computer
from the cassette: program loss,
blank screens, drop outs etc.
are but a few of the results.

Commercial games and
similar tapes often vary con-
siderably in their output volume
levels (ranging from very low
level, unable toload withoutthe
volume control on the deck at
maximum with any associated
hum problems), tobeingschigh
that the volume control some-
times needstobe turnedtosuch
a low level that with cheap
volume pots, holding a setlevel
is difficult.

The need to hunt around to
find the correct level can be
most frustrating, particularly
when it is found that the small
paint mark made last week on
the volume controlis not correct
after all!

The fairly cheap methed 1
have devised to standardise
volume loadinglevelsistousea
VU meter on the output from
tape to computer. After a little
experimentation, a satisfactory
level can be armrived at, such
that it almost guarantees cor-
rect loading each time once set
at the beginning of the load
sequence during the auto
levelling tone in front of the pro-
gram. This only takes a second
or so.

In my case [ have used this
system satisfacterily with both
the BBC ‘B’ and the Spectrum
computers.

For the BBC computer, the
unit is as shown in photo 1 with
associated wiring diagram at
Fig. 1. It consists of two 3.5mm
jack plugs for ear and mic con-
nections on the cassette
recorder, a 2.5mm jack plug for
remote control and a DIN plug
for the computer connection,
together with the meter
mounted in its plastic box.

The VU meter has been
glued into a hole cut in the
plastic box and screened lead
used to make connections
(soldered). As shown in photo 2
and Fig. 1, a diode has been
added into the circuit to enable
the meter to work off altemating

Geoff Parselle

MICRO VU

Geoff Parselle describes a simple
method to monitor the output from
a standard cassette deck to ensure error-free loading.

current (AC), it being a direct
current(DC) meter. Don'tforget,
diodes can only be fitted one
way round, the larger coloured
band encircling the diode
being towards the meter posi-
tive (+) connection.

For the BBC Computer an 8
or 10 ohm resistor has been
placed across the meter con-
nectionstocreate aload enabl-
ing the meter to work: see photo
2 and Fig. 1. The BBC Com-
puterdoes not load the cassette
deck with the equivalent of a

across the meter pins to create
the loading. You will not need
this resistor for the Spectrum
Computer which creates its
own loading to the cassette
deck. Ofcourse, inall cases, the
meter is only fitted into the ear
lead, the mic lead being left
untouched.

Slight problems exist where
the Spectrum (and ZX 81) com-
puter is concemed due to the
need to remove the mic or ear
connections when loading or
saving. Forthis, aswitch can be

load the meter also works.
There is no reason why this
meter, or meter/switch system
cannot be used with other com-
puters unless they have
dedicated cassette decks, the
only alterations being the types
of plugs used, the need for the
load/save switch, and whether
the meter needs loading by
soldering in a resistor. Trial and
error will decide whether the
resistor is needed. Once built,
try the unit without the resistor.
Should no reading occur, then

PN —pe
i

BBC COMPUTER

o |
Mlcl
SCREEN 1
COMPUTER
CONNECTIONS CASSETTE
CONNECTIONS
METER
PIN 2
e
L
RESISTOR +
PIN3 DIODE <
O 0
EAR
I
SCREEN L3
PING
el e —
PIN 7 BEMOTE
i n
F SCREEN :

Figure 1. Circuit diagram for the BBC Micro volume meter.

1

speaker  resistance, and
because of this, the meter will
not work. (This may happen
with other computers as well).
Because of this, fit the resistor

fitted into the same box as the
meter. See wiring diagram of
Fig. 2. Being double poled, the
switch can be set for either load

or save and, of course, when on

add the resistor — simple as
that.

Since building this unit I can
virtually guarantee safe load-
ing of programs first time, and

54
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PROJECT : Cassette Volume Meter

SPECTRUM COMPUTER
g SCREEN h
1| |l
Ml
[ )
MiC
g
R SAVE | LOAD
( ) @0 (9] &‘_
SWITCH
COMPUTER CASSETTE
CONNECTIONS CONNECTIONS
s
= )
Rald EaR
0 SCREEN 1
Figure 2. Circuit diagram for the Spectrum volume meter.

Photo 1.

the program

now, note down the loadir

levelrequired foreach program
on the cards used as my pro-
gram index, eg —1 or O or +1!

PARTS LIST

etc, this level items used are available

being set All

Photo 2.

from Maplin Electronics, PO
Box 3, Rayleigh, Essex (Maplin
Catalogues available from
W.H. Smith).

Box Snap together Box B3
Ref. YK50E

Panel Meter VU Meter V41.
Ref. RW73
Diode 100V
1N4148
Resistor 8.2 ohm or 10 ohm.
Ref. S8.2 ohm or 10 ochm

75mA. Ref

Switch  Standard Toggle
Switch SPDT. Ref FHIIM
(double pole)

Leads a. Twin individually

screened. Ref. XR21X
Cable Twin, sold by
the metre.

b. Single-core braided
screen. Ref. XRIZP
single cable grey (for

REBISTOR

100mA 750hm

Bohm

DIODE

A

remote control con-
nection), sold by the
metre,

Plugs a. Screened plug
3.5mm Ref HF8IC
PlueiS@R 3.5
b. Screened plug
2.5mm (for remote
control) Ref. HF77]

Plug SCR2.5

c. DIN Plug 7 pin (for
BBC) Ref. HH30H DIN
plug 7 pin

d.DIN Plug 5 pin
(some cassette decks).
Ref. HH27E DINplug5
pin A

c.DIN Plug 3 pin

(some cassette decks).

Ref. HH25C

T
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51 1T YOu accidenta

TRS~80
MAIL
LIST

Michael Wilkinson

Preparing a mailshot? This short
program could be an invaluable

aid for those with a Model I TRS-80

and an 80-column printer.

10040 DATA CRABB MR B,21 SEASIDE RD,NAPIER, ,5
MINOR AD]‘USTMENTS

|'
\

Es;'* ron stringy torp, o1 d
ashioned” Model I (or Video Ge
Ahl: program could be us

program it takes Yy 102 \ > tor te 230
nemes Ged Goeiesses on & Lok computer. It oan be sosil; 220 L=L+LIFL>10... etc
hanged to st ¢ : 1ould be easy t 230 IFL>10L=0... eic

AT ek e slis
yOlWw WAulll G D willdl 1O P

(1) Listin
whatever order
(2) Lxshr\g U
grouping that
Pnnted 0
the page

A method ¢ saving two co

LPRINTCHRS(14),”"TR S - 80 CLUB
(WELLINGTON)",CHRS(15)

program as list
s until you are ¢

own name list,

with usin g 1t

rogram

310 FORX=1t02.... etc

320 LPRINTTAB(1)A$(1)TAB(41)A$(2)
330 LPRINTTAB(1)B$(1)TAB(41)BS(2)
340 LPRINTTAB(1)CS(1)TAB(41)CS$(2)

rou run the program usin
the subroutine at li
scrolling off t

lower right of t

preler o use

X= EEK(144G3) : IPX=0... rather than X=INKEY$ :
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SOFTWARE : TRS-80 Mail List Program

19 CLS''MAIL LIST PROGRAM BY M WILKINSON - VERSION 2.1 - 5/84 (C) KIWI SOFTWAR
5

20 PRINTTRBC1@)"% ® X MENU % X X":PRINT

32 PRINT"TYPE 1 FOR ALPRRBETIC LIST":PRINT"TYPE 2 FOR RREA LIST" 'PRINT"TYPE 3 FO

R MHILINE LRBELS" 'PRINT"TYPE 4 TO SAVE CHRANGES ON TRPE":PRINT"HIT <BRERK> TO END
SESSION'

4@ INPUTQ:IFQC1O0RAI4THENIQ

7@ ONQGOTO100,200, 300, 50000

108 CLS'INPUT"ENTER <S> SCREEN QR (P> PRINTER OUTPUT";S#: IFS8="S"THENCLS GOI0120

ELSEGOSUB420

110 INPUT"WHRT IS THE DRTE C(OD/MM/YY)";Y®:LPRINT"LIST OF MEMBERS AT ", Y®:LPRINT:

LPRINT:LPRINT"NAME"TRB( 22 )"RADDRESS" TAB( 3% )" PHONE"TAB( 63 >"ARER" : LPRINT

120 RERDR®,BY,CH,D8,E: IFA®="END"ANDSSs"P"LPRINT

130 IFRes"END"M=Q@ ' RESTORE 'GOT0S00

149 [FSe="S"PRINTASTAB( 20 )B8" "CSTAB( T3 )DETRB( 6@ E: M=M+{ : IFMa14GOSUBEGR

170 IFSe="P"LPRINTROTAB( 22 )B%" "C#TRB(SSOBTRB( 63 )E: GOSUB7A0

16@ GOTOL20

208 CLS:INPUT"ENTER <(S)> SCREEN OR <P> PRINTER QUTPUT";S8: IFS$="S"THENCLS: GNT0220
ELSELOSUB400Q

21@ INPUT"WHAT IS THE DATE (DD/MM/YY)" ;Y®:LPRINT"LIST OF MEMBCRS BY RRER RT ";Ys®
220 L=L+1'IFL>4ANDSE="P"PRINT

230 IFL>4L=Q'M=Q:GOTOS00

240 IFS#="S"THENPRINTPRINT"PEOPLE IN RREA ";L:PRINTELSEIFS#$="P"LPRINT:LPRINT LP
RINT"PEOPLE IN ARER " L 'LPRINT

270 RERDAS,B®,CH,D8,E: IFE=LANDS®="S"PRINTRSTAB( 20 68" "CBTAB( 56 Y08 : MuM+l  IFM>7050

SUBEQ8

268 IFE=LANDS#="P"LPRINTR#TABC 2% )B8" "C$TRB(E3)D%:GOSUB?R0

270 IFR®="END"RESTORE'GOT0220

230 GOTO230

390 CLS'PRINT"MRILING LABELS":GOSUB408

310 FORX=1TO3:RERDASCX ), BOCX ), CH(X), DX ), ECX ) NEXTX

320 LPRINTTRB( 1)REC 1 )TRBC 28 YANC 2 )TABC 56 )AS( 3)

330 LPRINTTABC 1 )B®( 1 )TAB( 28 B8 2 >TAB( 56 )B8( 3)

340 LPRINTTRABC 1)CHC 1 )TABC 28 )C$( 2 )TRBC 56 )CH( 3)

370 LPRINT:LPRINT

260 IFRS(3)="END"RESTORE ' LPRINT:GOT0S00

370 GOTO310

400 P=PEEK(14312): IFP=2T5THENCLS:PRINT"PRINTER IS NOT SWITCHED ON":PRINT:GOT0Z20E

LZEPOKE164237, 1 :RETURN

700 PRINT:PRINT"END OF LIST":INPUT"TO SEE THE MENU, HIT <EMTER. ";X:GOTO!@

60 M=0:PRINTR1020, "X¥¥"

£18 X=PEEK( 14463 ) IFX=@THENE|BELSECLS : RETURN

762 T=PEEK( 16425 IFTe)EILFRINT :LPRINTCHRS¢ 11

71@ RETURN

1022@ DRTA ADAMS MR J E,26 LOBHAM RD.,WELLINGTON 3,778083,¢

177020 DATA COOMBES MRS E. 133 SERVIEW RD,AUCKLAND 9,455354,:

1C:24@ DATA CROUCH MR JACK. €4 HAFFY WAN. WELLTNGTOM Z,737434. 7

10E@ DATA DUNSTAN MS EDNA, 12 GOLF RD.ODUNEDIN 23,344654,4

10980 DATA EARLY MR U R,9 WORM WAY,AUCKLAND 3,467664, 1

169120 DATA FUDGE MR D, 18 SMOGYIEW OR,CHRISTCHURCH 2,866321,3

12120 DATA INCH MRS I.WHARF ST,DUNEDIN 1,42267%,4

1142 DATA JONES MR J E.34 MNORTH CRES,AUCKLAND 6.477890, 1

19160 DATA LAME M3 FAIR,33 WINDY WAY,WELLINGTON 1,766556.2

1218@ DATA LIMCH MR R, 12 THUNDER ST,RUCKLAND 7,449%€9, !

12130 DATA LOLIPOP COMPANY LTD,PO BOX 1@332,CHRISTCHURCH 1,8844%5,3

10208 DATA LYNCH MRS E F,3% ALBANY ST,AUCKLAND 8,664234, 1

18220 DRTA MCRULEY MR HRMISH.4S5 ROCKY RD,WELLINGTON 4,788863,2

18624@ DATA MARTIN MR M,34 AVON AYE,CHRISTCHURCH 3,877%43,3

1826@ DATA NELSON SIR H,1@ HILL ST,DUNEDIN 2,448328,4

19280 DRTA PETERS MRS A.,4 TREETOP ST,CHRISTCHURCH 3,850298,3

42000 DATA END.0.0.06.0

40019 DATA END,@.0.0.0

40020 DRTA END.0,0.,0.0

S00800 CLS:QUT23Y,4 ' INPUT"REPOSITION TAPE, THEN HIT <ENTER> WHEN E3DY";X

70010 CLS:PRINT"SRYING ON TRPE...":CSAVE"A":0UT23%,4:FORI=1T02000 ' NEXT:CSRVE"R"

lines in their correct place to maintain alphabetic order. To
ry, just EDIT the line to be altered. Who said

S v .
that cassette-based TRS-80 computers were not good for }
nything useful? -

COMPUTING TODAY FEBRUARY 1985 57



SOFTWARE : TRS-80 Mail List Program

Example output from Mail List

HNFiLC RODREZ 3 PHOME  RRER
ACRME MR .J & 2& COBHAM RO WELLINGTOM 3 trengs g
COOMBES MRS E 133 SERVIEW RD RUCKLRND 3 433354 |
CROUCH MR JRCK 64 HAPPY LAY WELLINGTON 2 733434 2
ODUNSTAN MS EDMA 18 GOLF RD DUMEDIM 3 344654 4
EARLY MR U R 2 WORM WAY RUCKLAND 5 467664 |
FUDGE MR D 18 SMOGYIEW DR CHRISTCHURCH 2 8663zt 3
IHMCH MRS I WHARF ST CUMEDIN 1 422675 4
JONES MR J E 34 NORTH CRES RUCKLAND 6 4778%e 1
LAME MS FAIR 33 KINDY WAY WELLINGTON 1 TEauun | 2
LINCH MR R 12 THUNDER ST RUCKLAND 7 443369 |
LOLIPOP COMPAMY LTD PO BOX 18332 CHRISTCHURCH 1 884433 3
LYMCH MRS E F 99 ALBANY ST RUCKLARND 3 664234 |
MCAULEY IR HAMISH 43 ROCKY KD WELLIMGTOM 4 788863 2
MARTIM MR M 34 RYUW AVE CHRISTCHURCH 3 77343 3
HELSON SIR H 10 HILL ST DUNEDIN 2 448508 4
PETERS MRS R 4 TREETOP ST CHRISTCHURCH 3 830058 3

LIST OF MEMBERS BY RRER AT 25/05-84

PEOPLE "IH "BRER 1

COUMBES MRS E 133 SERVIEW RD RUCKLAND 9 453354
ERRLY MR UJ R S WORM WAY RUCKLAND S 467664
JONES MR J E 34 NORTH CRES RUCKLAND 6 4778950
LINCH MR 12 THUNDER ST RUCKLAND 7 4433563
LYHCH MRS E F 93 ALBANY ST RUCKLAND © 664234

FEORLE IH HREH &

ADAMS MR J E 26 COBHAM RD WELLINGTON 3 778083
CROUCH MR .JACK 64 HRPPY WRY WELLINGTON 2 733434
LAME MS FRIR 33 WINDY WRY WELLINGTON { TE6336
MCRULEY MR HAMISH 2 ROCKY RD WELLINGTON 4 738863

PECPLE IN ARER 3

FUDGE MR D 18 ©MOGYIEW DR CHRISTCHURCH 2 866321
LOLIPOP COMPARMY LTD PO BOX 10332 CHRISTCHURCH | 384453
MARTIN MR M 34 RYOW RVE CHRISTCHURCH 3 877543
PETERS MRS A 4 TREETOP ST CHRISTCHURCH 3 8500358

FEOPLE IH HREH - 4

DUNSTAN M3 EDHR 18 GOLF RD DUNEDIM 3 344654
IMCH MRS 1 WHARF =T DUNEDIN 1 422675
HELSON SIR H 1@ HILL ST DUMEDIN & 448308 ;
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SOFTWARE : BBC Utility

BBC
PASSWORDS

Passwords are often the key to accessing a particular
program, but not remembering or concealing a
password can often be the key to disaster!

he method of only permitting
access to particular programs
computer system using passw
incorporated into software packa
more serious busine
similar manner to

1
pe

NITTY GRITTY!

1t of all thi

A

€ g an

1portant to under.

« O O
=

course, the degree of protection afforded by such a methed is 1 0 1
only as good as ord routine emp \ ] 0

ord routi
ork by looking

A

most

oseeift

t

uired

visible
g to hide any te

d elsewhere in memory.

ord may be storec
= concluded that many
ntry of a corre
1 — somewhere w

correct password for comp
the vast

s lies a copy o

Cﬁm\;.-ir_.n»-

OIlalAe

g

s programs tnat

vy ‘prote 1 ga
pies ¢ ten medified by many people,
e the task of extracting a password from a few thousand

! s too much of a daunting task for many people
ew PEEKs of course!)

A MORE EFFICIENT ANSWER?

The answer to the problem of using passwords but not s

actual password required at the same }

= may be f
1g any password entered by the user
' be used in an attempt to decode or 'unsc

SO

lly make up the main program in qu n. EOR
program we 1 encoded or ‘scrambled’ previously in
an identical man g the intended future password. RESULT EOR

The result of this technique of encoding is that unles
correct passwor tered, the resulting program remains just a RESULT :
gless sequence of bytes stored in memory — no use to etc., etc.

perienced pirate! The real bonus, of course, i
f the correct password actually exists within the

program.
If that all seemed just a bit unclear, don't worry, all will

become a lot more obvicus — [ hope!
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It may now be seen how a long sequence of numbers may be
encoded using a shorter sequence of numbers as a key. For
example, to encode 5,11,3,14,7,6,6 using 1,2,3 .

(5) 0101 el (3) 0011 (14) 1110
Key: (1) 0001 (2) 0010 (3) 0011 (1) 0001
(4)0100 (15111 (0) 0000 (15) 1111
(7)0111 (6) 0110 (6) 0110 EOR
(2)0010 (3) 0011 (1) 0001
(5) 0101 (5) 0101 (7)0Ll11
4 15015/5, 7 'scrambled sequence’

The 'scrambled’ sequence of numbers 4,15,0,15,5,5,7 may
only be ‘unscrambled’ back to the ongmcxl sequence of
5,11,3,14,7,6,6 by applying the key of 1,2,3.

From the example shown above, it may be noted that when
the last number of the key is reached, the key sequence is merely

repeated if numbers still remain to be encoded.

‘ chnique may now be appreciated; the
original sequence of numbers (5,11,3,14,7,6,6) may be visualised
to represent the bytes constituting an imaginary BASIC program,
data file or machine code program, etc. Similarly the key (1,2,3)
represents the ASCII codes of the letters in an cnt-:red password.

AFINAL TOUCH

Using the method of encoding data just described, we could now
go ahcad and write the software to do the job. However, a slight
weakness is still present in the te bhmqu ( HOLGH by no means a
major one), and since the remedy of its elimination is a simple
one, it is worth incorporating into the final algorithm.

The weakness is this : if a password entered by someone
attempting to access data is the right Pr‘c"h and correct except
for, say, one character, then the data will be decoded correctly,
except for every nth byte in the sequence. Where 'n’ will be Lhe
number of characters in the password. For example, i, in an
attempt to decode the sequence of numbers (4,15,0,15,5,5,7) to
its correct form (5,11,3,14,7,6,6) an incorrect key (password) of
1,2,4 was applied instead of 1,2,3, then a partially correct result
of 5,11,W,14,7,X,6 would be obtained. Only every third byte
would be wrong (W and X). In a case like this, if the data
decoded was, for example, a file of text, it may be relatively easy
for someone to guess the incomrect letters.

A simple way to stop this happening is to cct'icu ate the sum of
=5 in the password, hence obtaining a 'hash’ value. The

ralue are then logically EOR'ed with each byte

, replacing the criginal value each time.

naracter in the password is now wrong, the

resul 11‘ g h’*a alue will be different cmd after EOR'ing, every

byte in the password will be adversely affected.

IDEAS INTO PRACTICE

Now that we know the principle used in encoding data this way,
we are in a oo to put the ideas into practice and produce a

program 1, The f art shown represents the main encoding/
decoding ..IICY"U‘ 1 previously described. Using the flowchart, it
should be powlble to write a suitable routine to run on any micro.

It would be preferable, though not essential, to write the main
loop (see flowchart) of the routine in machine cede; firstly, to
incre cution speed and secondly, because not all
BASIC an Exclusive —~OR function in their repertoire
whereas all the common processor in use do possess such
operations in their instruction set.

A PRACTICAL EXAMPLE

The following two programs which [ have written
example of how BASIC programs may only be Auc ess u'l used
when a correct password is entered by a user.

The particular programs will run on a BBC Micro and have
been written to suit a system equipped with at least one disc
drive. However, the programs could be used by tape users with
some minor medifications so don't be put off!

Flowchart describing main encoding/decoding algorithm.

DETERMINE THE STARTING ADDRESS
OF THE DATA TO BE SCRAMBLED/
UNSCRAMBLED.

DEFINE AS ADDRESS: ‘DATA’

Y

DETERMINE THE LAST ADDRESS
OF THE DATA
DEFINE AS ADDRESS: ‘LAST ADDRESS’

]

DETERMINE THE ADDRESS OF THE
FIRST CHARACTER IN THE PASSWORD
DEFINE AS ADDRESS:
‘PASSWORD START’

]

DETERMINE THE NUMBER OF
CHARACTERS IN THE PASSWORD
DEFINE AS: ‘LENGTH'

Y

SET 'POINTER' TO A VALUE OF =1 |

Y

INCREMENT POINTER VALUE BY 1 ]

THE VALUE
OF POINTER
EQUAL TO THE
VALUE OF
LENGTH?

GET THE BYTE AT ADDRESS GIVEN BY:
(PASSWORD START & POINTER)'

¥

GET THE BYTE STORED AT ADDRES:
DATA

¥

EXCLUSIVE—-OR THE 2 VALUES,
TOGETHER

v

STORE THE RESULTING BYTE IN
ADDRESS: DATA

¥

INCREMENT VALUE OF DATA BY 1
(ADDRESS)

EQUAL TO THE ADDRESS
GIVEN BY: (LAST
ADDRESS)

DATA HAS BEEN ‘'SCRAMBLED

‘MAIN LOOP*
PREFERABLY
IN MACHINE

CODE

60
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SOFTWARE : BBC Utility

The programs are particularly suited to circumstances as
described earlier, where many users may have access to one
ancther's software. An example being in a school environment
where a single ‘class disc’ might be used to store individual
pupils’ computing projects or assignments. The use of passwords
here would help prevent a pupil's ideas (or homework!) being
copied.

THE PROGRAMS
Two listings are provided:
(1) The encoder — used to initially ‘scramble’ a BASIC program
using the password entered. The user is then prompted to save
the resulting data as if it were machine code.
(ii) The decoder — which requests the filename of the required
(scrambled) program present on the same disc, and loads it. &
password is then requested. If the password entered is comrect, the
program runs, otherwise the machine will just crash or repert an
error. After you have typed in each listing, save it immediately
onto the disc to be used for later storage of encoded programs,
before you run it. It is important that listings (i) and (ii) are saved
under the filenames "ENCODE2" and "DECODE2" respectively.
After you have entered and saved both listings *BUILD the
following two loader routines onto the same disc by entering the
following (exactly):

*BUILD ENCODE <RETURN>
PAGE = &1300 <RETURN>
CHAIN'DECODE2" <RETURN>

<ESEAPE>

Both routines ensure that the main programs reside in memory
below the actual program being encoded/decoded.

To run either program enter *EXEC followed by ENCODE or
DECODE. To encode a new program, you must first load it or type
it in (with PAGE at the default value of &1900). Then insert the
correct disc and simply type *EXEC ENCODE. After that, just
follow the instructions. In future, to load and run a previously
scrambled program, insert the disc as before and enter *EXEC
DECODE.

JAMES TYLER
SAVE as @ "ENCODEZ"

LOAD with FAGE at %1200

¥ 2 FEEEEEEE R

14 ot 1 o s s o s e o o

REM # Reserve space for machine code #
FA0DIM CODE 100
OREM # 320 hytes reserved for password storase *
ODIM FWY 50
A7OREM # fAszemble machine code section *
TROFROCA
I90OREM # Startine address of pro2. to be scrambled
IZ9SREM # Stored in locations %70 and %71
40012 70=%1900
410REM * End address of data(+1)
42027 2=TY+1
440REFEAT

460CLS
A80INFUT® " "Enter future password:
SOOUNTILFWS: >"" AND LEN(FWS$) <71
S10REM * Store number of characters in password #*
SZ0PRT74=LEN (FW$)

TOREM # Store password
S40SFWL=FWS

SOREM * Calculate SUM of all
S608UMYL=0
SBOFORL%=0TO(?%74) —1

in %72 and %73 #*

"FUS

1n memory reserved *

bytes in password #*

*BUILD ENCODE <RETURN> AFINAL NOTE
T% = TOP ) <R£TEJRN> Before encoding your latest masterpiece, it might be well worth
PAGE o &1300 : <RETURN> saving a NORMAL COPY of it on a back-up disc -- just in case
CHAIN"ENCODE2 <RETURN> you ever forget the password!
<ESCAPE>
The ENCODER program LOOSUMY=SUML+FPWL?LY
HR2ONEXT
LTOREM # Just get the lower 8 bits
L405UMY%=SUMY AND 255
3 A50REM # EOR this value with each password byte #*
1S , 6EOFORLYL=0TD (7274 —1
Z0REM # Enter this listine WITHOUT the remarks # SBOPWLTLL=FW.L7LY EOR SUMY
o 7OONEXT
40 710REM # Now enter the main “scramblins’® machine code
100REM looe
120REM * LISTING 1 ¢ 20CALLCODE
i 740CLS
160REM Froaram “scrambler’ 760PRINT® ** "Proaram has been °scrambled®."
170REM tyme s

7BOFRINT® "Fassword is ":FW$ SFC9"(Don™t foraet
BOOFPRINT"NOW save proeram. enterine:"”?

810REM + Now vou can #SAVE the data as machine code #
BZOPRINT"#SAVE (name) 1900 ":™~T%

840END

B860DEFFROCA

BROFORL%L=0TOZSTEF?

SOOF%=CODE

FZOLOFPTLY

Q20 \ # Machine code routine :*

975\ # ¥ Reai1ster not used - remains at zero #*

FA0OLDY#O

950 \ * Start of
F60.RESET_FTR
970 \ # X Resister used as FOINTER *

FBOLDXK#&FF

1000. LODOF

1010 \ #* Increment FOINTER *

1020INX

1040CFX&74
1060BEPRESET_FTR

1070 \ * Get byte of password *
10BOLDAFRWY: X

1090 N\ % Exclusive-OR with data byte *

1100EOR (&70) . Y

1110 \ * Store resultine byte in orieinal address *
11208TA(R70) .Y

1130 \ # Increment address to point to next data bvte =

main loop”™ *
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SOFTWARE : BBC Utility

1140INCRT70
1160BNESEIF_CARRY
1180INC&71

1190 \ * Check
1200. 8K IF_CARRY
1220LDAKT70

1f all the data has hbeen

"scrambled” *

1Z00CMFLTE
1510 \ & 1f
1Z20BNELOOF
1Z30 \ # Otherwise-
progsram #*

1Z40RTS

it hasn’t: continue loopina =

return to the BASIC part of the

T10REM # Very similar to ENCODEZ #

=1

ODIM CODE

TAOFROCH
360OMODE?
TROHCAT

400VDUZ8, 0, 23, 3%, 23

420REFERAT

4E0REM # Get f1lename of data #*

A40FRINTCHR®1%1: "Enter reauired filename: "%

460TNFUTFS

ABOUNT [LLF <

490REM + " #L0AD"
SOORL=FWLMODZS&
SZOYL=FWLDIVZS6
SA40SFWL="L_0AD "+Fs+"
SEOCALL%FFFY

S7TOREM # Start of data to unscramble #*
SRO!'&T70=R1900

5Q0REM # Top of memory used by HBASIC #
OO0 ' T Z2=HIMEM
2OREFEAT

6400LS

660VDUZ6, 12
LBOFRINT™ * 7
ZOOINFUT " "Fassword?
T20UNTILFWs< >""
7I0REM # Deal with password data as in ENCODEZ #
7R4OBFWA=FWS

76074 T74=LEN (FW$)

7808UM%L=0

BOOFORLA=0TO(?%74)—1

B20OSUMY=SUMY%+FWL?LY%

B4ONEXT

B6OSUMYZL=8SUMA AND ZE5S

SROFDRL%L=0TO(?%74) -1

QUOFWLTLYL=FWA7L% EOR SUMZ

FRONEXT

QIOREM * Unscramble usine machine code *
F40CALLCODE

F4SREM * RUN the proaeram (if it*s there !) =*
PH5OREM #+ Could use " #EEYOFAGE=%1900IMOLDIM_ISTIM"
FHO+EEYOFAGE=%1500 | MOLD i MRUNIM

10O FWZ

0

selected file #*

1900"

"EWS

1240CMF72 13603

1260ENELOOF LZBONEXT

1280LDA%71 1400ENDFROC

The DECODER program

10

ZOREM # Enter this listina WITHOUT the remarks # F8O+F}X138. 0, 128

20 1000END

‘49_“ 1O20DEFFROCA

LOOREM s : 1040FORL%=0TOZSTEFR2
120REM = LISTING 2 : * 1060F%=CODE

L4AOREM = #* 1080C0OFTL%

+ Froaram “unscrambier’ * 1090 \ % Machine code the same as in ENCODEZ #
+ James Tyler #* 1100L.DY#0O

200REM * 2 C * 1120, RESET_PTR
220REM + SAVE as @ "DECODEZ" ¥ 1140l DH#&FF
Z40OREM # L 1160, LO0DF
Z60OREM # LOAD with PAGE at %1300 " 1180INX

ZBOREM * * 1200CFKE74
3(”":)[‘\'EM TR E SRR SEREEY N RS SR REL SR 3E AR B S0 I8 SE S0 Y BED G SRR A HE A l:w"\“I_‘(EDRFqE r_F.-'rR
205 1240LDAFWY - X

1260E0R (5700 - Y
12B0STA(RTO) o Y
OTNCET70
OBNESE IF_CARRY
1340 INC&7 1
13460.8ETF_CARRY
1380LDART70
1400CMFP 72
1420BNELOOF
14401DART1
1460CMF&E
14B0BNELDOOF
1S00RTS

152013

1540NER
1560ENDFROC

instead #*
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ACT

xi APRICOT

OS 11 with ASX bundled
tyet aucmc:M le)
M-86 (not yet available)
KEYBOARD
INTERFACES
| DISPLAY Moutcr ::L«Dj"“e;‘u
GRAPHICS 80 by 24 text with block graphics
800 by 400 high-res graphics under
GSX
SOUND No

CPU 8086
MEMORY 256K RAM
LANGUAGES Microsoft BASIC, Personal BASIC

MASS STORAGE

1t CP/M) an

r 10 Mb hard disk

lopment of the award-

of the latter's disk drives
g vastly increased storage
=mory may be expar 1ded in 128K

a maximum of 768K, The lan Juages and
mentio *1»:;1 above come bur .Clr(" (except
d four software t0ﬂ]~ are als

A
chronous package for use with

CPU 8086
| MEMORY 256K RAM
| LANGUAGES MS-DCS, Concurrent DOS (Optional)
MASS STORAGE \lo cassette driv
One integral 3%2" 720K Sony
microfloppy disk drive
| OS MS-DOS 2.11, Concurrent DOS
A
KEYBOARD (
INTERFACES I mouse,
! 2 Centromcs
DISPLAY Tv or opr onal monitor
GRAPHICS 80 by 44 text640 by 256 four-colour,
by 2 \o 16-colour maximum high
SOuU

igned as a low-cost entry-level

a cheaper cut-down version,

eges). It includes several
SuperCale, SuperWriter and

expansion bus may be

r unit. There is an optional

*11*7\1 is exocmccm to 76C3K

- SCOTLAND

SIRIUS

is alive and weli and supported at
ROBOX

TIMATIC SYSTEMS LTD
The Market, Fareham.
Tel: (0329) 239953

For the complete range of Apricot hard-

ware and software. Also dealers for

Zenith, Memotech. For future informa-
tion call or ring anytime.

» KENT .

(Office Equipment) Ltd,
The Scottish Computer Centre
Anderson Centre, Glasgow
041-221 8413/4
34 Queen Street, Edinburgh
031-225 3871

7 PROGRAMS
&/ UNLIMITED

Bromley COMPUTER CENTERS
Business
Computers 17 Queen Street, Edinburgh EH2 1JX.

Tower House

SURREY
R PROGRAMS
&/ UNLIMITED

COMPUTER CENTERS

60 George Street, Croydon, Surrey

LONDON

POSEIDON COMPUTER
SERVICES LTD.

of Hampton
S.W. London dealer for Sirius | CR10 1PD.
D 1S t t. Most

by
types of prln!eri supplied.
Bespoke Software a speciality
Competitive prices. Full UK delivery
Tel: 01-941 1147/5986 Telex: 8954665

CROWN BUSINESS
CENTRE LTD for ACT

55-58 South Street Ltd.,
Eastbourne, Sussex BN21 4U2
Tel: 0323 639983

WALES

7~ PROGRAMS
&/ UNLIMITED
COMPUTER CENTERS

35 Baker Street, London W.1.

MANCHESTER

SIGMA SYSTEMS LTD
266 North Road, Cardiff
Tel: 0222 621414
Main dealer and Service for
ACT, SIRIUS, APRICOT,
IBM, COMMODORE & DIGITAL

WW
COMPUTER CENTERS

81 Washway Road, Sale, Manchester
M33 1TQ.

‘ MIDDLESEX -

SIRIUS AND APRICOT
IN STAINES
Micronomy Ltd., Unit 18,
Central Trading Estate, Staines,
Middlesex TW18 4XE.
TEL: STAINES 63651

Q data limited

The Black Country's specialistin micro-
computing. Full range of ACT Apricots
and IBM personal computers
The Limes, High Holborn, Sedgley,
West Midlands.

Tel: Sedgley (09073) 62331

DON'T LEAVE IT TO CHANCE! —
GIVE YOUR BUSINESS A BOOST
BY ADVERTISING IN MICRO
DEALER NOW. PHONE JASON ON
01 - 437 0699 FOR DETAILS
OR SEND YOUR AD TO
NO 1, GOLDEN SQUARE,
LONDON W1R 3AB.
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CBM

COMMODORE 64 COMMODORE 715B _ _

Notes: The Commodore 64 is a
popular micro with a great deal of
games software available. There is
also some business software, such as
spreadsheets and word processors,
available, but this suffers from the
lack  of an 80-column screen.
Graphics and sound have extensive
capabilities, for example eight multi-
colour sprites and three channels of
sound covering nine octaves each.

The Commodore 715B is the top
model in the 700 range of business
machines. Although built round the
6509 processor, there is a second
processor option (8088). The
machine has been designed to meet
IEC specifications. The black-and-
white monitor screen is integral and
features tilt and swivel. The key-
board may be detached.

' STAFFS

LONDON

e APRICOT
A%"“:‘:::i:lll!‘l' Al
Sk COM v:g OMDORE

Approved Dealer
112 Brent Street
Hendon.
Nw4 2DT
Tel: 01-202-2272

“J

COMPLUTEF
CABI
The store witr
thusiast. Official Co
and service and inf ation centre
24 The Parade, Silverdale, Newcastle,
Stafts. Tel: 0782 636911.

YORKSHIRE _

YORKSHIRE ELECTRONICS

Commodore Appointed
Commerical Systems Dealer
Fu!l rar ¢ 0 =

So re gvalable
Caxton House. 17 Fountain St.,
Morley. West Yorkshire.
Tel: 0532 522181

NASCOM iVifejz{e)s) A VA A]

A B
h o

CPU 2 MHZ Z80 DISPLAY 40 or 80 column 25-line ;
MEMORY 8K or 32K inbuilt RAM e PLYMOLTHS NQSCOM
(expandable to 60K) GRAPHICS High resolution graphics S & R BREWSTER LIMITED
LANGUAGE Full Microsoft BASIC with 8 foreground and 8 86-88 Union Street, Plymouth PL1 3HG
MASS STORAGE Single or twin 5.25" disc background colours (400 Tel: 0752 665011 Open: 6 days
drives 350K capacity per x 256 pixels) Double
drive density graphics with 2
OoSs NAS-DOS or CP/M 2.2 colours (800 x 256 pixels) LANCASHIRE
KEYBOARD Full size QWERTY SOUND No
INTERFACES RS232 and 16-bit parallel EV COMPUTING
700 Burnage Lane
Manchester M19
Tel 061-431 4866
80-BUS SOLUTIONS

EVTE-RITE

Llandaff R & TV Ltd. 24-26 High St..
Llandatf, Cardiff. Tel: 0222 563760
Nascom, Gemini. Lucas Logic. CAD
Networks, MSX. Peripherals

SHARP MZ-3541

CEU Z8OA (two), 80C49 Notes: The Sharp MZ-3541 is aimed at ShV\"r_"hré‘hZ@ﬁ_Sﬁ??f ‘;P:O:';;Ge-.e
MEMORY 128K RAM, 8K ROM the businessman. RAMis expandable to i hd i
LANGUAGE Sharp BASIC 256K, while two disk drives may be

MASS STORAGE

Twin integral 5'4' floppydiskdrives,
total capacity 1.28 Mb

added externally to complement the
integral pair. Colour is only possible

LONDON

SHARPSOFT LTD.

Sharpsoft Ltd. Crisallen House.
86-90 Paul Street. London EC2.
Tel: 01 - 729 5588.

KEYBOARD QWERTY, cursor, numeric pad, with the optional graphics expansion m
function keys RAM. One Z80 handles the main CPU
INTERFACES RS-232C, Centronics, interface for activities while the other handles STATION ELECTRICAL
extra external floppy disks peripheral activities. The third Dept C\‘;, COB“";' Road,
DISPLAY Mopochrome monitor, colour processor handles the keybcard. The | ... LHZSHEBSII. T:I?D'Hd 824519
optional availability of CP/M means a ready Large range of software. books and
GRAPHICS 80 by 25 text, 640 by 400 high- supply ot business software. peripherals for SHARP MZ 700. 2nd
7z - hand computers bought. sold and
resolution graphics part axchangs, Aleo Fapairs
SOUND Single channel SAE for lists
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...

- BERKSHIRE )
PRINTER

ICr®
eneral SPECIALISTS
Call for advice on printer selection

Epson & Microline stockists. Interfaces & cables
available for all popular micros
5 THE BIRCHWOODS, TILEHURST, READING.

= TEL: 0734 25226

Churchfield Ra.,
4 Frodsham.
g Tel: (0928) 35110

- A : parking otf M56
CORNWALL/DEVON

A. B. & C. COMPUTERS (CT)

Duchy House, 6 Lower Aylmer Sq., St. Austell.
Tel: 0726 64463/67337

range of popular Micr
ssories. We slock a
service and competit

HERTFORDSHIRE

os, Printers, books and
ed try us first for

LONDON

A. J. Duchesne

(Computer Consultants) Limited
Specialists in Small Business Computing

10-12 Creechurch Lane, London EC3A 5AY
Telephone: 01-621 0433

SOUTH LONDON

CROYDON COMPUTER CENTRE

Authorised Acorn Service Centre

29a Brigstock Rd., Thornton Heath,

Surrey. Tel: 01 - 689 1280

BBC, Acorn, Electron, Genie, Oric,

Kaga Microvitek Zenith Monitors.
= OKI 80, 82A + 84 Printers. Paper

Ribbons, Software etc. BUY-HIRE

| MIDDLESEX i '

SCREENS MICROCOMPUTERS
6 Main Ave., Moor Park, Northwood, Middx.
Tel: Northwood (09274) 20664
Telex: 923574 ALACOL G.

Official Dealers for: Acorn, Atari. Amstrad,
Apricot, Commodore, Dragon, Einstein, Memo-
tech, Oric, Psion, Sirius, Sanyo & Sinclair.
Open 6 days per week

NORFOLK ;

NEWBRAIN & SANYO
HARDWARE & SOFTWARE

Printers, Epson, KDC, Juki etc. Monitors, Tape
~=corders, Books, Expansions, GP/M. Sanyo 550/
555 Computers. Access/Mau Order, Ask for details

ANGELA ENTERPRISES
Tel: Stevenage (0438) 812439 anytime

ANGLIA COMPUTER CENTRE

88 St Benedicts Street,
i . Norwich.

i Tel: (0603) 29652/26002.
‘eﬁ::{vl ‘] Open® 6 days 9am-5.30pm.

' SCOTLAND

VICTOR MORRIS cLASGOW

TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE
PANASONIC, CUMANA, EPSOMETC.

340 Argyle Stroet, Glasgow G2 041221 8958

—LAME

24 Gloucester Road, Brighton.
Tel: 0273-698424.
Open: Mon-Fri 10am-5.30pm,
Sat 9am-5.30pm

]

TYNE AND WEAR

HCCS/ aAssocIATES
833 Durham Rd., Low Faell,
Gateshead. Tel. Newcastle 821924,
Open: 6 days 9am-5.30pm (Sat
10am-5.30pm). Specialists in: Acorn,
BBC, Video Genie, VIC 20

LOOKING FOR MICRO-
COMPUTER HARDWARE OR
SOFTWARE, THEN LOOK NO

FURTHER THAN
COMPUTAMART

CLASSIFIED ORDER FORM

COMPUTING TODAY FEBRUARY 1985

'COMPUTAMART

Please include my business details in the next available issue of Computing Today:

BUSINGSS NI, i e s ey uleneislash eidis e iy aerh Tk e o g e s ATty T S el e

Addrass: L e L

Contact (OHice [se B nly i o i o o e e e A
Post To: Computamart, Computing Today, 1 Golden Square, Londoi. W1.
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COMPUTING TODAY
01-437 0699

i = TR
Lineage: 10p per word. g Sz
Semi display: £9 00 per single column centimetre

Ring for information on series bookings/discounts.

Send your requirements to:

All advertisements in this section must be prepaid JASON INSKIP
Advertisements are accepted subject to the terms and conditions ASP LTD, 1 GOLDEN SQUARE,
printed on the advertisement rate card (available on request) LONDON W1

' COMPONENTS | HARDWARE ' SOFTWARE BUSINESS i

68000 SYSTEM NEWBRAIN & DERLITE PAYROLL
KITS ~ SANYO WEEKLY OR MONTHLY — BBC MODEL B
Mg Covers all aspects of Tax, NIC, SSP etc.
Saves on up to 85% of your office time.

A range of high quality. double

form the NEWBRAIN ON SPECIAL

R Y b For up to 20 employees £35 + VAT

a mHz crystal clock, dynamic % tc) For up to 45 employees £55 + VAT

refresh sequencer. bus buffering L Offer-ring now! i i / ‘ icre

etc. PCB £80. Companent set£110 SANYO 550/555 COMPUTERS Payslips included. Sgég?érﬁCk disc. Two discs
Micropro Wordstar. Calcstar et Al 70

B10 provides 8/16 K Eprom. Ram
20 1/0 lines. RS232 interface e RN A e
B' ;::1’ ;:rie'tnp‘:n:?'\""‘;{? =1c Sanyo Monitors & Recorders.

80. Component set £98 Call STEVENAGE (0438) 812439

{ Prriwr.ﬂ‘ers: Epsor

Full details on request. Dealer Enquiries Invited.

Derlite Ltd., 31 Normandy Way, Bodmin, Cornwall
TEL: 0208 2565

Mail Order Access t 3 e
NSl SOFTWARE| Qi BOOKS AND
Welwyn. Herts AL6 STD COMPUTER SOFTWARE i
BUSINESS AND GAMES PARAPHYSICS Jou

FOR MOST COMPUTERS
Commodore 64, VIC 20, BBC,

P. L. Watson, 101 Village Road, m Atari, Dragon, Spectrum MZ700, Z_?:{::Oagggizh » 2
Bromham, Bedford MK43 8HU. zx81. SAE 4 x 9" P
Tel: 02302 2867 S e New releases for CBM 64, e
PARGAIN OFFER. Lr.,:j-:od:;f: Spectrum, BBC, Atari, Dragon, Wiltshire
64. Disk Drive, Printer MPS 801 Spectrum, MZ700, ZX81.
a

Translations): P

software | 'g
11 _SOUware | ng New releases for CBM 64,

h
accounts. games). Phone 01-654 Spectrum, BBC. Every 2 weeks — %
0808 just send SAE and we send you a ‘LIBRARIES
new list every 2 weeks.
: 3 iC1 ottes 4
: SO TWARE ! Q;‘fg C5 %S;";a?:?afgiilegp LOOK! Any program for any micro
g T at 20% discount. Also the only tape

¥ £2.40 5Y," floppy discs D/sided !
BURGLAR ALARM Eguipment. ATARI: INTERNATIONAL — DL density. £2.30 each or § exchange club specialising in
Please visit our 2,000 sq. ft. CLUB: Mail order only. You can for £10. today's TOP 20. (Spectrum, Com-

gl 5 have world famous cassettes for Send to: M. J. Seaward, modore). Membership free. Write,

aximum. Hurry! Sous-les- St. Olaf's Road, Stratton, stating micro, to Ham Software
264 Chese Nr. Bude, Cornwall EX23 9AF Library, Ham Lane, Elstead, Surrey
Tel: (0288) 4179 GU8 6HQ. We've got the lot

. ‘COMPUTING TODAY
CLASSIFIED ADVERTISEMENT — ORDER FORM

i
|

If you have something to sell now’s your chance! Don’t turn the page — turn .to qs!
| Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification
I
|

and post to COMPUTING TODAY, CLASSIFIED DEPT., 1 GOLDEN SQUARE,
LONDON W.1.

y
I
I
l
!
I
:
i
i
i

| Please use BLOCK CAPITALS and include poest codes.
3 Name (Mr/Mrs/MISS/MS) ............cooomiiiiiinniin
(delete accoraingly)
! - AUrO8S. ... .ooievesirenseennaesisstnsnsetossessnssionayprassmssnnnstnnnsennas
I Signature..............ovieeieeernniiniienee DAty i
Daytime Tel. NO. .......ooooiiiiiiiiiiiiiiiin et
I Please place my advert in COMPUTING TODAY for . . issues commencing as soon as possible.
h i = ey e e g L4 —— e — A I T WETEY RO Ll Lo ——z —— i
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bscriptions

Personally, we think you’ll like our approach to microcomputing.
Each month, we invite our readers to join us in an abundance of
feature articles, projects, general topics, software listings, news and
reviews — all to help committed micro users make more of their
microcomputers at home or at work.

However, if you've ever missed a copy of Computing Today on the
newstands, you'll not need us to tell you how valuable a subscription
can be. Subscribe to CT and for a whole year you can sit back,
assured that each issue, lovingly wrapped, will find its way through
your letter box.

And it’s not difficult! All you have to do is fill in the form below, cut it
out and send it (or a photocopy) with your cheque or Postal Order
(made payable to ASP Ltd) to:

COMPUTING TODAY Subscriptions,

Infonet Ltd,

Times House,

179 The Marlowes,
Hemel Hempstead,
Herts HP1 1BB.

Alternatively, you can pay by Access or Barclaycard in which case,
simply fill in your card number, sign the form and send it off. Please
don’t send in your card.

Looking for a magazine with a professional approach with material
written by micro users for micro users? Why not do yourself a favour
and make 1984 the year you subscribe to Computing Today and we’ll
give you a truly personal approach to microcomputing.

[ am enclosing my (delete as necessary) ﬂ
cheque/ Postal Order/ International Money
SUBSCRIPTION Orderiior]L s LN b s
(made payable to ASP Ltd) e
ORDER FORM - s
Debit my Access/ Barclaycard” R
(“delete as necessary) ViSA
Cut out and SEND TO : e
COMPUTING TODAY Subscriptions [ ‘ 1]
INFONET LTD, ;
TIMES HOUSE, Please use BLOCK CAPITALS and include postcodes.
179 THE MARLOWES, MEME: BeiWiney) .. e e
HEMEL HEMPSTEAD, delete accordingly
HERTS HPI 1BB. ADDRESS . e
Please commence my subscription to Computing
Toduy with ke .- .. IBBUG. e
SUBSCRIPTION 21 500 for 12 issues Ko T POSTCODE ...................
RATES o o Signature
Al £17.50 for 12 issues Sh U g Bt e e e SRS e e e
ilck I- as Overseas SUrface Date ...
appropriate) £50.00 for 12 issues

IR N S o R LA

Overseas Air Malil . CT Feb'85 |

—— — — — ———— — — ——————— | — o e e e, e, e e e e e e e, e e e, e . e s, . . e . . s




Argus Tape Magazines

" add a new dimension to

your micro.

Play one of these exciting
bi-monthly Argus tape magazines
and you'll see why they're Britain’s
biggest seller. Each issue gives you

a variety of exciting and challenging

games to play, reviews of other
newly released software plus
valuable utilities enabling you to
write your own programs and
games.

Stretch your imagination and skills
with Argus tape magazines —
available every other month from
WH Smith, Menzies and other
leading stores.

Il You'll see them advertised
on TV from September

B There’s already a big
demand, so make sure you
get your tape magazine
today!

Argus Tape Magazines produced by
ARGUS PRESS SOFTWARE

1 Golden Square, London W1R 3AB
Telephone: 01 437 0626

&

e
Argus Press
Software Group

For Spectrum, Commodore 64, BBC,
Vic, Atari (and from October CPC 464).

= ~,

f’

|

|
| Argus!

Arcade' A;Ve

ore fun, mg

Nture andSna
teqy —
re valye — only fg)ym

ights galore —
hics, sounds,

. = its all here_l'




