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Vista Music Machine 9

Composer and Edit programs allow the
entry of up to nine parts of music using a
combination of game paddles, Apple key-
board functions and a high resolution

display of music graphics. The Play.

program enables the three on-board
programmable sound generators to play
note files with intermixing of white noise
and square wave outputs, envelope shap-
ing, amplitude specification and stereo
mixing.

Soundchaser .

The preliminary Music Operating
Software comprises two principal
programs. Edit allows the musician to pre-
program the OSCs, VCFs and VCAs of
analogue voice cards by using an interac-
tive display to enter parameters in the
form of "soft” switches, sliders and con-
tours. The Sequencer assigns record or
playback modes of four independent
multi-event banks holding instrumental
presets and polyphonic sequence data
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A consumernr’s
guide
to Apple music

By DAVID ELLIS

entered from the four-octave keyboard.
Real-time playing can also be added on
top of a sequence playback.

Software is written in Applesoft Basic,
which is perhaps surprising for a program
where speed of execution is usually of
great importance. The future is likely to
see much greater expansion of the Sound-
chaser's capabilities, with professional

“series software for teaching and musician

series software offering more advanced
musical utilities such as instant recall of
eight presets and layered sequencing.
Also a Music Sketcher offering real-time
transcription onto the VDU of mono-
phonic lines played on the keyboard is
under development and is likely to retail
for around $100.

MH MusicSystem :

The Music Editor provides the means
for music entry, with a theoretical capacity
of 16 parts, either by using game paddles
and light pen selection of options on four
screen-based menus, or by the use of a
totally keyboard-based music composition
language. Music entered by either method
can be printed out, part-by-part, on a
Silentype printer.

The Music Merger enables small Comp
files to be merged together to produce
larger Comp files. The Music Player
assigns instruments created by additive
synthesis from sine wave components in
the Instrument Definer to Comp files to
create Play files. Waveform tables created
by the Definer are then passed to the 16
digital oscillators, or D/A converters, on
the MusicSystem boards, with further
specification of each logical oscillator
derived from amplitude envelopes and
frequency/amplitude history details.

The software for the MusicSystem is
interrupt-driven so that two programs can
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run concurrently by means of a back-
ground/foreground mode of operation,
and is written in a combination of 6502

assembly language and XPLO (a block-

structured Pascal-like language also used
in the Synclavier Il). The use of direct
memory access (DMA) enables all 16
digital oscillators to be updated every 32
microseconds, since a new oscillator

update is performed every two
microseconds, with table look-up carried
out on 16 waveform tables
simultaneously via DMA.
alphaSyntauri

The main alphaSyntauri program,

Alpha Ill, is written in a combination of In-
teger Basic and 6502 assembly language,
and in operation calculates what an
equivalent analogue synthesizer would be
doing every 20 milliseconds, and then
controls the digital oscillators on the MH
MusicSystem boards to achieve this.

Music input is derived from a five-
octave, velocity-sensitive keyboard that
can be tuned into the alphaSyntauri with
traditional equal temperament, 24 tone
scales like Just and International, and in
the case of alphaPlus software, with
microtonal tunings.

Either whole pieces or sequences can
be stored in a polyphonic seguencer,
edited to a limited extent, repeated, and
subjected to real-time control of playback
speed. Real-time playing can also be
added on top of the playback, but only up
to the limit of eight parts. Other real-time
controls include instantaneous switching
of presets and the selection of sustain and
portamento (the latter two via foot
pedals).

AlphaPlus software will additionally

provide vibrato, timbral sequencing and -

frequency modulation. Visual feedback of
real-time playing and sequence playback
is derived from a multi-colour dynamic

display.
Two further programs, Wave [l and
Analyzer Ill, enable the harmonic syn-

thesis and analysis of waveform tables to
be carried out. Apart from sine com-
ponents, Wave Il also provides the facility
for using square, sawtooth and triangle
waves in both additive and subtractive

The alphaSyntauri keyboard

synthesis.

The main process loop also includes
the option of jumping to a user-written
subroutine, which allows any user familiar
with 65602 assembly language to devise
special effects and controls. Other
software under development for the
alphaSyntauri includes a training package
for Computer Assisted Instruction in Basic
Musicianship, a high resolution conven-
tional musical notation graphics package
for screen input of music, and a multi-
layer sequencer package for multi-
tracking.

Alf Apple Music I1

The Entry program enables nates to be
entered using the game paddles in
conjunction with high resolution graphics,
envelope specification of individual notes,
and, to a limited extent, the programming
of amplitude variation. The Play program
can be engaged at any point during com-
position, and this also activates a multi-
colour display of the pitches being played
to provide an instant, alternative feedback
to the compositional process. An
additional Perform program allows the
user to play note files created by programs
other than Entry.

SOUND SYNTHESIS

A feature that stands out immediately
upon booting a system disc and entering a
pre-programmed note file is the "listena-
bility” of different types of sound syn-

thesis. The five runners fall neatly in to

three categories of sound generation:
analogue voice cards (Soundchaser), pro-
grammable sound generators (Vista Music
Machine 9 and AIf AMII), and digital
oscillators executing D/A conversion from
waveform tables (MH MusicSystem and
alphaSyntauri).

With the two systems using program-
mable sound generators — the Texas
SN76489 (a more digitally-controllable
version of the SN76477 games sound
chip) in the case of the Alf AMII, and the
General Instruments AY-3-8910 in the
case of the Vista Music Machine 9 — one’s
off on a losing wicket to start with, as
square waves have an annoying habit of
infiltrating the senses with their buzziness

— they're just unpleasant to listen to. Also
a perennial problem with these sound
generator chips is the low accuracy of
notes higher up in the pitch spectrum.
This is because notes are generated by
dividing a master clock (approx 2 MHz in
both cases, courtesy of the Apple Q3
system clock) by 32, giving a-reference
frequency of 63.9 kHz (Alf AMII), or by
16, giving a reference frequency of 125
kHz (Vista Music Machine 9), and this, in
turn, is transformed into notes by means
of programmable dividers using 10-bit
(AlIf AMII}) or 12-bit (Vista Music
Machine 9) numbers.

Obviously the larger the reference fre-

~quency and the number of bits being used

for counting down the greater the
accuracy of high frequencies. Thus at the
top frequency provided for by AIf
software (8th octave C, 4186 Hz), the
resolution of the SN76489 is something
like a third of a semitone out. With the
AY-3-8910 the resolution is considerably
better and 4186 Hz achieves the actual
frequency of 4143 Hz, which is only about
a sixth of a semitone away from that
desired by the conventions of equal
temperament.

Another limitation of the sound
generators used in the Alf AMII and Vista
Music Machine 9 is the very inflexible
amplitude programming. In both cases a
D/A converter is used as a programmable
attenuator, but as only four bits of
amplitude data are available this limits the
available dynamic range to 30 dB, and,
more importantly, what is available is
provided in ‘the less than ideal form of
16 2 dB steps.

Mind you, what can't be denied is that
both these systems provide a lot of parts
for very little in the way of financial input.

In addition to the MC1 board used in
the Alf AMII there is also the older, three
voice MC 16 used in the Alf AMI system.
With this board, an on-board clock runn-
ing at 1.78 MHz is used in conjunction
with an Intel 8253, a chip containing
three 16-bit timers for counting down
(and therefore producing square wave
notes) from the clock frequency. In this

>
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DIGITAL SYNTHESIS

case the resolution of high notes is greatly
improved, so that 8th octave G sharp out-
puts at 6649 Hz rather than the equal
tempered value of 6645 Hz; but what's 4
Hz between friends. The MC16 also uses
8-bit D/A converters for amplitude con-
trol, giving 72 dB of dynamic range.

Because the individual ‘oscillators’ on
the MC16 are more physically separated
than in the case of systems using
programmable sound generators, this
does open up the possibility of cross-
patching oscillators to produce pulse-
width modulation (PWM) of the
monotonous square wave output. This is,
in fact, a common ploy of manufacturers
producing cheap one oscillator -syn-
thesizers, where PWM introduces
waveform animation through a type of
phasing effect. Alf also provide this
facility on the MC16 boards by gating the
outputs of two oscillators with the third
via the Chroma routine.

The MC16 then produces sounds of

greater accuracy than from either the
SN76489 based MC1 Alf AMII board or
the AY-3-8910 based Vista Music
Machine 9. However to obtain nine voices
it would be necessary to invest in three
MC16 boards, and the £300 spent on
them might be more profitably directed
towards the infinitely more open-ended
synthesis offered by the MH MusicSystem
for about the same price.

The Soundchaser voice card actually
uses the same means of sound generation
adopted by the Alf MC16. Here an Intel
8253 is run from the Apple clock rather
than from an on-board crystal oscillator,
but the square wave output is then sub-
jected to a battery of processing. Firstly
the square wave is treated by a wave-
shaper to produce a sawtooth waveform.
This or the original square wave passes

Alf AMIl board
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Soundchaser Edit display: curves show envelopes
entered with paddle. Below them are the ‘soft’
switches and sliders that set up various contro/
parameters.

through a Curtis Electro-Music 3320 VCF
chip, configured as a low-pass filter with
variable cut-off and resonance, and then
an LM3080 transconductance op-amp,
operating as a VCA.

The Soundchaser Edit display allows
the user to program various parameters in
this processor chain, using conventions of
analogue synthesizers, but with distinctive
features that are both good and bad.

One powerful feature is the ability to
draw four contours on the display (using
game controls) and assign these to control
of oscillator modulation (LFO 1), VCA
modulation (ENV 1), VCF modulation
(LFO 2) and timbral sweeping (ENV 2), as
well as envelope shaping (ENV 2). Since
these contours can in theory be any size,
shape, or form, remarkable possibilities of
complex sounds are opened up.

However in practice the system fails to
fulfill all one's synthetic expectations. Firs-
tly, all voice card changes have to be
entered in non-real time, so, unlike a con-
ventional synthesizer, it isn't possible to
change knob settings (ie, 'soft’ switches,
sliders and contours) as one is playing.
Secondly, each voice is derived from only
a single oscillator, with none of the
facilities normally used in synthesizers to
“thicken’ this sort of voice, such as PWM
or the mixing of the sub-octave and other
waveforms to the basic oscillator output.
While it is true that a sawtooth waveform
is also available, it is only as an either/or
option, and that is as a result of fiddling

about with. a DIL switch on the voice
cards — hardly a real-time control.

To be fair, Passport tell me that they do
intend implementing some form of real-
time user control of the wvoice card
parameters in the near future, and also
plan to bring out a dual two oscillator/
voice card using Curtis chips throughout
for VCOs, ADSRs, VCFs and VCAs. This
should provide a range of sounds
equivalent to those obtained from a pro-
cessor-controlled synthesizer like the Pro-
phet 5, which also uses Curtis chips. Mind
you, | think it's imprudent to launch a
system like the Soundchaser with voice
cards that are likely to be rapidly upgraded
to something nearer the real McCoy —
especially when each 3-voice card retails
for $350 (probably £250 here). Perhaps
Passport would consider a trade-in
exchange on the old voice cards?

Moving away from digital control of
largely analogue circuitry, we come to the
two wholly digital systems, the MH
MusicSystem and alphaSyntauri. Since
both systems use the same hardware, it is
hardly surprising that the sounds from
them are similar, but there are important
distinctions.

Though both systems have the same
frequency response (30 to 13,000 Hz),
the sound of the alphaSyntauri is
noticeably cleaner than that of the MH
MusicSystem. This is particularly notice-
able at the bottom end, where the
MusicSystem is inclined towards




muddiness, and at the top, where the
same lacks dynamic punch. Also the
occasional digital gurglings and glitches
apparent when the MusicSystem is out-
putting certain waveforms doesn’t seem
to be lurking behind the output of the
alphaSyntauri.

However both systems show very good
signal-to-noise ratios considering the
limited resolution of 8-bit D/A conversion
and display a dynamic range that must
approach the theoretical limit of 48 dB.

Although the MusicSystem boards can
run continuously under DMA once the
appropriate registers have been initialized,
playing from MusicSystem Comp and Play
files, or from alphaSyntauri note files and
real-time keyboard entries, requires

"changes in frequency and amplitude,
while maintaining a specified tempo.

The MusicSystem accomplishes this by
means of a constant rate of interrupt
occuring every 8 milliseconds, which
provides a time-base reference for a series
of routines that update the registers in the
MusicSystem boards. In the MusicSystem
the interrupts synchronize the execution
of a Supervisor program that, in turn, runs
Producer (data from Play and Idef files
turned into an output queue) and Con-
sumer . (output queue directed to
hardware) programs. The accuracy of
synchronisation is obviously 100 per cent
dependent on the regularity of interrupts,
and in the new alphaPlus software for the

" alphaSyntauri a clockWatcher program
has been added to synchronize the instru-
ment process loop and therefore to ensure
maximum responsiveness of the
MusicSystem boards.

Differences also abound in the way in
which the two systems treat the subject of
pitch and amplitude offsets. Taking

envelope shaping to start with, the alpha-
Syntauri configures two oscillators per
voice, with one oscillator having a fairly
conventional ADSR envelope and the
other a percussive PFSF envelope. Since
the two oscillators are assigned to the two
output channels, a note will pan from side
to side according to the respective levels
of points along the envelopes’ duration.
This sterephonic animation of notes is
quite stunning and, to my knowledge, only
matched by the PPG Wave 2 digital syn-
thesizer (cost ca. £3,500). Additionally the
two oscillators per voice can be tuned
apart with a variable offset to give rise to
Leslie or chorusing effects. The Version
1.0 alphaSyntauri -used a fixed offset
(nominally 0.5 Hz), but alphaPlus software
enables this offset to be derived from a
'soft’ LFO, with rate, depth and waveform
dynamically controllable. Unfortunately
the MH MusicSystem lacks this so-
phistication of tuning offsets, and how-
ever many oscillators are used per voice,
one is forced to use the same tuning over

: -@&; ; o
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Soundchaser voice card

E

the sustain and release portions of the
ADSR envelope cycle.

What the MusicSystem does provide
though is the ability to program a 15-point
series of frequency and amplitude offsets
over the attack/decay portion of the ADSR
cycle. With careful programming this
enables some very interesting sounds to
be created, but restricting offsets to the
AD portion of the envelope is a limitation
to the waveform animation possible with
the present MusicSystem software.

There is little doubt that the
MusicSystem hardware is capable of a
sonic guality that bears comparison with
much more expensive digital synthesis
systems like the Fairlight CMI and Syn-

" clavier Il. The lack of processor time to

spend on seqguencing through waveform
tables, and thereby gain real-time timbral
changes, is an important distinction
between these 6502-based systems and
the use of back-to-back 6800s in the
Fairlight CMI.

However the alphaPlus software does
include a form of timbral sequencing
whereby the Consumer program receives
a waveform table input that is switched
through a sequence of look-up tables in a
current preset bank. The effect of this is
that each note struck on the keyboard
triggers a pattern of sequenced sounds,
with the option of variable sequencing
speeds for this effect,

The recent introduction of The Mill
6809 card raises the interesting possi-
bility of using this for the time-consuming
task of music synthesis, for instance, by
running the 6809 at full speed alongside
the Apple’s 6502 at 20 per cent efficiency

to perform a rather more sophisticated

type of timbral sequencing with the sub-
stantially increased processing power.

A little bird informs me that Passport
Designs will also be bringing out software
to run the MH MusicSystem from their
own keyboard and interface, and at a pro-
jected price ($650) less than half the retail
price of the alphaSyntauri in the States
{$1425). This could really put the cat
among the pigeons if their software lives
up to what is promised.

Continued next month
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THE evaluation of computer games poses
problems not apparent when dealing with
hardware, for their attraction frequently
varies according tc the age, sex and
predilictions of the player.

Consider then this and subsequent
reviews as carried out by a gestalt offering
the views of a moderately average, though
slightly computer-oriented family of four.
And one coming to the whole gamut of
gamesmanship computer-style fresh,
apart from the mandatory brush with the
pub ridden whooping, flashing breed of
space invaders and the like.

So Creature Venture, Highlands Com-
puter Services’ latest adventure offering,
provided a stiff test for tiros. And still does
after a few days of lurching from one
diabolical doom to the next.

The ploy, in short, involves entering
Uncle Stashbuck’s mansion, ridding it of a
horde of noxious creatures and laying
hands on one’s rightful inheritance, Uncle
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The
gentle
art of

gamesmanship

Stashbuck’s treasure. And a darned sight
easier said than done.

This is a fascinating, infuriating and
challenging game. Not to be bought
lightly if one values a good night's sleep.
People have been known to rear up in bed
in the early hours muttering something

By PETER GEE

about 'l wonder if 2+2=22 because . .."”
and then vanish below to the Apple for
an hour or so.

There is seemingly always another
stone unturned, another room unexplored,
another cryptic clue to unravel. But that's
just as well, for these games are not
particularly cheap and it wouldn't do to

N
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Inside Stashbuck Man-
sion . . . ostensibly
normal rooms. But
don't believe a word of
it

finish it in one evening. The awful thought
occurs that perhaps most people do just
that. If so, spare our illusions.

Creature Venture has excellent gra-
phics, stylish animation and colour thrown
in, although the latter is hardly necessary.
Who needs the odd bit of purple brickwork
anyway?

One quite impressive feature of this
game, incidentally, is its ability to sell
Apple computers. Perhaps that is putting
it too strongly. Let's say Creature Venture
may well facilitate the introduction into
the home of a small electronic stranger
when all other arguments failed.

Good Lady Wife (smarm, smarm) pre-
viously considered computers as either
overweening calculators fit only for the
checkout desk at Tesco or whining, lunatic
machines which trebled gas bills and then
threatened the axe on non-payment.

GLW, let it be whispered, spent four
hours before your actual Apple Il trying to
find her way out of the entrance hall of
Stashbuck Manor on the very first night
the devious disc was introduced into the
house. Exit crosswords, enter computers.

Excuse me, please, | must ask her to
move over. | want a game of football. . .

So to a disc of a very different type,
where colour makes all the difference.
High-Res Soccer, by On Line Systems,
will not tax the imagination, but it
certainly will reveal any sloppy reflexes.

Resident eggheads are unanimous that
this is a technically very clever program. It
is certainly an exceedingly good way to
play football without getting beaten up by
opposing fans.

Practically every movement on the real
field of play can be duplicated on the
small screen once one has mastered the
quite complex series of movements
offered by the paddle. Colour becomes
important to easily identify the teams, and
when this game was first tried on a mono
monitor it got a unanimous thumbs down.
For the hatching on the players is not all
that easy to spot on a small screen.

But once a 14in colour set was ac-
quired all was well. If an opponent is not
to hand, one can play the Apple but you
have to be a good loser to take this option.

Players can wrest the ball from the
opposing striker, make a dazzling run



down the field, dodging all and sundry en
route and score brilliantly, the opposition
panting at their electronic heels.

Just one thing. It seems rather hard to
get the goalkeepers to spring into action.
Perhaps mine was due for a transfer. Jay
Sullivan and Ken Williams share the
credits on the disc cover, but Sullivan
alone makes a bow on the screen.
Whatever, nice one fella or fellas.

To round off a lost weekend let's blast
off with Starmines, an inter-galactic flight
of fancy involving shoals of, presumably,
meteorites, and swarms of lozenge
shaped objects with evil intent.

If this seems wvague the fault lies
elsewhere, for instructions, or avowals of

_intent, came there none with the disc. It is
a variant of space invaders with, happily,
not quite the same ear-splitting sound
effects.

But, unhappily, with not the standard of
control over one's environment one has
grown to expect in the arcade machine.
Pressing the paddle button releases a
stream of death-dealing rays, and rotation
of the other control moves the spaceship
or whatever along the base line.

The object would appear to be to zap

L ]

as many lozenges as possible while evad-
ing impact with the torrents of meteorites
plus swooping invaders. But close
examination revealed that the enemy
tended to blow up if one shot within a
parsec or two. And the game seemed to
end without anyone in sight zapping the
resolute defenders.

After a time in Stage 1 one progresses,
with different colours, to Stage 2. And
things move faster. Doubtless boastful
friends say Stage 5 is up for grabs. But

Hi-Res Soccer —
needs hi-res
reflexes and a
colour monitor.

some people will tell you anything.

Having taken a moderate blast at Star-
mines one must look at the other side of
the moon. The colour is good, no impres-
sive. The sound effects are competent
without being overpowering. The
technical expertise is without question.
The teenier teens will love it. | just wish |
had got beyond Stage 3.

Next month Gamesmanship takes a
look at the time travelling world of the war
games men (and women) play.

Mankind has developed
further and faster over the
past decade than ever before
— the reason?
Computerisation has
shouldered the day to day
burden of routine calculation
and checking so that ideas
and designs can be tested
accurately and rapidly, and
the next level of progress
achieved almost instantly.

At RAM Computers we have
spedialised in making this vital
technology
available to
businessmen at
all levels.

From the highly
popular single

15-17 North Parade,
BRADFORDBD1 3L
Tel:(0274) 391166.

THE TROUBLE WITH
'HUMAN EFFICIENCY
IS IT’S ALWAYS
OPEN TO ERORS.

user Apple, to the first of the
true networking computers,
the Zilcg, we can advise on
the best system, install
hardware, write or customise
software, and keep you up to
date with the very latest
developments.

It you think your efficiency
could do with a boost, why
not come and talk to us. We
can’t promise No more
mistakes, ever, but we can
promise to relieve you of

SERVICES WD

WOODLAND
SOFTWARE

MAIL ORDER MICROCOMPUTER
SUPPLIES FOR THE APPLE

Odyssey 48K |

Doom Cavern 48K |
Sneakers 48K M
Gorgon 48K M

Autobahn 48K M
Orbitron 48K M
Pulsar Il 48K M
Space Eggs 48K M
Phantoms Five 48K M
Cyber Strike 4BK M
Star Cruiser 32K M
Both Barrels 48K A

Wizardry 48K P
Infotree 48K P

some of the day
todaydrudgery
leaving you
free to plan
your next step
forward.

OMPUTER

LA. Land Monopoly 48K A £16.75
Hyperspace Wars 48K A

Wilderness Campaign 48K | £12.75

Gamma Goblins 4BK M

Galactic Attack 48K P

A = Applesoft | = Integer M =
P = Requires PASCAL or DOS 3.3

All software is disc based. All prices are inclusive.

On multiple orders of 3 or more programs P&P is
FREE; please add 50p P&P on orders less than 3.

A list of our full range of software is free on request

WOODLAND SOFTWARE

103 Oxford Gardens, London W10 6NF.
Telephone: 01-960 4877

Hi-Res Adventures

£16.75 Mission: Asteroid 32K M £10.75
£14.75 Mystery House 48K M £13.75
The Wizard &

£12.75 The Princess 48K M £18.75
£16.75 Hi-Res Football 48K M £21.75
£22.75 Hi-Res Soccer 4BK M £16.75
£16.75 Hi-Res Cribbage 48K M £13.76
£16.76 Missile Defence 48K M £16.75
£16.76  Cranston Manor 48K M £19.75
£16.75 Sabotage 48K M £13.75
£16.756 Gobbler 48K M £13.75
£16.75 Higher Text 48K | £19.75
£21.75 Higher Graphics 11 48K | £19.75
£13.75 E-ZDraw 3.348KM £27.75
£13.75  Superscript 4BK M £49.75
£17.75 UK distributors for

£28.75 Sir-Tech Inc.
£49.75 Trade enquiries invited

Runs on any Apple

from:
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—ass

the pines
to pick

up points

““Ski Run’’ is an easy-
to-programme slalom
course where the skier’s
speed can be selected
from 0 to 9. Not so
easy for fast skiers

is reaching the safety
of an alpine hut
without

crashing

into a

tree.
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VALUABLE VARIABLES

Foiling the
microsecond munchers

THE Applesoft || Reference Manual
advises (page 120) that variables
should be used instead of constants in
order to gain considerably in speed of
execution.

It is not made clear whether this advice
relates to the substitution of variables for
all numerical constants or only for non-
integers nor whether, when appropriate,
integer variables should be used. For

. example, an efficient programmer wanting
to execute.

J=1%*25+3

within a loop, needs to know whether to
write .

A=25:B=
EOR A = i
J2=I1*A + B
NEXT

or
A=25:B%=13
FORI =........
J = I1*A + B%
NEXT

or merely
A=25
EDRE = i
J=1*A + 3
NEXT

| have carried out some simple tests, on

an ITT 2020, to compare the various

possibilities. | used a program containing

the assignments 100 A = 100 : P =

0314159 : 1 =3 1% = 3 : G$ = CHR%(7)
and subroutines such as:

By DOUGLAS MAY
MSc, PhD, FlnstP.

sive 'beeps’ and the five intervals so
defined were timed by means of a watch.
" The table below shows some of the

variables preset to a non-integral value
there is nothing to choose.

Integer variables need conversion to
real representation and so impose a small
penalty, of less than 1 msec. That is in-
dicated by some, although not all, of the
results quoted and is further borne out by
the majority of other results, not quoted
here. (The accuracy of these timings is in-
sufficient to yield a better estimate of this
small interval.)

results: Another point of interest in the table is
Times (in secs.) for N executions of loop involving ‘A aop x’
A=100:P=314159:1 =3 :1% =3
X aop: + — * / &
N: 2000 5000 2000 5000 2000 5000 2000 5000 1000 2000
3.14159 48 119 48 120 52 128 52 131 72
3 8 20 8 21 9 25 12 31 51
P 8 19 8 20 11 28 13, .30 51
| 8 20 8 20 10 23 12 30 b2
1% 9 22 9 22 10 25 12 31 b2

Note that the times gquoted include the
cost of testing and branching at the end of
each cycle of the loop. From a separate
test, this time was approximately 1 msec.

The main lesson from the table is clear:
If non-integral constants are to be used
frequently they should be replaced by
variables, since their conversion to
floating-point representation requires
about 20 msec. for each execution.
Among integer constants, real variables
preset to an integral value and real

200 PRINT GS

20FORJ =1TON : B = A + 3.14159 :
220FORJ=1TON:B=A + 3

20 FORJ=1TON:B=A + P
20FORJ =1TON:B=A + |

250 FORJ =1 TON:B + A + 1%

260 RETURN

: NEXT :
: NEXT
"2 NEXT
- NEXT :

NEXT : PRINT G$
PRINT G$
: PRINT G$
: PRINT G$

PRINT GS

Four other similar subroutines replaced
'+ by ', "*, /" and’™, respectively. Input
statements provided opportunities for
keying in suitable values of N and for
selecting the required subroutine. On

execution, PRINT G$ caused six succes-

the slight increase in the execution time
of the operations of multiplication and
division (relative to addition or sub-
traction) and the much larger increase for
exponentiation. However, the differences
between using a non-integral constant
operand and any other operand remain
essentially the same, whatever the opera-
tion, which reinforces the conclusions of
the previous paragraph.

| am grateful to the Medical Faculty of
Manchester University for providing
facilities for these tests.
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THE most widely-accepted view of
scientific method describes the initial
step as the generation of hypothesis
.or model. The hypothesis is then used
to structure an experiment that will
test some or all of the qualities of the
hypothesis. If the experiment fails to
produce the predicted results then
the hypothesis is modified to accom-
modate the new information that is a
consequence of the latest experi-
mental data. :

Even if experimenters perform
these operations subconsciously —
and most do! — there still remains the
need at the conclusion of the experi-
ment to assess whether the experi-
mental results conform to the current
hypothesis.

There is a need to test the
‘goodness of fit' of the data to the
model, and to°assess just how good
the fit really is. This article describes
the basic principles behind one
approach to fit data to models and
concludes with a description of a
robust and general Apple 1l program.
The description is restricted to experi-
mental data that can be represented
in two dimensions (x and y) and which
can be plotted in a simple fashion.

FOR the purposes cf this article a
function will be defined as the depen-
dence of y upon x and is often abbre-
viated as y = f{x). This is the general
form of the equation, a typical func-
tion might be y = 3x + 4.

This expression illustrates that y varies
as x changes and can be seen (or plotted)
to be a straight line passing through the
points:-

=0 yo="4&
= Y=
x=2,vy=10

and so on.

A similar, but more complex function is
given by y = x? + x — 3 or y = log(x).
In the belief that his experimental system
behaves according to a definable, if some-
times complicated, mathematical function
the experimenter wishes to test his
system to obtain a measure of the corres-
pondence of the data to this function,
working on the principle that poor corres-
pondence means an inappropriate func-
tion.

Here, however, is a genuine problem
that cannot be resolved without massive
expenditure of resources. If we lived in an
ideal world then the data would fit the
correct function or model perfectly. How-
ever, even in an ivory tower the world is
far from perfect and so our experimental
data, describing the dependence of y upon

‘x, are likely to contain errors.

The error may be due to difficulties in
setting up the experiment, limitations .in
the precision of analysis of results, or
simply due to the inherent variability that
comes from sampling a small number of
observations from an infinite world of
experiments, 0

Errors can be minimised, often at con-
siderable expenditure of resource. More
often, however, the experimenter is stuck
with error in his data and has to find
methods of coping with this problem in
his attempts to relate the real world
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Non-linear
curve fitting

using

the Apple II

By Dr R J BEYNON
Department of
Biochemistry

University of Liverpool

{experiments and- data} to his models

{functions).

A microbiologist knows that during
sterilisation of food, bacteria die in an
exponentially. decaying fashion,
represented by the function
Nt = No expl—k.t) or y = Noexpl—k.x)
Where
N: is the number surviving at time t
No is the initial number att =0
k is a constant representing the rate of
death

A plot of some representative data,
obtained by counting bacteria at different
times, is shown in Fig. 1. Although the
scientist knows that the shape of the
curve will always be the same he also
knows that No and k, both constants, can
vary according to the state of the food
before processing, the sterilisation
temperature, moisture content and so on.
The constants No and k are the
parameters of the function for this
particular experiment and the values of
these parameters are the unknowns that
the experimenter wishes to find.

If the data were perfect then it would
be a simple geometric matter to find the
death curve that was represented by the
data and hence obtain Noand k. In fact
the data are far from perfect, and so the
problem becomes one of finding the best
death curve that is represented by the
less-than-perfect data. In other words an
exponential curve must be found that is
the best fit to the experimental data, as
this curve will then allow the best
estimate of the values of the parameters,

No and k. This is the primary objective of |
curve fitting.

If we are looking for the line that is the
closest description of the data we clearly
must have some criterion of goodness of
fit. Fig. 1 shows three lines (a, b and c).
Subjectively, it is easy to choose line b as
the best fit to the data — but why?

The most common response will be
that b is the best fit because the data
points are equally distributed on either
side of the line. In other words the sum of
the wvertical distances between the data
points and the line is as small as possible:
The distance between the points and the
line are termed residuals. In fact for
statistical reasons it can be shown that
under many conditions the line of best fit
is the one that makes the sum of the
square of the residuals (SSR) as small as
possible (Fig. 2).

Any method that fits a theoretical line
to a set of data by minimising SSR is
using the method of “least squares” for
curve fitting.

It is important to appreciate that linear
curve fitting is not restricted to fitting a
straight line to a set of data. The method
of linear regression is perfectly acceptable
for this process and a good program in
Basic can be found in [1]. Non linear curve
fitting has a special meaning that
describes the dependence of y values
upon the parameters of the equation, not
just the x value.

It is beyond the scope of this article to
discuss this at length, the interested
reader is referred to |2] for further discus-
sion.

The approach to non-linear curve fitting
is not one that uses simple algebraic or
geometric relationships and will often in-
volve interactive procedures where, for
example, the estimates of the parameters
are refined in a series of trials, each trial
being dictated by the success or failure of
the previous one.

This approach has an additional
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number

time

sterilisatian

FIG. 1

An exponential decay curve representing the killing of bacteria in a
sterilisation process. The experimental data are shown by the sym-
bols and three possible lines describing the process are shown by

a, b and c.

advantage from the point of view of
weighting of the data. Consider the
bacterial death curve of Fig. 1. It is an
easy step to plot the logarithm of number
(N) against time to obtain a straight line.
Application of linear regression such as in
[1] can then give estimates of Noand k,
but these estimates will not be
statistically the best because an error at
the smaller values of N will be magnified
by the distribution of the axis produced by
the transformation.

Minimising the SSR of a plot of log(N)
against t will give a biased line that has
been affected by the unequal weighting of
the data points. In this instance, small
values of N have more ‘pulling power’ in
dictating the line than do large values for
N.

It would be preferable then to minimise
the SSR on untransformed data, i.e. N
against t rather than log (N} against t. This
will ensure that all data points exert an
equal effect in deciding the final
parameters of the best fit line. Because of
this desire to perform curve fitting on un-
transformed, unbiased data we must use
the iterative approach to non-linear curve
optimisation.

Several programs for non-linear curve
fitting have been written in a form that is
suitable for implementation on micro-
computers. Representative examples are
given in [3-5]. The programs are
specialised and some are restricted to the
fitting of curves with only two parameters.

The rest of this article is concerned
with an Apple program that | have written
using a method describéd in [6] and based
on an Algol 60 program published in [2].
The program, Pattern Search has been
written with two main objectives.

Firstly, it was important that the data
and function be presented graphically at
the beginning or the end of the curve fitt-

FIG. 2

Least squares optimisation aims to make the
differences between the experimental points and the
theoretical line as small as possible. In this case a? +

b2 +¢2 +d? +e? +f2 =SSR and is m.f'n_{'m.fsed.

ing procedure. Secondly, the program was
written with generality in mind and can,
by the alteration of seven lines of Basic,
be applied to any new curve-fitting
problem. The program has been used to
date for the successful optimisation of five
different functions — the record being the
optimisation of-seven parameters over
80 data points.

The Pattern Search method of curve
fitting is intuitively pleasing if sometimes
protracted. The program starts with initial
guesses (user specified) of the para-
meters and calculates the SSR. It then
systematically alters each parameter by a
predefined amount (step size) and finds
the pattern of altered parameters that
makes the greatest reduction.in SSR.

This process is repeated with the step
size increasing as long as an improvement
is measured as a decrease in SSR. When
no further improvement is attained the
step size is reduced and the SSR recal-
culated. This process of refinement is
repeated until the parameters are being
altered by less than a specified amount
{e.g. 0.1 per cent of the actual value) or
when the number of interactions that was
initially specified has been exceeded.
Further information on Pattern Search can
be found in [2] and [6].

The translation of Pattern Search into
Applesoft has produced a program of
approximately 11 kbytes. The program is
booted above HGR 1 before use so that
display space is available. On running this
program the user is presented with the
menu shown on Fig. 3. A brief description
of the options is now given:

® Enter parameters (1)

To find the best-fit values of the
parameters of the function several num-
bers must be provided:

{a): the initial guess of each parameter —

the better the guess, the shorter the run
time
(b): the step size for each parameter —
the value of the initial step used to modify
the initial guess
{c): the reduction factor for each
parameter — the amount by which the step
size’is reduced as the function is converg-
ing towards a good fit
(d): critical step for each parameter — if
the program is adjusting the parameter by
a value less than the critical step then a
good fit has been attained and the
program ends

An option is provided to use a standard
search protocol that requires only the ini-
tial guess; (b), {c} and (d) are all auto-
matically adjusted to preset values. Finally
the maximum number of iterations is
defined to prevent an over-intensive
search.

® Enter exp data (2)

The experimental x, y data are entered
via this subroutine. It is not necessary to
specify the number of data points in
advance as a null input is taken as the
signal for “no more data’”.

® Edit exp data (3)

The facility to edit the experimental
data is of greatest importance with large
numbers of data points. The editing op-
tions are:

(a) delete a data point
{b) add a data point
{c) change a data point
{d) next data point

{e) finish editing

@ Fit curve (4)

This option will only be.accepted if a
set of experimental data and a set of

_’

September 1981 WINDFALL 25




FIG. 3

The main menu of
the Pattern Search
program. The status
of each option s
given on the right
hand side and alters
with the progress
through the pro-
gram. Each option is
described moaore fully
in the text.

NON-L INEAR CURUE FIT
EXPONENTIAL DECAY!

CURRENT OPTIONS
. .ENTER PARAMETERS NO PARAM
.ENTER EXP DATA NO DATA

.EDIT EXP DATA NOT AUAIL

.FIT CURVE BN 0T AuUATL
... .PLOT-PRINT DATA NOT AUATL
... .END PROGRAM
SELECT AN OPTION C1-6)0

CURREHT OFTIONS

.ENTER PARAMETERS

.ENTER EXP DATA

.EDIT EXP DATA

.FIT

.PLOT/PRINT DATA

CURVE

....END PROGRAM

SELECT AN OPTION ¢1-6>8

FIG. 5

The trial plot of data
and the function
before curve fitting
has taken place.
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FIG. 4 i
The main menu after

ENTERED
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search parameters have been entered pre-
viously. If this criterion is satisfied then
fitting is begun and a continuously
updated screen display shows the number
of evaluations, the current value of the
parameters that are being fitted and the
value of the function that is being mini-
mised, usually the sum of the squares of
the deviations. Although this slows the
program it is instructive to observe the
course of the search as it is taking place.

When the fit is completed, as judged by
the critical step no longer being exceeded
or the specified number of iterations being
exceeded, the best-fit values of the
parameters and the current step size are
printed on the screen, together with the
least squares final value.

@® Print/plot data (5)

Several further options are provided by
this subroutine:

(a) screen print of parameters at end
(default)

(b) plot of data and function on the screen

{c) alteration of plotting parameters

(d) print data and parameters on printer

(e) return to main menu

Plotting of the fitted function
superimposed on the experimental data is
essential to view the quality of the best fit
that the program has attained.

The option to enter the plot parameters
such as axis limits has been kept separate
from the option to plot so that the former
need not be entered repeatedly. Similarly,

‘the same data and function may be
plotted over different plot limits as the
program checks for out of range points.

To provide a permanent record of the
result of the fit the opportunity is provided
to list the data and the best-fit parameters
on the line printer.

® End program (6)

An ordered exit from the program back
to Basic command level.

The presentation of the data and func-
tions (option 5) has one further refine-
ment. The fitting process may be in-
terrupted at any time by pressing the
RETURN key, to allow a print out or plot
of the current fitting parameters.

If this option has been selected then 5e
becomes “continue fit" and the fitting will
proceed without any disturbance to
variables. The program will allow the user
to plot the data/function at any time;
before, during or after the fitting process.
This means that the user may improve his
initial guesses by trial plotting. In practice
this does not make much difference to the

number of iterations needed to produce a“

good fit but will reduce the possibility of
the program locating and ‘sticking’ in a
subminimum that is not the best solution.

A representative run, of the Pattern
Search program is illustrated in Fig. b.
When the data and initial guesses have
been entered the status of the program
changes from the initial menu {Fig. 3) to
the menu in Fig. 4. If option 5 is chosen
and the data/function are plotted, the fit

FIG. 6 The re-plot of the data and the function after curve fitting

has taken place.

NON-L INEAR CURUE F 111
EXPONENTIAL DECAY

FTER 94 EUALUATIONS

AMETERS :
ATES OF PAR TRITS

FINAL
93.248

8649919983

STEP SIZE
.832
-1.6E-85

LEAST SﬁUﬁRES ESTIMATE:47 .3486824
APPROX 95% CONF LIMITS +/- 0
PRESS <RETURN> TO CONTINUEN

FIG. 7 A screen print of the estimates after another fitting process
has taken place. The figure for 95 per cent confidence limits has

not yet been calculated.

can be seen to be reasonable (No = 100,
k = 0.05) Fig. 5. The function is now
fitted, and after 79 evaluations (64
seconds) of the SSR, the parameters have
been optimised to within 0.1 per cent.

If the data are replotted the line is seen
to be considerably improved, the values of
No and k now being 93.15 and 0.0647
respectively (Fig. 6). A similar run is
printed out in Fig. 7.

The program described here is one
example of a non-linear curve fitting
program that can be run effectively on the
Apple. | have found the program to be
useful for five different curve-fitting
applications to date, and we are con-
tinually trying new applications.

Copies of the Pattern Search program
on a DOS 3.3 disc, complete with instruc-
tions on changing the function to be
optimised can be obtained from me at the
Bio-chemistry Department, Liverpool Un-
iversity, Liverpool, at a cost of £10 to
cover handling and printing costs.

References
7. Lee, J.D., Beech, G. and Lee, T.D,

(1878) “Computer Programs that Work™

Sigma Technical Press, Wolverhampton.

2. Colgohoun, D. (1871) “Lectures in
Biostatistics” Claredon Press, Oxford.

3. Peck, C.C. and Barrett, 8.B. {1973)
“Non-linear Least Squares Regression
Programs for Microcomputers”. Journal of
Pharmacokinetics and Biopharmaceutics
7, B37-541.

4. Koeppe, P. and Hamann, C. (1880) "A
Program for Non-linear Regression
Analysis to be used on Desk-top Com-
puters’. Computer Programs in
Biomedicine 12, 127-128.

5. Duggleby, R.G. (1987) “A Non-linear
Regression Program for Small Com-
puters”. Analytical Biochemistry, 110, 9-
18.

6. Wilde, D.J. (1964) “Optimum Seeking
Methods™, Prentice-Hall, Englewood
Cliffs, New Jersey.

September 1981 WINDFALL 27




Aot STEFS

THIS is the second in a series of articles
designed to show the reasonably exper-
ienced Basic programmer how to write
routines in machine code and get them
into the Apple using the assembler. The
assembler used for the examples is the
one contained in the DOS toolkit.

Last month we looked at the way the
Apple screen is memory mapped and saw
that the first 40 characters starting from
memory location 1024 ($0400) appear
on the first line of the monitor screen, but
the next 40 characters appear on line 9,
the next on line 17, the next on line 2 and
so on. A loop poking characters into
memory from 1024 to 2039 shows how
the memory is mapped on the screen. We
also saw how the monitor routine at
$FDED would print a character to the
screen.

This month | want to show how to
output blocks of text to the screen and
position them where we want them. Also
we can see how to input text and
characters from the keyboard and finally
take a look at the well published ‘input
anything’ subroutine, which enables us to
input strings containing commas and all
manner of illegal characters without gett-
ing the extra ignored message from Basic.

To continue our analogy with Basic
consider the following short program:

14 HOME

20 FPRINT SFC( 14)
IO PRINT "TITLE"

40 VTAB 10

S0 FPRINT "LEFT"j

&0 INVERSE

70 HTAB T0

BO PRINT "RIGHT"

0 NORMAL

To emulate this in machine code we
can utilise several of the routines already
in the system monitor.

The HOME in line 10 can be
reproduced by calling the monitor sub-
routine HOME which starts at $FC58.

ASSEMBLY CODE

JSR $FCS8

10 HOME

Similarly, the monitor has a routine to
print blanks which we can call having first
loaded the X register with the number of
blanks required.

BASIC ASSEMBELY CODE
20 PRINT SPC( 13) LDX #%0E
JSR $FF4A
The # sign means load the im-

mediate (next memory location) value
rather than the contents of memory loca-
tion $OE.
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Putting
the text
in its place

Characters may be output by loading
the Ascii value in hexadecimal in the
accumulator and calling the routine start-
ing at $FDED as described last month. So
line 30 could be programmed like this:

ASSEMELY CODE

20 PRINT "TITLE" LDA #$D4
JSR $FDED
LDA #3C9
JSR $FDED
LDA #3D4
JSR $FDED
LDA #%CC
JSR #FDED
LDA #3CS
JSR FDED
JSR $FDBE

There are more elegant ways of achiev-
ing the same end which we will look at
later, but this way is the most straight-
forward. Note the JSR to $FD8E. This is
the monitor routine for carriage return
because a print statement not followed by
" or ;' has an implicit carriage return.

Note also that the character set used
for the Apple screen is taken from page
15 of the Apple Il reference manual and is
not the same as the Ascii codes you
would send to a printer. We will cover the
differences in detail in a later article when
we look at a screen dump program.

Let's break off now and test the above
coding. As it is rather short it might be a
good idea to try ‘hand assembling’ it so
that we can better appreciate what the
assembler does for us. If we refer to pages
121-1286 of the reference manual we can
see that the op-code for JSR is $20.

The address FC58 would be put in
memory as 58 FC so JSR $FC58 would
become 20 58 FC. Line 20 would become
A2 OE (LDX # OE) 20 4A F9 (JSR
$F94A) and the start of line 30 would
become A9 D4 (LDA H# $D4) 20 ED FD
(JSR $FDED). Setting this out in the
format used by the assembler we get:

20 S8 FC JSR. $FCSB ;HOME

AZ OF LDX #$0E ;14

20 4A F9 JBR $F948 ;PRINT BLANEK
A% D4 LDA #$D4 ;T

20 ED FD JSBR $FDED ;COUT

&0 RTS

By MIKE GLOVER

Leicester Computer
Centre

The RTS (RETURN) has been added so
we can test the routine without dropping
through the bottom and disappearing into
the depths of the Apple's memory! Put
this routine into memory by typing CALL
-151 (from the Basic prompt):

¥300: 20 58 FC AZ OE 20 4A F9
A% D4 20 ED FD &0 “RETURN?

and test it with a *300G RETURN.

You should get a ‘T somewhat left o
centre at the top of a clear screen.

Continuing our interpretation of the
Basic program, line 40 is a VTAB to line
10. Due to the memory mapping we have
already discussed, finding line 10 could be
a little tricky so once again we can invoke
a routine in the monitor that can do this
job for us.

The routine that does the work is
BASCALC at location $FBC1, but ou
most convenient entry point is TABV a
$FB5B, having first loaded the
accumulator with the desired line number
So line 40 becomes:

40 WTAEB 10 LDA #%0A

JSR $FBEGOR

In line 50 we have some text but this
time we will use a diffarent technique to
output it using the assembler. Assemblers
contain several ‘directives’ which appeal
in the operation field and tell the
assembler to take some course of action
during the assembly. We have already
looked at one of these, ORG, which when
placed at the beginning of a listing tells
the assembler which memory location
should contain the start of our source
code. For example, ORG $300 tells the
assembler to start assembling code begin-
ning at $300 (768 decimal).



=Pl

We will use this directive a lot as,
provided we don't interfere with DOS
hooks starting at $03D0O, this is a very
convenient and safe place to put short
machine code programs.

One of the directives that will help us
with text is ASC. This data definition
directive converts the text between two
delimiters, usually TEXT or "TEXT" into
Ascii code. Take care with the delimiter
used as some assemblers check them to
decide whether or not to turn the most
significant bit on or off.

A simple experiment, or as a last resort
reading the manual, should resolve this!

One way to use ASC in an assembly
listing is as follows:

BASIC ASSEMBLY CODE
S50 PRINT "LEFT" LDX #5500
LOOP1 LDA TEXT1,X
JSR sFDED
INX
CPX #4604
BNE L0oorP1
BE® SKIP
TEXT1 ASBC "LEERT
SKIP ccdaranen

In this example we are using an
‘addressing mode with the grand title of
‘Absolute Indexs Addressing’. This simply
means take the address you first thought
of and add the contents of the X (or Y)
register to it to form the actual address
used.

Here we don’t yet know what address
we will be using and have labelled it
‘TEXT1' followed by ASC “LEFT" This tells
the assembler to place into memory the
Ascii code for 'LEFT" and remember the
address of the 'L'. Now if we say LDA
TEXT1,X with X set to zero, we pick up the
first character of our string. Adding 1 to X
{INX) gives us the second and so on.

As (in this instance) we know the length
of the string a simple comparison tells us
when to quit— CPX = $04 compare X to
see if it is 4. If it is not equal go back to
LOOP1 and send out another character.
The comparison that follows is not quite
so obvious as we are now testing for
equality which we already knew.

In other words if the test didn’t produce
an equal result we wouldn't be here in the

first place so why not just jump to skip

and re-write the bottom lines:

BNE  LOOP1
JMP  SKIP
TESTL  ASC ™ “LEFT"

There are two reasons for this. Firstly,
the second way takes one more byte —
very important if you are short of space
but for most applications not the main
consideration. The second reason is that
when'a JMP instruction is encountered it

causes a branch to a specific part of
memory whereas a BNE, BEQ, etc., cause
a branch to a location relative to .the
current location. This means that the
program is not tied down to one memory
location in order to work and is said to be
‘relocatable’.

Inverse and normal are both monitor
subroutines and the cursor horizontal
position is controlled by the value in loca-
tion $24 which is decimal 36 (you may
well be using POKE 36,nn for tabbing on a
printer),

So lines 60, 70 and 90 can be coded as
follows:

BASIC ASSEMBLY CODE
40 INVERSE JSR  $FEBOQ
70 HTAB Z0Q LDA #S1E
STA $24
90 NORMAL JSR $FES4
To simulate line 80 (80 PRINT
“RIGHT) we will use a different

assembler directive, DCI. This works just
like the ASC directive except that all bytes
have the most significant bit clear (bit 7),
apart from the last one. This means we
can test each byte to see if the most sig-
nificant bit is set, and if it is, know we are
at the end of the string. :

BASIC ASSEMBLY CODE
g0 PRINT "RIGHT™ LDY #%00

LOOPZ2 LDA TEXTZ2,
BMI LASTCHAR
ORA #$£BO
JSR COUT
INY
BMNE LOOFZ

TEXTZ2 DCI Y"RIBHT"

LASTCHAR JBR $FDED
JSR CROUT
RTS

Having worked out the routines we
need we can now use the assembler to
put in the complete program. Run the
assembler by typing RUN EDASM
RETURN, change the ID stamp as re-
quired, RETURN and type AD RETURN.

18 BEQ DONE

12 JER CouTt

20 INX

21 BNE LOOF

22 TITLE DFB D4, $CF, $D4,

$CC, $C5, 8D

23 DONE JSR couT

2 LDA #5504

25 J5R TABY

24 LDX #%00

27 LOOF1 LDA TEXT1,X%

28 = JER couT

29 INX

30 CPX #5504

1 BNE LOOP1

32 BE® SKIF

33 TEXT1 ASC Pl=EET

34 SKIP LDA #E1E

3 8TA CH

it JSR SETINY

37 LDY #£00

8 LOOFZ LDA TEXTZ,Y

39 BMI LASTCHAR

440 ORA #$80

41 JSR couT

42 INY

4% ENE LOoorPZ

44 TEXTZ DCI "RIGHT"

43 LASTCHAR JS5R couTt

4& JSR CROUT

47 JER SETMNORM
RTS ;

48

Note that | have introduced another

technique in printing out TITLE — where
we look for a specific terminator, in this
case $8D (a carriage return).

To conclude this month'’s article here is

the ‘input anything’ subroutine. | first saw
it in the Call A.P.P.L.E. magazine.

0I00-  AZ Q0 LDX #E00
0Io2- 20 75 FD JSR ®FDVS
QI0S- A0 02 LDY HHOZ
Q307—  8A TXA

9308— F1 &9 STA ($69),Y
QIz0A-  C8 INY

QI0B— A% 00 LDA HE00
OZ0D- 21 &9 STA ($6F),Y
OF0F- CB INY

0310— A% 02 LDA #H$02Z
0312- 91 &9 STA ($69),Y
0314-— 4C 39 DS JMP $DS3E9

1 ORG £T00

2 %

= CH EGU 24

4 PRBLZ EQU SFF4A

2 TARV QU $FHSE

& HOME EQU $FCOB

7 CROUT EQU $FDBE

8 COUT EQU $FDED

g SETINV EQU $FEBOQ
14 SETNORM EQuU $FEB4
11 %

2 START JSR HOME
13 L.DX #S0E
14 JSR FRBLZ
15 L.DX #$00
14 LOOF LDA TITLE, X
17 CMP #$8D

It works like this. Basic keeps a table of
variables starting from the end of the

program and working up through memory.

As programs change in length Basic needs
to know where the variable table starts
and it does this by keeping a record of the
address in locations $69-6A. Try
typing in this short program:

IFP
110 AAS="XXXX"
JRUN

Now CALL-151 and type 800,817

>
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RETURN, followed by 69.6A RETURN.
You should have something like this:

¥BO0.B17

0800- 00 10 08 0A 00 41 41 24
0BOB— DO 22 58 58 58 38 22 00
Q810— Q0 0Q 41 C1 04 QA 0 0O

6T . LA
a0&4?- 12 08

This is the program in tokenised form
and you can see the end of the program at
$0811 (Basic programs end with triple
zero). Location $69 and $6A contain 12
08 which reversed gives address $0812
and if we look at this address we can see
$41 which is Ascii for "A" and in
$0813.C1 which is Ascii for A" with the
maost significant bit set. This way we know
that this is a string pointer. (Refer to page
137 of the Applesoft reference manual.)

The next byte contains $04 — the
length of the string and the address in the
next pair of bytes is $080A and if you look
at these locations you can see that the
next four bytes:

$58 %38 T8 $98 = TAXXX".

Note that as we have not altered this
string in any way there was no need for
Basic to move it from program memory.
Try adding a line:

20 AAS=AAS+AAS

Run it and look at the pointers again.

What the ‘input anything’ subroutine
does is to call $FD75 (NXTCHAR), a
monitor subroutine to input a line until a
carriage return is found. On exit the string
is in the keyboard buffer and the length in
the X register.

Provided our variable is the first one
declared we know exactly where it is as
$69 points to it so we can store the length
in ($69),2 and the location in ($69),3 and
($69),4. The addressing mode used here
is called indirect addressing and works
like this.

Find the address pointed to by $69
(that, is, $0812), add 302 to it giving
$0814 and that's the address we want.
Having pointed the first variable to the
keyboard buffer a jump is made to $D539,

a routine to clear the most significant bit.

Now all that remains is to persuade
Applesoft to ‘adopt’ this variable and
move it out of the keyboard buffer before
we overwrite it. One way to do this is to
say AA$=MID$ (AAS,1), which fools
Applesoft into thinking that a change has
been made so it dutifully puts the string
elsewhere in memory and rewrites the
pointers.

Use the routine from Basic as follows:

10 IA$="";REM MUST BE THE FIRST
VARIABLE

20 FRINT"?";:CALL 768: IA$=MID%
(1A%, 1)

F0O PRINT IA%:G50TO Z0

Don't forget to have the machine code
routine in memory at the addresses
shown in the listing! Now RUN and type
in anything you want, followed by,
RETURN. :

Next month we will loek at number

base conversions and dumping the screen
to a printer.
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AN INDEX FOR £30

Apple can be quicker than a card

index

Have you ever tried to copy a card index?
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catalogue entries. Looking up the index entry
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Reference each of the nearly 4000 entries on
the catalogue as often as you want.

It searches for an index key among all those
beginning with the same letter of the
Alphabet.

All tests on 1000 keys all beginning “A” took
less than 8 seconds to find the index entry.

To buy the Index Program, write to:

Tom Day (Dace Business Systems Ltd.),

16 D’Arcy Road, Tiptree,
Colchester, CO5 ORP.




FEEDBACK

- Pragmatism,
Nnot puritanism

WRITING irate letters to magazines is not
a regular activity of mine, but having just
received a couple of jssues of Windfall |
am unable to restrain myself.

The issue which has stirred me to such
paroxysms of rage that | feel obliged to
put fingers to keyboard js the matter of
amateurs bringing amateur technigues to
‘professional computing. They're quite
welcome to do this in their home hobby
computers, but it's somewhat distressing
to find these horrors in @ magazine which
is aimed outside of the home hobbyist.

The article which particularly incensed
me was the one by a Dr G J Boris Allan
who railed for three pages against the
restrictions on the imagination and crea-
tive flair of newcomers to programming,
which the disciplines of structured
programming impose — or at least they do
according to Dr G J Boris Allan.

Dr G J Boris Allan claims that “too few
programmers are being taught to exercise
their ingenuity” and that 'they enjoy
programming in hex or using assemblers”.

“Far be it from me to curtail either
ingenuity or enjoyment, but I'd certainly
like to curtail downright bad practice.

The promotion of structured program-
ming is not based either on a spoilsport,
puritan attitude nor on a desire to crush
the creative flair of the fair flower of our
youth. Rather it is based on experience
and pragmatism.

The reason that computer scientists
fand the data processing industry at large)
have eschewed the practices that Dr G J
Boris Alfan (of the School of Sociology at
the Manchester Polytechnic) would dearly
have us instil into the innocent minds of
children, is that they have consistently
proved to be disastrous.

“Exercising ingenuity” means doing
things in an idiosyncratic way, and doing
things in an idiosyncratic way means that
people who come along later to deal with
the idiosyncratic creation are going to
find it difficult to understand.

If they can't understand the creation
they won't be able to correct any errors in
it, they won't be able to change it to cope

with new circumstances and they won't

be able to use it as the basis for new
developments.

Virtually every program that is used in
the commercial world is the result of work
by several individuals. These individuals
need to work to common standards, and
it's essential that restraints be put on their
natural desire to exercise their creative
flair in their part of the program.

Professional programmers write maost

of their programs in a high-level language
because it has consistently been shown
that programs written in high-level
languages take less time to write, are
more likely to do what they're actually
meant to do, are more reliable, and can be
maodified more readily at a later point in
their life.

Structured techniques are used
because they enhance these same
benefits, and also enable the programm-
ing task to be split up into sensible
chunks.

Apples are being put into commercial
and scientific applications where the re-
quirements for the quality of the software
are much more rigorous than are the re-
quirements of the home hobbyist.

! suppose that, as someone working in
the consultancy business, | should be rub-
bing my hands with glee at the thought of

all the extra business that is going to

come my way sorting out the systems
that result from the archaic practices that
Dr G J Boris Allan is promoting. Perhaps
what's most alarming is that | can't really
escape them, with people putting micros
into just about every gadget that you can
think of.

! can’t help harking back to the
thoughts of Edsger Dijkstra, who is as
distinguished in the field of computer
science as Dr G J Boris Allan (of the
School of Sociology at the Manchester
Polytechnic) is, no doubt, in sociology.

Dijkstra commented on the programm-
ing and design methods which the micro-
computer users are now using, that if
these same people were using micros to
control lifts, he'd rather walk!

Yours apoplectically — Jeff Hosier,
Reading.

Elusive
service

HAVING recently become a micro owner
it may be of interest to your readers to
know how difficult it is to buy one. Like hi-
fi the choice is bewildering to the novice.

Having narrowed my choice down to
three machines, Apple, TRS 80 and Video
Genie, to then get prices was easy. But
prices with after sales service somewhat
less easy.

Having decided to buy locally, which
meant paying a higher price but with after
sales service provided, | set out to buy a
computer with a friend who was also in-

terested in a possible purchase.

First stop is Tandy where we are in-
formed the computer salesman is away
but another person can help. We go to the
showroom. Unfortunately the salesman is
ynable to get any computer working.
“Must be the electrics,” he thinks.

Second stop, Micro C. “Good morning,
we want to buy two computers.”

“Yes sir. What type of application?”

“For business use,” [ reply. - .

“Well sir, you will have to make an
appointment to come back to see a
demonstration next week.”

Third stop is Leicester Computer
Centre. It is 2pm and we are offered a cup
of coffee. Let's see if we can do a deal At
4.30pm we leave carrying one Apple and
one Sharp MZ 80K, plus names of other

..contacts to assist.

Having since been back to Leicester
Computer Centre for software and prac-
tical assistance they are very helpful and
Mike Glover has the patience of Job with
beginners like me.

By the way the Apple is performing
faultlessly and doing everything expected
of it. It is the operator that needs improv-
ing. — J. Jennings, Kibworth,
Leicester.

Printout
binders

! AM writing to say how much | enjoyed
reading your first edition, and would like
to wish you well for the future.

! have an Apple !l Plus, used for
business accounting, which | find first
class. The manuals are very detailed and
concise except in one area, that is index-
ing and cross-referencing of files used in
the same program. Perhaps you could
persuade someone to write an article on
this topic, which | am sure would be of
great assistance to everyone.

Another criticism that | have is that
Apple stockists are not compelled to give
users details of where to obtain supplies
of paper, etc., and in this connection do
any of your readers know a source of
binders for printouts produced on small
printers? —J Davies, Thatcham, Berks.
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Get your
Gazette here

Back numbers of Liverpool
Software Gazette — some of their
major contents are listed below —
are still available and can be
obtained for £1 each, post free,
from Windfall, Europa House, 68

Apple Pips

Chester Road, Hazel
Stockport, SK7 5NY.

Issue No 1.
Apple Pips
Pascal bytes the
Apple

I'm Pilot, fly me
Programming
Practices and
Technics.

No 2.

Numerical
Accuracy of
Micros

A Hex on You
Programming
Practices and
Technics.

No 3.

Apple Pips
Pilot takes off
Pascal — An
introduction
Numerical
accuracy —
continues from 2
Super Sort
Micros and
Biochemistry:

No 4.

Apple Pips
Pascal — An
introduction

A Forth
introduction
Commercial Micro
Software
Fundamentals
Graphics Shape
Translation

The social effects
of

_microcomputers.

Grove,

No 5.

Analysis of
Systems Analysis
Cesil interpreted
in Basic

Pascal —An
introduction

Lisp

Forms Processing
1/0 Error
Compiling
systems

The Users view of
Visicalc.

No 6.

Warning
‘Prolonged use of
Pascal may

§ seriously damage

your mental
health’

The Romplus and
Keyboard Filter
Stargate unlocked
Two useful Pascal
programs
Structured and
not so structured
programming-

No 7.
Microcomputer
Disc operating
systems

Z80 article

Two useful Pascal
programs
Graphics software
for Apple 11
Introduction to
Hi-Res Graphics
on the Apple
Micro chips in use
now.

No 8 and 9.
Systems
Programming with
High Level
Languages
Macro’s and
Micro’'s

Pilot takes off

A useful Romplus

program
Apple DOS 3.3.
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YOU have just bought one of the wc
versatile computers, either for seric
your business or for fun in your home.
is directed towards the pure beginne
help to show how to instruct your Ag

use of computer programming. Th
achieved by using simple techniques
eventually, be built up into the mo
procedures that make up the languac
puters. Along the way you may mak
but, hopefully, you should learn from

YOU have unboxed your machine, con-
nected all the wires and plugs, linked
together the Apple, the TV screen and the
cassette player (or disc drive) and
switched everything on. You are now
ready to take the plunge.

On your screen there should be a little
flashing box, the cursor, which indicates
the Apple is ready for action.

First type the word FRED and press the
key marked RETURN. As you type, note
that the letters printed on the keys you
press are displayed on the screen.

The Apple has been designed to make
this happen so that you can visually check
what you have just typed.

The RETURN key is the key used to in-
struct the computer to look at what you
have just typed and act on it accordingly.
In the case of FRED our instruction seems
to have met with disapproval. The words
SYNTAX ERROR have appeared on the
screen. The reason for this is quite simple.

Inside the computer is a section of
circuitry which contains a library of
instructions which are allowed when
programming the Apple. These instruc-
tions form an intermediate language,
which both codes human instructions into
machine operations and codes machine
information into a form easily understood
by humans. This intermediate language is
called Basic, which stands for Beginner's
All-purpose Symbolic Instruction Code.

Alright. Now type PRINT “FRED". To
type the quotes (") press the SHIFT key
and, while keeping it pressed down, press
the key with the number 2. Once the
quotes have appeared on the screen you
can release the SHIFT key.

When you have typed the whole line
you can press the RETURN key, telling the
Apple to look at what you have just typed
and act on it.

Surprise, surprise. The name FRED has
appeared on the screen — and without the
quotes you should note — on the line im-
mediately below where you typed PRINT
“FRED".

What can we learn from this? Three
things:

@® To “talk” to the computer we must
use an intermediary language — Basic.

® The command PRINT instructs the
Apple to display on the TV screen the
words you have typed. The screen is
therefore being used as a visual prompting
device allowing you, the operator, to see
that the computer is actually working or
accepting information from you.

@® If we want to display a word or



URSE IN BASIC
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words on the screen we have to tell the
computer to PRINT the message. It is
important to note that the word or words
must be preceded by and followed by

Y. quotes ().
1S We know that the Apple can respond to
s one command because it printed FRED on
e the screen just as we told it to. That's fine
. if your name happens to be Fred. But
of what about a series of instructions?
of Forget the computer for a moment and
n imagine that you have just been asked to
= give directions to the town hall. They
B, could go something like this:
0 Straight down this road.
e Turn right at the traffic lights.
d Turn left at the roundabout.
S Town Hall is 500 yards on the right.
s This sequence of instructions is logical
and well-ordered. A computer pro-
o gram follows the same principles, with
Y one extra proviso. The instructions must
S be numbered so that the computer will
e  know which instruction to act on next.
u q If | said:
- (3) Turn left at the roundabout.
e (1) Straight down this road.
e {(4) Town Hall is 400 yards on the right.
d (2) Turn right at the traffic lights.
You would sort the instructions in
S ascending order, 1 to 4, and act on the
z instructions. Let's try that with our
s computer.
|2 Type in the following as it is shown,
and as an extra prompt | have put
g RETURN in brackets at the end of each
line to remind you to press the RETURN
it key.
10 HOME (RETURN)
2 20 PRINT I CAN PROGRAMME"
e (RETURN)
S 30 GOTO 20 {HETUHN]
g Now that the program has been typed
= in you should have noticed that the Apple
T has not done anything yet. The reason for
this is that by typing the line numbers 10,
T 20 and 30 the machine recognises each

how to
programme
; in just seven days..

By JEFF TURNER

line as a line of a program.

Because it does not know how long the
program is going to be it will only accept
each line when you press the RETURN
key, and store that line ready to be acted
on at a later time.

The first thing we are going to do is to
check that the program has been stored
and that the typing was correct.

Type LIST and press the RETURN key.
The program should be displayed on the
screen and should look like this:

10 HOME
20 PRINT I CAN PROGRAMME"’
30 GOTO 20

If your program doesn't look right,
there may have been an extra key pressed
by mistake. Just type the whole line again,
remembering to put the same line number
at the beginning of the line.

OK, we now have a program in our
computer. What do we do with it?

The computer is waiting for our com-
mand so we will tell it to RUN the

program. Type RUN and press the

RETURN key.

There you are — it's up in lights. You
CAN programme!

Let me explain what is happening. If we
take each line number in turn | will
describe what is going on.

10 HOME

This line instructs the computer to
erase the screen of all information
currently being displayed (remember
FRED?) The cursor position is now at the
top right hand side of the screen.

20 PRINT ““I CAN PROGRAMME"’

This line instructs the computer to

PRINT (display) the contents of the
qguotes. The position at: which the
message, | CAN PROGRAMME, will be
displayed is the position of the cursor.

Our message is therefore printed at the
top left of the screen. Once this has been
done the cursor moves down one line, still
keeping to the left of the screen. 4

Let us note at this stage that the
message in the quotes could be anything.
| have simply used the message, | CAN
PROGRAMME, because in the early
stages of learning to programme it is nice
to have the computer giving you a visual
pat on the back.

30 GOTO 20

This line instructs the computer to
back-track, or to use program jargon, to
LOOP. Because the computer acts on the
instructions in line number order it will
have acted on line 10 first, then line 20
and on to line 30.

At this point we make it act on line 20
again. The effect of this is that the
message | CAN PROGRAMME is printed
over and over again.

To stop this process from carrying on
too long press the key marked RESET.
This key instructs the Apple to break into
the running of a program and return to
the command mode.

You can now LIST the program,
RUN the program, change it, re-write it
or do whatever you want with it. .

Let us recap on what we have achieved
so far. We have used the RETURN, SHIFT
and RESET keys, as well as several of the
letter and number keys. We have used the
commands PRINT, HOME, RUN, GOTO,
LIST. And most important of all — you
have written and run your first program.

Not bad going for your first day. Try
changing some of the program, just to see
what happens. And remember, we all
learn by our mistakes.

Until tomorrow then. Good luck — and
good programming!
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HOT on the heels of the Z80 chip for the
Apple now comes the 6809 processor.
Designed for a different type of operation
than the Z80, the 6809 contains a 16 bit
instruction set and is able to execute com-
pletely position independent code.

To take advantage of this Floppysoft
have produced a package containing the
board holding the processor, called The
Mill, a 6809 assembler (ASSEM) and
Gemini, which sets up a working environ-
ment for both the 6502 and 6809
processors.

. The whole system is known as the
Apple 1l 6502/6809 development system.
It enables the user to enter, edit, list,
assemble, save and run 6809 programs
by single commands.

The advantages of using the 6809
processor are significant. It contains the
most complete set of addressing modes,
with the ability to index from a base
address into a data structure or stack with
a single instruction. It has direct address-
ing anywhere in the memory map, long
relative branches, true indirect addressing,
expanded indirect addressing and many
other features.

It has been called the programmers’
processor. As well as having most of its
data manipulation in the form of 16 bit in-

- tegers and addresses, the 6809 can be
run in parallel with the 6502 processor.

This allows the 6809 to run at full speed,
while the 6502 runs at 20 per cent of its
maximum. It also means that monitor rou-

tines such as I/0 can be processed simul-

taneously with 6809 code.

Speed of the Apple, particularly when
Pascal is being used, can be increased,
with a 50 per cent decrease in the time
taken to interpret P-code.

The complete package is supplied at a
price of £249. The Pascal speed-up kit is a
further £79, and the Floppysoft assembler
can be purchased separately, either as a
4k Rom or on disc for £589,

Contact Floppysoft, 13 The Gables,
Haddenham, Bucks (tel: Haddenham
291059).

‘

Interfaces
galore

A RANGE of interface cards for the Apple
has been developed by Aughton Micro-
systems of Kirkby, Liverpool. It includes
an eight-channel relay output card, a dual
PIA card, a 16 channel, 12 bit A/D con-
verter and an eight channel D/A converter.

The eight channel relay output card has
eight individually addressable relays, with
normally open contacts. Contact ratings
are: | max - 0.5 amps; V max - 200vdc; W
max - 10 watts.

The dual PIA card (PIAZ), which is
designed for general purpose I/0 applica-
tions, fits into any Apple slot {1-6). The
heart of the system is based on two 6520
peripheral interface adaptors. Each PIA
circuit has two eight-bit programmable
ports, plus four control lines.

The card provides 32 non-isolated
digital lines programmable as inputs or
outputs. In addition to the 32 lines there
are eight control lines available, four of
which may be programmed as inputs or
outputs and four are interrupt inputs only.
A typical application for this card is to link
a GC OQertling Balance to the Apple.

The 16 channel 12-bit A/D card
(ADC1612) contains an analog multi-
plexer with switch selection of either 16

Tune in to the atomic clock
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single ended or eight double ended
differential inputs. Conversion time is 25
microsecs, and it has the normal 10 volt
range.

The eight channel card, which also fits
into any slot on the Apple, comprises a
series of eight DACs, complete with latch
and output buffer. Voltage range is 10
volts, either unipolar or bipolar, and
resolution is, of course, eight bits.

Contact Aughton Microsystems, 29
Woodward Road, Kirkby Industrial Estate,
Kirkby, Liverpool L33 7UZ (tel: 051-548
7788).

Clock in
spot on

YOU want accuracy! We got accuracy! By
installing a receiver on a card and putting
itinto the Apple you can pick up the trans-
mitted signal from the Atomic Clock at
Rugby.

This gives you the time, date and day of
the month to an accuracy as good as you
will get anywhere. Universal time in fact.

Thorpe Management Technology can
supply the card, software listings and a
disc to help set up the system and to link
the system into personal programs.

The system, which will work within
1000km of Rugby or one of three other
transmitters, cuts out the need for battery
backup, as the correct time signal is con-
stantly being received whenever the Apple
is switched on. Software in the EPROM
converts the raw frequency data into read-
able dates and times.

A further advantage to the clock card is
that the space on the EPROM can be used
for additional information, such as serial
numbers, allowing software writers the
ability to use the EPROM as a means of
software protection. The software can be
constrained to run only on Apples con-
taining a clock card with the relevant
serial number. The card costs £120.

Contact Thorpe Management
Technology, of 171 High Street, Barnet,
Herts (tel: 01-499 1334).
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Busy is
beautiful

EVERYONE knows what an unholy mess
the average Apple computer workstation
can get into after a hard day's work, with
discs and printout lying around, together
with the paddles from a surreptitious
game of invaders.

Emkay Systems have produced a work-

station to overcome this problem, and at.

the same time help to increase efficiency.

The workstation is literally a control
centre, providing power for all the units in
the system from a back-lit, front-mounted
console. As well as stopping you fumbling
around the back for on/off switches, the
unit is designed to leave the top of the
Apple free, giving immediate access to its
insides for changing boards.

As it is built to be used in office
environments, the monitor supports and
shelf units for discs are constructed in a
pleasing wood-grained material. All wiring
is fully fused and built to heavy industrial
standards, with an in-line filter to
eliminate spikes, and the whole vulner-
able mass of wiring, so familiar to Apple
users, is packed away inside a full width

-back panel.

Contact Emkay Systems, The Business
House, 37 St Michael's Square, Glou-
cester GL1 THX (tel: 0452 424411).

o

Sixteen channel 12 bit ADC from MC Computers

With industry in mind

A NEW range of I/O cards specifically
designed for the Apple computer has been
unveiled by MC Computers of Newbury.
Intended to be wused in an industrial
environment, the range includes a high
speed multi-channel ADC, a 16 channel
digital input card, and a 16 channel digital
output card.

The 16 channel ADC, offering 12 bit
resolution, claims to have none of the
compromises usually associated with
such micro devices. The conversion rate is
25 microseconds, with a non-linearity
better than +or— 0.025 per cent. The

SOFTWARE SCENE

" THE ever-popular Visicalc has now

developed into a full range of related
products, all designed to help run a
business more effectively.

Visicalc: This needs no introduction,
being the most widely sold program in use
on personal computers in the world. It is a
real time problem solver, used to produce
budgets, projections, financial state-

ments and many other functions. Now .

available in an improved package,
incorporating many new features and in
16 sector format.

Visiplot: Create graphic displays of
Visicalc models for better presentation
and understanding of data. Visiplot gives
six different display capabilities and has
an easy interface to Visicalc.
Visitrend/Visiplot: Professional and
business users can perform rapid regres-
sions, time series analysis and data

device, which is also protected to a
maximum overvoltage of +or—_.30 volts,
costs around £600.

The input and output cards are both
isolated devices based on already proven
designs. The input card accepts logic 1"
signals of 3 to 10mA, while the output
card, rated at 24 volts and 100mA,
provides contact closure outputs.

All three cards have board mounted

_ribbon cable terminals and will plug into

any slot of the standard Apple.
Contact MC Computers, Park Street,
Newbury, Berkshire (tel: 0635 448967).

Visicalc’s business
range expands

transformation with this package, which
also incorporates charting and graph
capabilities. Can be used for more sophi-
sticated trend forecasting and statistical
analysis.

Visidex: An unrestricted personal filing
system with unlimited cross-referencing.
Visidex is useful for storing and retrieving
information such as names and addresses,
important numbers, dates, ideas, lists,
report and memo highlights and other
facts requiring constant and quick access.

With an optional clock card, one can turn
it into a personal diary.

Visiterm: This allows communication
with other computers, either personal or
mainframe. It gives access to timesharing
services, for databases, stock reports,
newswires and other services.

Desktop Plan Il: Another development
of a popular package. Desktop Plan Il now
comes with charting and graphing

>
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capabilities to improve presentation. It
also includes more complex and fre-
guently used financial calculations — in-
cluding multi-step operations using chains
of test and formulas - providing an
efficient and easy-to-use package for
organising finances, budgets and business
planning.

The quality of reports available with
Desktop Plan Il are suitable for presenta-
tion at boardroom level.

The personal software range of
packages, which can be used together or
as independent programs, are available
from Apple dealers throughout the
‘country. The quality of the software has
led to them being endorsed by Apple
Computer Inc.

Prices, all excluding VAT and carriage:
Visiplot £100, Visitrend £144, Visidex
£111, Visiterm £84, Desktop Plan Il
£111 and Visicalec £111.

Insurance
package

IT has been difficult in the past to find a
substantial Accounting package for in-
surance brokers on the Apple, but now
CPR Systems of Suffolk have come up
with a totally integrated system to handle
up to 5,600 accounts.

The system, using a hard disc for fast
and efficient data storage and access, is
designed to meet all the needs of a normal
general insurance broker.

GIBS (General Insurance Brokers
System) handles policy recording, debit
note production, client accounting and in-
surance and company accounting.

A full range of reports is produced with
each section, which apart from providing
client directories and dated renewal lists
provides insurance-related business sta-
tistics. A general ledger can also be added
to GIBS to provide profit and loss and
balance sheet reports.

The system is provided on a leased
basis over five years at £210 per month,
including VAT, and in addition to this CPR
Systems can provide maintenance, train-
_ ing, stationery and appropriate software
amendments to fit a system to a particular
customer.

Contact CPR Systems Ltd., 37-39
- Ipswich Street, Stowmarket, Suffolk (tel:
04492 5488).

. . and one for
commerce

USING the Megastor eight-inch disc unit,
which is now being widely used on Apples
in Europe, Vlasak Computer Systems are
offering a suite of commercial packages
specifically designed for larger companies.

Termed Ledger 11+8 and Invoice.
11+8, the software will handle standard
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sales ledger accounting for up to 1,500
accounts and 600 transactions, capable of
integration with a bespoke invoicing
routine.

The sales ledger is both balanced
forward and open item, and can be linked
to Stock 500, Vlasak's stock control
package, via the Invoicer.

As a useful addition to these packages
Vlasak are now manufacturing their own
computer stationery, and can supply pre-
printed stationery for all their products.

Cost of the Ledger System is £315 and
Invoicer 11+8 is £260. Purchase and
nominal ledgers are also available as is a
Payroll at £395.

Contact Vlasak Computer Systems,
Vlasak House, Stuart Road, High
Wycombe, Bucks (tel: 0494 448633).

Command
Editor

AN ACE set of utilities to enhance your
Apple is provided by Applesoft Command
Editor, which is co-resident with DOS 3.2
or 3.3. ACE is designed to simplify and
speed up program development, pro-
viding such functions as:

Line editing

Auto line numbering

Display values of non-array vari-

ables

Macros to define keywords,

variables and other strings as single’

control characters.

Execution of monitor commands

from Applesoft.

Easy Dec/Hex conversion.

Search for variables.

At a price of £19.95 this package has
just got to be a must for anyone seriously
involved in program development.

Available from Leicester Computer
Centre, 67 Regent Road, Leicester (tel:
0533-556 268).

Expanded Visicalc family

Useful
check

ANOTHER useful product from Leicester
Computer Centre is the Visicale Utilities
Program, which assists you in checking
formulae without being confined to the
Apple screen, and allows you to re-format
the printout from Visicalc with variable
column widths, additional text headings,
dates, page control and numberings.
Price: £34.95.

Bit 3

ANQTHER 80 column card is Bit 3, which
offers switchable software, avoiding
tedious recabling and switch selection,
and an optional English character set. The
card has true descenders and comes with
three different configurations. Price is
£240. :

Contact Computopia Ltd, 30 Lake
Street, Leighton Buzzard., Bedfordshire
(tel: 0625 376600).

Data Factory

ONE of the best selling databases on the
Apple, The Data Factory, is now available
from Personal Computers Ltd.

Costing only £100, this universal data-
base management system has already
been acclaimed in the States because of
its flexibility and extensive search
facilities. .

The package consists of nine modules,
with only one being loaded for use at any
one time. The extended search permits up
to four retrieval variations, and will func-
tion on record numbers or data with up to
20 levels.

Contact Fred Bullock of Personal Com-
puters Ltd, 194 Bishopgate, London
EC2M 4NR (tel: 01-626 8121).
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Appletipy

HERE’'S another useful routine
by John Rennell for formatting
numbers as Pounds and Pence.
Perhaps this will make up for
the omission of part of the
routine from the original
program in last month’'s
Windfall.

Sorting out that
space program

WHEN is a space not a space but a
nuisance? The answer is in a listing which
you wish to edit on the Apple screen.

In order to give you a better view of
your mistakes Applesoft inserts a seem-
ingly random number of spaces in the
program lines as it lists them. Applesoft
usually ignores these spaces during edit-
ing.

There are, however, at least two occa-
sions when these spaces will become a
permanent part of your program. If spaces
have appeared between gquotation marks
— that is, within a string — these will be
added to the program as the cursor passes
over them during editing. This plays havoc
with screen formatting.

An even more insidious effect occurs
during the editing of lines containing data
statements. Spaces can become
appended to the data and cause all soris
of problems.

The means of avoiding these and other
possible difficulties lie at your fingertips. If
you reduce the width of the text screen to
33 characters wide Applesoft will stop
trying to “help” you and will print the lines
as you have typed them in. The current
width of the text screen is held in location
33 (decimal). The command POKE 33,33

will have the desired effect.
It is useful to have a standard proce-
dure when editing. The method | use is:

1. Press SHIFT and ESC while simul-
taneously pressing P. (That is, press all
three keys at the same time.) This clears
the screen and will prevent the rather con-
fusing display which will result if you
already have text on the screen.

2. POKE 33,33 (set width of text

page).

. Type LIST.
. Carry out editing as required.
. The text page can be returned to
normal (40 characters wide) if you:
Press RESET
Type TEXT
POKE 33,40 .

It is good practice to include a TEXT
command early in any program to ensure
the display is correct.

| make no apology for expanding on
what already appears in the Apple
manuals, as | am sure that many new
Apple users start producing programs
{and. hence mistakes) long before they
have read the manuals from cover to
cover. — P F Brameld, Department of
Polymer & Fibre Science, UMIST.

oW

Stringing along

THIS technique allows you to mix strings,
print statements and ‘DIRECT commands
in your EXEC files.

When run this program writes an EXEC
file that will display Applesoft's pointers
without altering your program.

The way to put commands on file is to
print them inside gquotes. Try that on
strings, though, and double quotes cancel
with strange results.

| use CHR$() so that new guotes
appear as old ones vanish — N. KELLY

CHR$ (4): REM CTRL-D
CHR$ (27) + CHRS (68) +

CHR$ (63) + CHR$ (34):F$ =
Ps + "o " H REM

10 D%
20 P%$

P = ESC D + ?" + TWD SPACES

30 A% = CHR®$ (34): REM ONE QRUOTE
40 F$ = "PF": REM POINTER FILE
30 PRINT

&0 PRINT Ds"OPEN"F$

70 PRINT D$"WRITE"F$

BO REM

720 FRINT P$" APPLESOFT POINTERS
0%

100 FRINT P$"HIMEM SET TO "a
$"FEEK (115) + 256 ¥ PEEK (
116"

110 PRINT P£"STRINGS DOWN TO "@
$"PEEK (111} + 256 ¥ PEEK (

112y¢

120 PRINT P$"NUMERICS UP TO "a
$"PEEK (109) + 25&6 % PEEK (
110}

130 PRINT P&"VARIABLES UFP TO "@Q
$"PEEK (107) + 254 ¥ PEEK ¢
1oy

140 PRINT P$"LOMEM IS SET TO "@Q
#"PEEK (103) + 254 * PEEK (
106) "

150 PRINT P$"PROGRAM TOP IS 2 "Q
$"PEEK (175) + 25&6 ¥ PEEK ¢
17&6) "

160 PRINT P$"PROGRAM BOTTOM @ "@Q
$"PEEK (103) + 256 ¥ PEEK ¢

104)"
170 PRINT D$"CLOSE"F%
180 END
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PRINTERS

—

BUYING an Apple computer is relatively
easy. Buying a printer to go with it is
another matter. The cost of adding a
printer to an Apple system could be, in
many cases, as expensive as the initial
computer. And if it doesn’t produce the
results you want could become so much
worthless junk.

Printer prices range from a couple of
hundred to many thousands of pounds.
There are slow and fast printers, different
ways of producing print, with graphics and
without. And that's before you start think-
ing about noise levels, size and reliability.

The first step is to decide exactly what
the printer is to be used for. A program-
mer, for instance, might well be quite

.happy with one having a restricted width

of 40 columns. This is quite adequate to
transfer listings produced on a screen
onto hard copy for easier reference and
the cost would not be high.

But as soon as he starts to produce
commercial or statistical packages calling
for formatted output, a printer wide
enough to show how his program is
developing from a user point of view is
needed.

The quality of the print need not be
high, unless he wishes to start using the
word processing packages available to
produce reports based on his software,
whereupon the increased mass of text in
both upper and lower case needs to be

.both legible and easy on the eye. The

quality of character formation then
becomes important.

If, however, he wishes to use the same
program to produce personal or business
letters, the daisy wheel or letter quality
printers must be considered to give
correspondence a professional look. As
soon as this is done printing speed
diminishes drastically and costs increase
heavily.

The secret of successful purchase,
therefore, is a thorough analysis of all
possible uses of the machine, both now
and in its projected life span, and a careful

Buy in haste,
repent at leisure

optimisation of the features available
which meet the user's requirements.

This may mean one may have to
discard some features of relatively minor
importance, but rest assured that there
are no printers which are the ultimate in
performance at any price. If your require-
ments are diverse, and let's face it, the
Apple encourages use for many different
applications, the printer will probably
perform well on the main task and not so
well on secondary tasks.

Because of the number of printers
available for the Apple this review wiill
concentrate on those which use a dot-

By ANDREW JOHNS

matrix to form their characters. They
make up the cheapest and most widely
used range and *many possess features
which go beyond standard text produc-
tion.

However, the full range of printers
available include:

® Thermal: A small rectangular chip
is heated in a matrix configuration
corresponding to the character to be
printed. This then etches the shape onto
heat sensitive paper. Although these are
generally the cheapest type available the
paper tends to be expensive and only
single copies can be produced. The
images tend to fade after a period of time
and care must be taken in storage and

Okidata Microline Series

Manufacturer: Okidata. Type: Impact dot-matrix. Paper
faad: Tractor, friction. Width: 9.5in. Columns: 80, 132
compressed (80 and 82A); 136, 230 compressed (B3A).
Speed: BOcps (BO); 120cps (82A, B3A). Charactar
format: 9 x 7 (80); 9 x 9 (82A, 83A). Character set: 36
Ascii. Graphics: 64 block graphics. Interfaces: RS232C,
Centronics parallel. Buffar: One line buffer. Ribbon: Spool.
Other features: Screen dump facility with Tymac parallel
interface; super Pix Oki graphics software supplied with in-
terface. Price: £299 (BO); £425 (824); £799 (83A). Main
supplier: Northamber, Great Oak House, Albany Close,
Esher, Surrey. {tel: 0372 62071).

MPI 88G

Manufacturer: Russett Instruments. Typa: Impact dot-
matrix. Paper feed: Friction or tractor. Width: 9.5in.
Columns: 80, 132 in compressed mode. Spead: 100cps;
bidirectional. Character format: 7 x 7 dot matrix for data
printing; 11 x 7 dot matrix for letters. Character set: 36
Ascii chars. Graphics: Dot-addressable; vertical res; 72dpi,
horizontal 50-82dpi. Intarfaces: Sarial RS232C; parallel
{Centronics). Buffer: 1k standard, 2k optional. Ribbon:
Cartridge. Price: £420. Main supplier: Russett Instru-
meants, Unit 1, Nimrod Way, Nimrod Industrial Estate, Read-
ing, Berkshire (tel: 0734 B868147).

copying the printout.

@® Electrostatic: The same effect is
created with these printers although the
image is transferred by the use of sparks.

@® Dot-matrix impact: This is the
most common type and uses magnets to
fire pins at an ink impregnated ribbon,
transferring the matrix image onto paper.
The quality of the printout is constrained
by the size of the matrix but any type of
paper can be used. Most printers of this
kind use continuous stationery pulled
through by tractor or pin feed but some
are able to handle single sheet paper as
well.

® Letter quality: These have type-
writer type print heads such as golf-balls,
thimbles and daisy wheels. They are
slower than dot-matrix printers, but the
quality of their output is much higher and
can be used for business letters. They
used to be more expensive than the
standard dot-matrix kind but even here, in
spite of the more robust and soph-
isticated construction, prices are falling.

® Ink jet: Ink sprayed onto paper in a
precisely controlled format produces very
high guality output, sufficiently good to be

" considered in rhe realm of phototype-

setting, but these printers are very expen-
sive.

® Laser printers. Forget it, unless
you want your Apple to produce output at
the rate of 2,000 lines a minute and can
afford to spend in excess of £120,000.

Dot-matrix printers are capable of
providing all the capabilities that the
average Apple user requires with the
exception of professional quality letters.
Just to digress for a moment, the

Weyfringe KSR 11

Manufacturer: \Weyiringe. Type: Impact dot-matrix.
Paper faad: Tractor; friction. Width: 9.5in. Columns: 132
at 16cpi. Speed: 112c¢ps; logic seeking, bi-directional.
Character format: 7 x 9 dot-matrix. Character set: 96
Ascii + control characters. Interfaces: RS232C. Buffer:
1,780 chars FIFO. Ribbon: Cassette ribbon. Other
featuras: Designed for fast data entry with FIFO memory of
16 characters on keyboard, and N-key roll over as standard.
Key release not raquired for acceptance of further
characters. Self-diagnostics with LED display. Price:
£1,095. Main supplier: Woayfringe, Longbeck Road,
Redcar, Cleveland TS11 6HQ (tel: 0842 470121).
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difference between using a word
processer and a dot-matrix printer for your
mail is probably the same as the old habit
of using a fountain pen as against a biro
before-biros became socially acceptable.
The first requirement of the printer is
whether it is capable of actually doing the
job. If it is only required to list out
programs the answer will undoubtedly be
yes. If you are producing invoices, how-
ever, it must be wide enough to allow the
invoice to be formatted to include all
relevant columns. Most invoices and
ledger systems are designed to run on 80
column width stationery.
Reports, however, are better seen on
wider paper, up to 132 columns wide,
. allowing a whole year's figures to be
columnated without drastically squeezing
in headers and chopping figures. Certain
professions, such as lawyers, occasion-
ally like documents even wider and this
can be provided in two ways. There are
manufacturers who produce printers with
carriage widths in excess of 15in, which
are quite reasonably expensive.
Most, however, have a facility to com-
press print so that an 80 column printer
can compress its characters to give you

Seikosha GP80A

Manufacturer: Seikosha. Type: Impact dot-matrix. Paper
. feed: Tractor. Width: 8in max. Columns: 80. Speed:
30cps. Character format: 5 x 7 dot-matrix. Character
set: 96 Ascii char + 32 European. Graphies: Dot-
addressable. Interfaces: Serial RS232C, Parallel. Buffer:
One line of data. Ribbon: Endless ribbon with inked rollar.
Other features: Repetitive graphics; self test. Price: £225.
Main supplier: DRG Business Machines, 8 Lynx Crescent,
Winterstoke Road, Weston Super Mare, Avon BS24 9DW
(tel: 0934 416392).

Epson MX-80, Epson MX-80F/T2

Manufacturer: Shinsu Seiki. Type: Impact dot-matrix.
Paper feed: Tractor (MX-80); Friction/tractor detachable
{MX-80F/T). Width: 10in. Columns: 80, 132 cols at 16.5
charsfin. Speed: B0cps. CI format: 9 x 9.
Character set: 96 Ascii chars with descenders. Graphics:
64 block characters; Graphics support available in software
and on Interface cards (Simon). Interfaces: Centronics
parallal; optional RS§232C. Ribbon: Cartridge. Other
faatures: Emphasised print; low noise. Other models:
MX-82; MX-B0 Type 2, TXBO. Price: MX-80 £360; MX-80
FT2 £449. Main supplier: Epson, Sherwood House, 176
Nartholt Road, South Harrow HAZ2 OEB (tel: 01 422 5612
for nearest supplier).

Paper Tiger 560

Manufacturer: Intagral Data Systems. Typae: Impact dot-
matrix. Papar feed: Tractor. Width: 14.75in. Columns:
132, 220 in compressed print. Speed: 150cps proportional;
110 cps mono-spacing. Charactar format: 24 x 9 dot-
matrix, overlapping horizontally and vertically. Character
set: 96 Ascii characters. Graphics: 84 x 84 dpi; software
routines available. Interfaces: RAS/232C, parallel. Buffer:
2k standard. Ribbon: Cartridge ribbon. Other features:
Eight software selectable. character sizes; automatic justifi-
cation; fine positioning for word processing; acoustic cover;
lower case descenders. Price: £995. Main supplier:
Teleprinter Equipment, 70-82 Akeman Street, Tring, Herts
(tel: 0442 82 4011}

Paper Tiger 460, 445

Manufacturer: Integral Data Systems. Type: Impact dot-
matrix. Paper fead: Tractor. Width: 11.5in. Col 80,
132 in compressed mode. Speed: BO cps. Character
format: 12 x 9 dot matrix, overlapping horizontally and
vertically (460); 7 x 7 dot-matrix (445). Character set: 36
Ascii characters. Graphics: Dot-addressable; software
facilities available. Interfaces: Serial RS/232C, Parallel;
Centronics (460 only). Buffer: 2k standard. Ribbon:
Cartridge. Other faatures: Proportional spacing; automatic
justification; fine positioning for word processing. Price:
£595 (445); £835 (460). Main suppliar: Teleprinter Equip-
ment, 70-82 Akeman Street, Tring, Herts (tel: 0442 82
401
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132 columns and a 132 column printer
can extend to at least 220 columns.

Once the width has been considered
the next most important feature is the
type of paper to use. Most dot-matrix
printers are designed to handle con-
tinuous stationery and cannot take single
sheets. If you want to print addresses on
envelopes or need to change stationery
continually a printer with a pressure or
platen feed is needed. Rollers on tractor
or pin feed printers are loose enough to
allow unimpeded throughput of paper.
They are there purely as a guide.

A friction feed printer needs to grip
single sheet paper sufficiently tightly to
feed it through as accurately as a tractor
feed. Both types should be capable of
handling multi-part stationery, giving the
last copy — up to 12 on some — a readable
impression.

The point about changing stationery
needs expanding slightly. When trying to
choose a printer, visualise how it is going
1o be used. Ifitis in an office environment,
being used for accounts, producing guota-
tions, occasional customer statements
and reports, the situation may occur
where a customer makes a transaction

Qantex 6000, 6010

Manufacturer: Qantex. Type: Impact dot-matrix. Paper
feed: Tractor; front or bottom entry. Width: 15.5in.
Columns: 136. Speed: 150cps; bi-directional, logic seek-
ing. Character format: 2 x 2 dot matrix; lower case
descenders; underline. Character set: 96 Ascii chars.
Interfaces: Parallel, Serial RS232C. Buffer: 6000 one line
buffer; 6010 2k buffer. Ribbon: Cartridge. Other features:
Low noise integral sound cover; self test; high reliability
design. Price: £7459. Main supplier: Northamber, Great
Qak House, Esher, Surrey KT10 9BR. (tel: 0372 62071).

EG800M 80 column printer
EG1000FT 136 column printer

Manufacturer: Shinsin Seiki. Type: Impact dot-matrix.
Paper feed: Tractor. Width: 10in (EG800OM); 12in
[EG1000M). Columns: 80 at 10cpi, 132 at 16.5cpi
[EGBOOM); 136 at 10cpi, 233 at 16.5cpi (EG1000M).
Speed: B0cps; logic seeking, bi-directional. Character
format: 9 x 9 dot-matrix. Character set: 36 Ascii char.
Graphi Dot-addressable; 64 graphics chars; 72 x 60 or
72 % 120 bpi. Interfaces: Parallel standard; RS232C
optional. Ribbon: Cartridge. Other features: Self test:
enlarged and compressed print; low noise, lower case
descenders. Price: £370 (EGBOOM), £575 (EG1000M).
Main supplier: Electrographic Peripherals, Printinghouse
Lanae, Hayes, Middlesex UB3 1AP. (tel: 01-573 1826).

Epson MX-100

Manufacturer: Shinsui Seiki. Type: Impact dot-matrix.
Paper feed: Friction/tractor detachable. Width: 15.5in.
Columns: 136; 233 in comprassad moda. Spaed: 80cps;
bidirectional. Character format: 9 x 9 dot-matrix.
Character set: 96 Ascii chars with descenders. Graphics:
Dot-addressable 72 x 120 dots per inch; software support
available. Interfaces: Centronics style parallel, RS232C.
Ribbon: Cartridge. Other features: Emphasised and
double printing; low noise operation. Price: £575. Main
supplier: Epson UK, Sherwood House, 176 Northolt Road,
South Harrow HAZ2 OEB (tel: 01 422 5612 for nearest
supplier).

and wants an invoice.

A second customer walks in and asks
for a copy of his account. The manager
then asks for a list of current stock or a
guotation for a third customer. If the
printer is geared only towards continuous
stationery the paper has to be changed
between each transaction, or all trans-
actions and invoices have to be recorded
on plain listing paper.

Being able to batch your work gives
you more scope over the choice of
machine. Incidentally, individually headed
and good quality notepaper can be
provided in continuous format although it
is rather expensive. This also applies to
envelopes. ;

The next consideration is speed. This is
relevant in a commercial environment
where work is batched with a print run at
the end of the session. If you are using a
printer at 80 characters a second and are
producing a payslip run for 100 staff with
each requiring 12 lines, the time taken to
print all of them would be more than 30
minutes, including record search times. If
you are using one rated at 30cps the time
could be three times that. Reasonably
priced dot-matrix printers run from 3Qcps

Anadex DP9500

Manufacturer: Anadex. Type: Impact dot matrix. Paper
feed: Tractor. Width: 13.5in. Columns: 132, 220 in com-
pressed mode. Spaed: 50-200 plus Ipm, up to 200cps.
Character format: 9 x 9, 7 x 9, 11 x 9; switchable, bi-
directional, logic seeking. Chracter set: 96 Ascii.
Graphics: Dot addressable, 72 x 60 dpi. Interfaces:
R5232C. Buffer: 600 char; 2k optional. Ribbon:
Cartridge. Other features: Graphics interface available;
other models in rangs. Price: £995. Main supplier:
Anadex, Weaver House, Station Road, Hook, Nr. Basing-
stoke, Hants RG27 9JY. (tel: 025 672 3401).

Silentype

Manufacturer: Apple. Type: Tharmal. Paper feed:
Friction/heat sensitive paper. Width: 8in. Columns: 80.
Speed: Z0cps. Character format: 7 x 9 dot-matrix.
Character sat: 96 Ascii characters. Graphics: Screen
dump facility. Interfaces: Own parallel interface. Price:
£349. Main supplier: Microsense Computers, Finway
Road, Hemel Hempstead, Herts. (tel: 0442 40472).

Integrex CX80 Colour Matrix
Printer

Manufacturer: Integrex Epson. Type: Colour impact dot-
matrix. Paper fend: Tractor. Width: 10in max. Columns:
B80. Speed: 55 Ipm. Ch format: 5 x 7 (Characters);
6 x 7 (graphics). Character set: 96 Ascii chars.,, 15 chars
programmable. Graphics: 64 graphics chars.; colour dump
card now available; dot-addressable. Interfaces: RS5232C ;
Optional Apple interface; plus Colour Dump Card. Ribbon:
Multi-coloured ribbon to produce seven print colours. Other
features: Self test, elongated and reverse printing;
microstepping for word processing applications. Price:
£895. Main suppliar: Integrex, Church Gresley, Burton-on-
Trent, Staffordshire DE11 9PT. (tal: 0283 215432).

Centronics 737, 739 and 150

Manufacturer: Centronics. Type: Impact dot matrix.
Paper feed: Roll paper, tractor, friction. Width: 8.5in.
Columns: 80, 132 in 16.5cpi. Spead: 80cps proportional,
50cps monospaced (737), 100cps monospacing (733),
150cps bidirectional logic seeking (150). Character
format: N x 9 proportional, 7 x 8 monaspaced (737 and
739), 7 x 7 (150). Character set: 96 Ascii chars; optional
international set. Graphics: Dot-addressable, 74 x 72 dpi.
Interfaces: Centronics Parallel, RS232C Serial (739 and
150). Buffer: One line buffer (150 serial only). Ribbon:
Continuous with mobius loop {737, 738); cassette (150).
Other features: Self test; quiet operation; prints subscripts
and superscripts; adjustable snap-on tractors (150). Price:
£399 (737); £499 (150); £504 {739). Main supplier:
Centru?ics, Victoria Way, Burgess Hill, Sussex. (tel: 044 46
45011)
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up to about 150cps. There are faster
models available, but at greater cost.

The quality of the printout is dependant
on the size of the matrix which forms the
characters and whether the matrix can in-
corporate descenders in lower case mode.
A fairly common matrix configuration is
b5x7 dots which enables the printer to
form an easily recognisable character and
allows certain characters in lower case to
project below the bottom level of the text.

High quality printout is more often
achieved with a 7x9 matrix. The quality
can really be detected by the position of
the lower case “j”, which should have an
extension below and above the standard.
Some printers have the capability of
! switching the matrix configuration.
| *  If a printer is to be used for reproducing
[ graphics output from the screen the
| facilities available on each printer must be
. known. There are some models which are
| unable to be used to create shapes other
| than the standard Ascii set. These tend to
: be of the older generation. All newer
printers have the capability of producing
graphics but the means of accessing the
facility differs in each one.

This is not a problem of the machine

itself but rather the amount of work done
by a third party to create software or
hardware routines which will allow you to
produce graphics without having to learn
dot-addressing techniques in machine
code. Make sure also that the routines
provided are capable of being either in-
serted into your own programs, or call-
able as sub-routines from Rom.

With these routines — or, if you write
your own routines — a picture or graph can
be moved from the screen directly onto
the printer. Depending on the routines
available this picture can then be
enlarged, lengthened or printed in inverse
representation.

Standard features on many machines
include the facility to treat characters in
the same way, to produce double or treble
size text, embolden text or invert text.
Another new feature is the ability to print
multi-coloured text. This is superb for the
presentation of statistical analysis like bar
charts and graphs.

Once you have a printer that matches
your requirements and if there is still a
choice between models, things like size,
noise level, ease of maintenance and cost
must be considered. The mechanism for

producing an impact on dot-matrix
printers is not dependent on achieving a
heavy strike as on a letter quality printer,
and machines can, therefore, be cons-
tructed smaller and in lighter materials.

The operating noise is also consider-
ably reduced although there is still a fair
degree of difference between the various
dot-matrix printers. A noisy machine ham-
mering away all day can be a big nuisance
in a small office. Although acoustic covers
are available for most of them, it's much
better to start with a quiet one in the first
place.

Back-up for maintenance is important,
more so than on the Apple computer itself
(although this is also essential). Because
of their greater use of moving parts
printers are more susceptible to small
faults which require correction by an
experienced engineer. Ensure that the
supplying company has the capability to
support the printer as well as the Apple or
can arrange a secondary back-up at short
notice.

Finally, there's the question of cost. To
use the computer seriously you must buy
the printer that can do your job, not the
printer you can afford. Think about it. @

NEW
132 COLUMN
DOT MATRIX PRINTER

This new printer is a high speed, bidirectional impact printer capable of
printing 9 x 9 dot matrix characters. All functions of the EG800M are
microprocessor controlled and two stepper motors control all carriage
functions and paper feeding. The unit will accept standard 220/240 v
50hZ mains supply, weighs 5.5 kg and is very compact (14.7" w x 12.0”

d x 4.2"h).

FEATURES

K Ok R K K %

*  Print method

LIMITED

Uses normal power supply

Variable character size.

Variable print density.

40, 132, 66 or 80 columns.

Logical seeking function.

Built-in paralfel interface board as standard.

Built-in seff monitoring program for printer check.
Wide range of interface boards available as options.

SPECIFICATIONS

..................... Impact dot matrix
....................... 80 CPS (Normal)

* Printrate.........
* Print direction ... ..
* Character set . ....

.............. ASCIl 96 + graphic64 + 8
international characters (operator selectable)

e o=7 1 (1], [ A O S Sy 80 (Normal size)

Charactersize.................... 2.1 mm (W) x 3.1 mm (H)

* Copigs: .. st e
* Paper..oiees buah

0.E.M. and quantity discounts available.

IK Buffer available soon.
For further information please contact:

ELECTROGRAPHIC PERIPHERALS

Printinghouse Lane, Hayes, Middlesex. UB3 1AP.
Tel: 01-573-1826 Telex: 8951782

Bi-directional

40 (Enlarged size)
132 (Condensed Size)

1 Original + up to 2 carbon copies.
Standard pinfeed.
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LAST month Windfall described how
networks of Apple computers could
be linked together to share data and
peripherals. This month we go a step
further and look at the use of Apple
computers linked into commun-
ication’ networks with larger com-
puters. The problems are inherently
different, so the first part of this sec-
tion will be a brief introduction to data
communications, followed by a look
at a package currently on the market
which enables Apple users to access
one of Britain's best known informa-

tion services — Prestel.

DATA communications is a method of
transferring information between two
places, requiring a transmitter or record
source, a transmission medium or path,
and a receiver.

If we look at the simplest and most
common example, the inter-connection of
two telephone subscribers, the caller is
the transmitter, the telephone line con-
necting them is the transmission medium,
and the called subscriber is the receiver.

However the transmitter needs to
translate the source information from its
original form into a form that can be
carried along the path. The transmission
medium must then pass the signal along
its length without introducing an exces-
sive amount of distortion or noise, and the
receiver must concert the signal back into
something that can be understood by the
receiver, whether it is a man or a machine.

Qur present communications network,
the telephone system, was designed and
set up in the first half of the 20th century,
before it was ever imagined that it could
be used for transmitting anything else
besides the voice. The facilities that were
provided were obviously not developed to
transmit signals at speeds that digital
computers require.

Similarly computers were not specifi-
cally designed to be connected to the
existing communications network. The
techniques for linking computers with
peripherals are not adequate for connect-
ing devices over telephone lines.

Despite the inadequacies of the tele-
phone network, a number of different
forms of linking have been developed,
specially designed for computers.

The standard telephone network,
where a circuit is established between
two points and then held until the transfer
of data is completed, is called a circuit
switched system. Message switching,
where discrete entities of data called
messages are accepted, transmitted and
received in their entirety,the transfer being
controlled by computer, require dedicated
lines.

Packet switching is a form of message
switching, where the message can be
broken down into discrete lengths, each
packet being sent by different routes to its
destination where it is reassembled into a
complete message. This method allows
the computer to optimise the traffic on
high speed lines, allowing faster and more
efficient use of a network.

A distributed processing network is one
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Making the
most of

the modem

where the data processing is divided
among smaller computers throughout the
network. The use of multiple computers
provides greater reliability, and each
group of terminals within such a network
has the ability to transfer information to
any of the computers.

At the moment the most relevant type
of data communications system for micro-
computer users is the circuit switched
system.

The next issue of Windfall will describe
methods of linking Apple computers to

By DAVID CHADWICK

mainframes to imitate the action of in-
digenous terminals, like the IBM 2780
and 3780. This occurs where Apples and
other terminals are required, because of
the extra facilities they offer and their
cheaper cost, to emulate the standard ter-
minals provided by the manufacturer of
the computer.

How is such a communications link set
up? First of all, data is entered from a ter-
minal, either a standard terminal or an
Apple. The terminal encodes the method
into bits and then transmits them serially
into a transmitting modem (modulator/
demodulator). This converts the digital
signal into an analog signal which is then
transmitted to another modem at the
receiving computer’s end of the trans-
mission line, which reconstructs the trans-
mitted data stream in digital form and
passes it to the computer.

Each piece of equipment selected must
be compatible with other elements of the
system. Besides ensuring the com-
patibility of the system the other criteria to
be considered include speed, half-duplex
or full-duplex operation, synchronous or
asynchronous transmission and the type
of line being used.

At the computer end of the network the
host computer must be fitted with a
processor interface. This is the device
which establishes a port providing set

patterns which terminal manufacturers.

can conform to. It also prepares the in-
coming data for processing by the
computer.

The software part of the interface con-
trols the new equipment added to the

system. This includes terminal and in-
terface drivers and any other programs
which are required to interface with
applications programs, all of which are
added to the operating system.

Telephone lines were designed to carry
analog signals, and the data from the
computer must be converted into this type
of signal for transmission. The modem
converts the digital signal at one end of
the path and reconverts it at the other
end.

There are three types of modem — those
used for transmission over voice-grade
lines, those for very high speed trans-
mission, and hard wired limited distance
modems, operating at the highest speeds.

Voice-grade modems operate up to
300bps (bits per second) for low speed
systems and up to 9,600bps for medium
speed systems. High speed modems
operate from 9,600bps upwards.

Low speed modems are used primarily
for the dial-up network and for inter-
facing low speed asynchronous terminals
such as teletypes. Medium speed
modems are used with terminal con-
trollers and faster terminals, and high
speed modems are used in data trans-
mission between computers, or for high
speed batch terminals.

The transmission lines are also divided
into three different types. There is the low
speed (sub-voice) line, usually used for
telex, TWX and other teletype trans-
missions and which can operate up to
300bps. The medium speed (voice-grade)
line allows transmissions at speeds up to
4,800bps on switched lines, and up to
9,600bps on leased lines. This constitutes!
the public telephone network. The high
speed or wideband lines can operate at
19,200bps or more, and are used
primarily for intercomputer links.

A switched line is provided with a dial-
up service, and on this system costs vary
dependant upon connection time. The line
is shared with other subscribers. A leased
line is a private connection between
points, where a constant connection is
made. Costs are therefore high but static.

Because of the constant link higher
speeds can be maintained and the lines
are more secure. There are higher grade
lines for connections between computers,
with more lines per cable, for more
efficient use of the line because of the
facility for simultaneous two-way trans-
mission at high speeds.

‘Bits per second’ is the usual
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way of denoting transmission speed.
Another common expresssion is ‘baud’. A
baud refers to the number of signal
events per second. If each bit represents
one event then the speed is expressed in
bits per second. The rates are not always
similar.

Terminals are classified, however, by
the number of characters they can process
in a second, and there are three categories
here as well. Standard terminals operate
at speeds up to 30cps (characters per
second), medium speed terminals operate
up to 480cps, and high speed terminals
operate over 480cps.

Data can be transmitted by a terminal
using one of several techniques. Most
standard and many medium speed ter-
minals use the asynchronous mode of
transmission. This means that every time
a character is generated on the keyboard
it is wrapped up in a start bit and a stop

_bit and despatched to the host computer.

The speed of transmission depends on
the speed of the operator, and there can
be periods of inactivity between
characters of a message. Bits within a

message are sent at prescribed time in-
tervals, and timing is established indepen-
dently in the host computer and the ter-
minal.

Synchronous transmission, available
with more sophisticated terminals, occurs
when long blocks of data are sent with
only a single framing pattern at the begin-
ning of the block. Synchronous is so
termed because sync characters prefacing
the message synchronise the terminal
signal with the host computer signal,
allowing the unheralded flow of blocks of
data. The sync characters are used as infill
between transmissions. The timing in
such a system is established and
maintained by transmitting and receiving
datasets.

In addition to this terminals have three
modes of operation. Simplex is a form of
one-way transmission only, used where a
terminal is used only for output. Half-
duplex allows two-way communication,
but in only one direction at a time, and
full-duplex allows two-way communi-
cation, transmitting and receiving simul-
taneously.

Setting up the system

IF an Apple is to be used in a communi-
cation network it needs to be set up to
conform to the specifications listed above.
Taking each consideration in turn, we first
of all need to establish a compatible link
with the host computer.

This is achieved by the addition of a
standard Apple communication card, or a
viable alternative such as the useful CCS
asynchronous serial interface card which
converts the output of the Apple into a
serial configuration suitable for trans-
mission.

-Each card requires a slightly different
wiring configuration based on the

standard three wire serial connection. The .

handbooks provided give sufficient
assistance to enable even the most in-
expert user to set up the connection.
The communications card requires no
additional software to enable you to start
communicating straight away in teletype
mode. Other, more sophisticated cards are
used to provide more elaborate functions,
and these have to have inbuilt software on
the card or require routines to be written.
They allow the Apple user to start inter-

rupting the signals coming from the host
computer, or to transfer files direct from
the line to disc, or to spool straight onto a
printer.

An Apple in teletype mode can be used
to communicate directly with the host
computer. It can also be used to dump
data from the host directly onto a printer
for hard copy by implementing printer
commands concurrently with the access
commands.

While this function can be very useful,
it is a bit of a waste of the capabilities of
the Apple. Operating an Apple in this way
just replaces the action of the teletype,
which has been in operation for more than
40 vyears, with a slightly more sophis-
ticated version which displays data on
the screen. You might just as well con-
tinue using the teletype which, while noisy
and slow, is very cheap.

Far better to use one of the packages
available, so that connection can be made
within the total operating system and you
can still retain control via the Apple to use
your discs and printers as and when re-
quired.

A ppletel
gets the
facts fast

PRESTEL is the viewdata service
developed by British Telecom to utilise the
link between computers, television and
the telephone network. Its function is to
prove easy access to a vast amount of in-
formation to anyone who has suitable
equipment. _

Such equipment must, to attract users,
be reasonably priced -for purchase or
rental and be simple to operate. The basic
Prestel system, as supplied by British
Telecom, consists of a Prestel terminal

“with a jack plug connection to the tele-

phone line.

There is a modem between the jack
plug connection and the terminal. This is
protected from the high voltages of the
cathode ray tube by some kind of barrier
device. In Prestel sets the modem is
actually incorporated into the set. The
modem is set up to send data at 75 baud
and to receive at 1200 baud.

Once the system has been set up it is
registered with a terminal identity code,
programmed remotely into the terminal.
This operation is carried out at the
appropriate regional Prestel centre. The
Prestel terminal is usually operated in the
home or office by a 12-key numeric pad,
containing the numbers 0-9 and the two
symbols * and # . This pad may work
the set by remote control or it may be
wired in directly.

When the terminal is not being used to
access Prestel it acts as an ordinary TV
set. This means that the user does not
have to purchase a specific Prestel ter-
minal, which may be thought to be an
extravagance.

As well as Prestel users who need only
the simple sets described here, with the
possible addition of a printer for creating

hard copy, the Information Providers must

also be considered.

An |IP creates frames and therefore
needs full alphanumeric and graphic input
capabilities. He must also be able to

L
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create a frame table for directing, or route-
ing, the frames from one to the next.

The IP’s system, therefore, has full edit-
ing facilities with a complete keyboard.
This generally incorporates various
features such as a 3x2 matrix section to
select graphics shapes more easily and
single-key entry of some coded groups.

There is now a great deal of informa-
tion on Prestel — currently about 180,000
frames. These cover a multitude of topics,
* ranging from highly technical stock
market reports to children’s stories and
games.

When a user enters Prestel he may
either follow the indexing through to
frames of interest to him or he may
simply call up specific frames using the
simple command *n# , where n is the
frame number.

Indexes on Prestel are easy to follow.
The user merely has to type the digit
corresponding to his choice, or some
frames will require him to press # to
get to the next frame in a sequence.

Prestel is paid for in three ways. Firstly
the Information Provider, who supplies
the information on the frames, has to pay
a fee for his frames. This works out rather
expensive as he must pay a flat fee as well
as a charge for each frame. Many |Ps buy
large blocks of frames and sub-let them in
small blocks to other IPs. These large
purchasers are known as “Umbrella™ IPs.

This is a mutually convenient arrange-
ment as the Umbrella IP can get frames
much more economically, while the
smaller IP obtains the unit he requires,
rather than having to take blocks of 1,000
frames, the standard letting.

The other charges for Prestel are paid
by the user. There is a Prestel charge —
approximately equivalent to a local tele-
phone call charge — while he is on-line and
there may additionally be a frame charge,
between 0.1p and 50p, for viewing the
frame.

These charges are entered on a special
Prestel bill and are separate from the
normal telephone bill. The phone bill,
however, will contain the charge for the
actual use of the telephone line while
linked to Prestel. This is charged at the
normal rate.

Whereas Prestel has provided a system
based on the domestic TV set, Apple Il
owners can access Prestel as users or IPs
on an Apple-based system, Appletel. Like
a Prestel terminal, it is linked into Prestel
via a barrier device and modem, and Pre-
stel is called up by telephone.

This system, developed by Mike
Gardner of Owl Computers, allows the
user to access Prestel quickly and easily.
Frames can be stored on disc in a few
seconds and studied later, off-line, when it
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will cost nothing.

The system operates in black and
white, but can have an Appletel colour
card and an RGB colour monitor added for
full Prestel colour. It is essential to have
an Appletel colour card rather than any
other card as Prestel graphics are
generated differently from Apple graphics,
so the two colour systems are incom-
patible.

Using Appletel, frames can be created
and entered onto Prestel. Appletel acts as
a normal dumb Prestel terminal for most
of the time and routeing is carried out on-
line in the normal fashion. The frames
themselves, however, can be created and
edited off-line and sent down to Prestel
one at a time.

Because of the presence of the Apple
computer in the system an experienced
programmer can write programs in Basic
to extract selected information from Pre-
stel or to send commands to Prestel.

For the Information Provider a further
package is available, again from Owl
Computers. This is the Appletel Profes-
sional Editing System (APES) which has
several extended features, including on-
line editing, local database use, various
utilities, printing and (though not yet
released) bulk update.

As with any of the on-line alternatives
the on-line editing feature operates the
system purely as a standard Prestel ter-
minal, cutting out the Apple and its
related software. Frames can be set up
off-line, as with the Appletel system, and
the frame table can be included. These
can then be sent down the line to Prestel,

each frame with its own table.

This gives the Apple IP the advantage
of being able to ensure that the routeing is
satisfactory before committing the frames
to Prestel.

With the ability to route frames, APES
is very convenient for those people who
want to run a private viewdata system.
For a large viewdata database, however, a
new product will be available shortly. This
is OverView, and is being developed
jointly by Zynar and Owl Computers. It will
operate using an APES type of system to
give full viewdata capabilities in the
private network.

The utilities section of APES has many
useful features allowing the operator to
alter various parameters. It is in this sec-
tion, for instance, that the system can be
informed of the addition of an external
editing keyboard, a piece of equipment
which greatly simplifies the entry of
encoded data while producing frames.

The Owl keyboard has the same
general features as an ordinary Prestel
editing keyboard, plus-a useful “"Help” key
which takes the operator to a series of in-
struction frames appropriate to the part of
the program he is in when he keys it.
There is also a "Command” key which
calls up editing features such as word
wrap and margin setting.

Viewdata is one of today's most
important information systems and is
developing rapidly. Using his micro in con-
junction with this system the Apple owner
has the tremendously powerful resources
of viewdata networks, both public and
private, open to him at all times. @ -




WHAT'S NEWS...

THERE are quite a few versions of the
notorious Bit Copiers floating around
the country. For the uninitiated, these
are discs containing programs which
by reasonably sophisticated tech-
nigues copy programs where the
author has taken considerable pains to
prevent such copies being made.

It seems inevitable that the use of
these copiers is going to increase, and
sooner or later — although they have
already been on and off the market — they
are going to be widely offered for sale.

We dislike the current direction of this
trend. It is plainly dishonest to want to ac-
quire for nothing something which costs
time and money to develop, and which is
sold as a means of earning a livelihood. The
persistent users might like to consider
how they would react if some of their
potential customers found a way of using
their services or products for nothing. All
hell would be let loose.

Suppliers of software may themselves
be in a position to curb some of the
misuse of their products, however,
especially those supplying heavily-pro-
tected discs for commercial applications.
When someone buys software for serious
use, such as word processing or financial
planning, the customer's first reaction if
he knows anything about security is to
make a backup disc, so that if the main
disc becomes corrupted for any reason he
can continue to function while he replaces
the original disc. A number of packages
are not supplied with more than one disc,
and the customer must resort to skul-
duggery to provide his copy.

With regard to games, it is likely that
their high price is contributing to the
amount of copying going on. A lower price
might not anaesthetise the customer's
conscience, but a more responsible
attitude might develop towards their
purchase.

There are currently a large number of
methods in existence for protecting
software, but we have yet to find one
totally uncopyable by one means or
another.

The non-copy guarantees people are
asked to sign are pretty far removed from
reality, as there are minimal ways of find-
ing out who has your program. The only
solution lies with the attitude of the end
user.

And it seems unlikely that people will
agree that there is a lot of truth in the
saying “You don’t get out for nowt,” when
they can see plainly that they do, and in
enormous quantities.

DECISIONMODELLER, son of Micro-
modeller, made its TV debut last month —
on the same day as it was featured in the
Sunday Times Business News.

In BBC-2's “"The Money Programme,”
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More than
a bit unfair..

against the background of a giant Apple
poster, presenter Valerie Singleton heard
from management consultant Geoff Smith
how this new package can help business-
men, both in simplifying accounts and in
making them more understandable to
employees,

She told viewers there was less and
less excuse these days for management
not to embark an a full-scale reappraisal
of their financial methods. For the first
time new tools of management were
available at a price any company should
be able to afford. They offered tighter con-
trol of budgets, easier calculations of the
effect of changes and better communica-
tions.

Geoff Smith said that with Decision- .

Modeller a manager could recalculate the
effect of a decision on prices and values,
pay, profits and the amount of debtors and
creditors the firm could afford to have and
the amount of stock they could afford to
keep.

Asked about its value in human rela-
tions he said: "It simplifies the
communication and explanation of the
real purpose of the business to
employees. Most of them can readily
grasp it. The need to explain is now more
important than ever before, and this is
where the microcomputer can really
score.”

THE impressive range of software to be
marketed by Apple under the new Special
Delivery Software label is to include a
package designed and in use already in
this country.

Apple Project Manager — the only
British contribution to the list of 23 soft-
ware packages in the scheme — has been
written by Geoff Reiss and Robert
Fearnley of Construction Programming
Services, Bradford. And it had to undergo
rigorous testing by Apple before it could
be accepted.

Reiss and Fearnley wrote it as a critical
path analysis tool to assist managers in
the development of projects. It contains
facilities to produce charts, calenders,
reports and schedules for a number of

large projects simultaneously.

Projects consisting of up to 1,900 indi-
vidual activities can be handled by APM,
which has already seen service in com-
panies like Bovis, Birds Eye, the British
Sugar Corporation and a major oil
company.

Apple themselves also use APM to
monitor their own internal projects. In
fact, the package, once known as
Micronet, could be used to control the
development of future Apple computers
and related products.

If you are interested in obtaining more
details about the package you could ring
Geoff Reiss direct at Bradford, on 0274
671859. The company’'s address is 11
Meadow View, Wyke, Bradford.

The Special Delivery Software scheme
also includes a lot of other useful
products, ranging from computer games
like the excellent Bridge Tutor at £18 to
sophisticated statistical packages like
Personal Finance Manager and the most
expensive of all, APM, which costs £121.

Apple usually writes and markets its
own software, occasionally making deals
with external suppliers to distribute their
products, as with the MicroFocus CIS
Cobol recently. The SDS scheme is
different in that all of their products are
tested and evaluated by Apple and then
released under the Apple logo.

It's apparent that people at Apple HQ in
California are expecting a considerable in-
crease in the range of Special Delivery
Software — and they would like to see
more British contributions when their
third catalogue comes out next year.

“We're. committed to bringing Apple
users good, independently written soft-
ware at a reasonable price,” they say.
“But we can't do this on our own.”

So they want to hear from anyone who
can write programs of professional
quality. They add: "It makes no difference
whether you're a software professional or
an amateur with a good idea. What does
interest us is whether your program would
prove valuable to thousands of other
people with similar needs.”

If you think you fit the bill, don’t write
to us but to: Software Evaluation Group,
Apple Computer Inc, 10260 Bandley
Drive, Cupertino, California 95014, USA.
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~_essentially text-based are ideal fnr._ré_in.forcihg. G
arning. They are used normally on a one-to-
asis, pupll-to—computer and will help
weaker children to keep pace with the rest of
and for brighter children to improve
_individual knowledge and perfor-
_mance in an area of a subject where they may

_the class,
- on_thei

need extra assistance. The microcomputer has

- an mcreasmgly important role to play in this
respoct smca most teachers have a raspon—- s

: ture, diagram simulation or model which is
_interactive, and as the conditions are changed
- so the computer model instantaneously

_reacts. Specific examples may be open to

1 will refer to a CAL software ‘package

__reviewed recently on the Ideal Gas Laws. The
_ inter-relationships between pressure, temper-
-ature and volume are complex and therefu_re'.: .

_d:fﬂcﬁtt to explain to the uninitiated.

presenting the information verbally.

Apple users should rejoice that Apple Pilot
is available for them to write CAL material for
use in ways like this, since programs can he
. created without prior knowledge of a :
_ particular programming language. The true___'--. S
_potential of authormg languages like Pilot is
yet to be realised in schools, but as more
_teachers become aware of it so more CAL
software will be produced and teachers froma
_wide range of subject areas will _gradually

appreclata the valuable role the Apple w:lt ba
. abie to play as a teachmg aid.

. Dade ng BS{.‘ {Hons), Cert EFd f!_oughbomugh} s
_manager for educational and sment:ﬁc semces w;rh
M-'cmsense C‘ompurers (Appfe UK} :
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ime factor means that individual attent:on s
ot gwen to all those pupils who may needit.
~ The second important area of CAL develop-
ent is that of classroom demonstration,
sing a mlcrucomputer in areas where
traditional methods of explanation have
rovad difficuit. I believe that the best of
these programs will have a large high-
_resolution graphics content, making use of a

_ debate but as a typical illustration of the point =~

This program allowed the user, normally a
: h o individually or simultaneously vary
hese parameters ‘and the effect was im-
med:ate ly translated onto the simulated model
- on the screen. Questions such as: “"What
happens to the pressure value if the temper-
ature is increased by 10°C?’' are instantly
answered and the simulation reveals a wealth
of mformatlon, in an easily understandable @
form, and gives rise to spontaneous guestions
- from and discussions among pupils. The com-
puter brings another dimension to the
~ teaching situation and pupils appear to accept e
~  information from a computer presented in this
. way far easier than if the teacher only was

Dawd ng -

 COMPUTER games for people
tainment. Bill James. ‘designer of the Alpha M
feels that the qua!{ry of the software he prowdes i

~ will not be used,’ says James. “Programs
.__'seemmgty no utility whatsoever ‘may be
_more rehablhtatwe than the _most mgemou

.. 'specmilst in Seattte Washmgton has:
~ same conclusion in her work at the Maptewo
'j_-Handlcapped Children’s Centre.

_ explains. “These kids need a chance to play with

 guaranteed to be fun for ch(idren
~ physical handicaj : ' .
__have the double job of training the chil

.~ assess the most naturai movements a atiabl'-
L :each chifd :

 The tncky thmg about prowdmg_'-
__communication device is that you have to find t
~ most approprlate mctor movement the child an

 dont want the child to be frustrated becatise the
_movement is toa difficult or too inefficient; an

:pattern may actually lead to physical deformity
“.'3_'therap:st5 are an integral part of the assessmen:

_is the optimal one for the individual child. Once the
._"children have demonstrated motor control with
_games, they begin using specialised programs
- _communication and academlcs also desagned
 the Maplewood project,

_ system that the child can understand and use. At
_the age of five an average child has a working
'vocabulary of about 5,000 words, well 3beyondt__

_ limitsof any mechamcaf devmes five- i
. operate. -

: _smali — for an esght—year—old

impairments can be much more than . mere enter-

probably more important than the elegance Df th
hardware -

“Functional as a g:ven combmatron compute
and apparatus may be, ifitis not fun for the User

astlh

utlitarian programs.”
Applymg his own phﬁosophy Jarnes has come

~ with a series of computer games which ca :
easily modified to run at various levels of d!ffICLﬂty -

Children or newiy disabled adults can play with

~ these programs until they have mastered the use of
- a joystlck switch, or other input device. Once they
- can play the games they are. readv for the hard;

- work of using the computer for commu i :
i enwronment control :

Judy McDonald, a commumcation' dlscrd

“You and | prepared for talking by babbhng she_" '

the movements they have, before bemg asked t
of communicating.”

Maplewood’s programmer Paul Schwejda
developed a series of motor traini

the computers and ‘of allowing the thei p}st_

"Th[s is of concern for two reasons Flrst,_

second, the extended use of an abnormal reflex
At Mapiewood physical and occupati

process to make sure that the movement reflected

Another challenge to pi’owdlng a child w :
communication device is finding the most :ﬂembie:':,

And commumcatien systems ade_'f

its hard to convince an msurance company

L that the device they paid for three years ago is no
longer domg--the";ob pemts out Chr S Thomps




Applacart

Flrst grab thelr at'tentlo'n'
— -then rehabllltate '

-'-':._cat_weiy Handscapped

_are very p{eased to see the mlcroccmputer come
‘along.’

Vanderherden ex;ﬁlams h;s goals Wlth one of his

: many metaﬂhors
: We_ ve bmlt the equwatent o‘F go carts for these

g' 5d What we have to do Is get these kids mto' i

- cars if we expect them to move with the rest of us’

Vanderheiden says that two improvements are

meeratwe before personal computer systems for

the handlcapped can begin to fulfil their potential:
the systems must be able to run standard software

_ “After all the years we've had to use SpE.'CIahSEd' _
equepmem that has to be replaced periodicaﬂy, we abf_e translate specialised user input into standard"
_characters which the computer can proeess. By in-
i cluding a translation system in the software a @
Th mpson says she sees. the Appfe as \..rery :
: asefui'_ as an assessmem and trammg tool for . the accounts, play games write noveis or anythmg_"

else.

- applicatlon :
because it takes a lot of nme to write good
- software”
Centre is now commlmg a registry of programs fori; e

.phone 'nngs? Vanderheiden asks.

people’s lives we re abso{uteiv gomg to have solve
- these probiems
_stop and solve them for any one client but once we

many functtons at once. : e
All of the commumcation prsgrams now. ava[i— o

handicapped person can program an Apple to keep .

‘But since the Computer c:an run oniy one.
program at a time, a user without keyboard' bility
cannot run standard, off-the shelf software.

“If you have to ‘write custom pmgrams for each :
you're going to be very limite

Vanderheiden points out. The Trace

the handicapped.
Existing systems are a]so Iimited by theu in

V- "_iperfmm more than one function at a ti
you re sitting there writing a letter, a

it were gomg to make any real }mpact-on

_he insists. We can’t afford to.

_unmodified, and they must be ab}e 1o pen‘orm. '

:::::‘egP-rlmary target

- -'WR;TTEN by a pnmary schooif'

: '.'chiidren taking par“f at any one time.

in a gamefreward format with happy/sad faces,

_movmg objects and targets to fire at as rewards.

 Racipg car: This program gwes children practice

- .|n spelling. The techmque tised is a modification of
"Look, Cover, Write.” The child is presented with a
word3which they Feok at for a time, Then they have

- to

- program

'-_fmd the solutions it will make thmgs consnderabiy"_ ;
: :eas;er and cheaper for everybody :

eadmaster 3 suite 3
_ of five programs is being offered by Nicomtech Ltd.
_ of Plymouth. While aimed at the primary school
~ age group, older pupils needing remedial help may
- benefit using this type of program, wath up to SIx'-__

_the structure of wcrds'-
. strategies. The program i gl e
_Hangman_where mstead of h angmg a pers n the

! e up ‘2 sad one,

_The first four programs on the drsc deal with
_spelling, word recognition and the building of
words, while the fifth is an arithmetic program illus-
tratmg the four main _mathematical functions in
varying complexities. The programs are all written

_ practice spel!mgi_ it is very _ooseiy ‘based on the
_ Space Invaders type of game. The objact of the
‘game is to shoot down the correct letters for a
: d:sptayed Word Up tU ssx children can p[av atany

".'glve children pracnce in anthmetrc _asing a game.
- situation. Up to six children ean piay ‘at any one
_time, the program catimg each Child in turn to have -
_ their go. '

 Heads and Tails: The recogmt;on of mma! and.

= termmal sounds is pract#sed here. Three letter
words are used, and there is a fac:lhty for deciding
which sound is to be worked on. The program
allows words to be either loaded in from disc or

e typed in by the teacher pr{or to mnmng the_' -

~ operating the machine.

_ a 48k Apple with colour — although they will run
_perfectly well in black and white — a disc drive and
‘game paddles. Price of the software is £19 and ca

_ be ebtained from Nicomtech Lid., 5 Wmdsor V_'__ as

Twa Faces" W*th thts program the chltdren can _. : "_Lockyer Street F’Iymouth Devon

befor

Spell (nvade}s Thls {s:

one time.
Close Encounrers The aim of this pmgra

. to

It will handle ali four c
arithmetic. at one of five levels. These Eave!s ar i
chosen by the teacher to smt the pamcuiar ch Idren-'

The hardware you need to run . programs is
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Applacart

e recogmse but can’t spell, The program Wlii accept
switch or joystick control, but works more slowly
- with them. Hewitt encourages. hls cl:ents to tse the._ o
- keyboard directly if they can. "
A “key guard”, a plastic frame with ﬁnger hc:}es e
o 'cwer the keys, gives many people the contro! they-' e
only one key at a time :
ystem uses an App!e thor Apple H P}us_;
with mo tor. But instead of the standard floppy:
d1scs. nd disc drives it requires a_ ‘Corvus hard disc
nd drive. This _accessory costs about three times
as much _as the computer itself, and makes the
system more economically feasible for msntutmns
Where many peopie can use It s i

e

LECTURING — or perhaps | ought to come clean —
guiding students over the rocky path of an 0" fevel
computer studies course has enabled me to under
stand some of the problems associated. w.‘rh i :
_ducmg young peopfe o computers.

attention. !
. What a d.rff.rcu{r s bjecr it : 7
__mountain of jargon surrounds the hardware an
‘softoys’. How can one cope If the papfls Ihmk the
—a high level (‘anguage is one which is spoken by an
 extra-terrestrial being, or that a. d.rg,'ra! computer i
_ when you “work It out on your fingers”. How do we
: proceed up the pr.'ckfy path of computer J’;reracy
_ Computer appreciation classes are a step.
_ right direction, making the school computer.
 readily available to pupils in free periods, Man
_schools a;‘raady fmp/emenr ideas such as
. despjte diffiedities in staffing and. time
and O f’eve,’ computer sr_ad '




CASE HISTORY

Personal computing |
at South Eastern Gas

IN the beginning we had mainframes. We
were used to making considerable use of
computers, both with batch systems
{financial accounting) and timesharing
{management accounting and planning).
We use IBM 3032 and Amdahl 7B in-
house, and Sigma 9 at a bureau.

So why the interest in micro-
computers?

Most of our experience with computers
was through expert intermediaries such as
analysts and programmers. These people
had developed expertise in creating large-
scale applications systems that would run
very efficiently. But they had also
developed a heavy workload and an
equally heavy backlog. This meant that
small-scale applications were either
scheduled 'next year' or were not even in
the schedule at all.

But we need the system today!

We therefore decided, about two years
ago, to investigate the possibility of using
micros as a means of solving these small
but immediate problems. Two of us who

By DAVE WILCOX,
Chief management
accountant

had a technical background set about
reviewing the available hardware and its
applicability to our requirements. After
three months of part-time work we had
identified some potential applications and
also short-listed some machines.

The next step was to seek professional
advice from a recognised micro con-
sultant. This proved invaluable, not only in
identifying the particular machine most
suited to us but also in establishing a
useful contact for later.

Armed with the necessary information
and a list of potential applications we then
had to present a case to our director,

justifying the expenditure on a machine.
This justification was partly on an R&D
basis since we could not prove that the
purchase was financially justifiable.
Nevertheless, we went ahead.

Now that we had purchased our first
Apple we had to make sure that it was
used — but none of us had any experience.
So where to start?

The first job was to take one of the
potential applications and show that this
was feasible. The two of us developed the
system while, at the same time, learning
Basic.

Although we ran into a few minor
problems in learning how to make ‘best’
use of the micro and Basic we soon over-
came them. Within a couple of weeks we
had a small system that worked and we
were so confident that we offered to
demonstrate it to the director. And it
worked!

Looking back, | have to admit that this
is far from being an elegant suite of

'{ _

DATA CAPTURE

DAKIN 5 Programming Aids

226 Queensferry Road,
Edinburgh EH4 2DQ.
Tel: 031-343 1005

SCOTBYTE COMPUTERS LIMITED

We have the full range of

. :
L GimEle

hardware, software and services available for our customers. In
addition the following packages are available.

PADDLE GRAPHICS
TABLET GRAPHICS

 Please phone or call for further information

TRENDSETTER

Blantyre Industrial Estate, Blantyre,
Glasgow G72 OUP.
Tel: 0698 823486

TINYTROLL
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programs — but does it matter? We have a
solution that is stil! being used on a
regular basis, even though it may take an
extra couple of seconds over a more
efficient suite. Who cares once a month?

The two of us very quickly built up solu-
tions to most of the potential applications
and rapidly learnt ways of becoming
relatively efficient in our programming.

Initially the micro had been located in
my office for reasons of security and ease
of access (for mel). | had, however, made
it clear to my staff that they were quite

“welcome to use it during the lunch-time
for playing games (or even work). This had
the effect of encouraging them all to feel
at home using the computer.

Fairly soon one or two of them began
asking about more serious use and about
writing some programs themselves.
Within five months of obtaining the micro
the demand for its use had reached the
level where it was necessary to move it
out of my office in order that | could get
some peace and quiet.

It is worth noting that within five and a
half months of purchase the savings we
made on bureau expenditure were enough
to cover our capital expenditure. We were
now in the position of having several staff

“actively interested in developing

knowledge and skills in the use of micros.

The next step was therefore to capitalise

on this and send some of them on a train-
ing course. But which one?

| spent many frustrating hours reading
course ‘blurb’. Most of the sales literature
seemed to offer only two options, either a
one-day or two-day ‘executive overview’
or a one-week or two-week ‘program-
ming course’.

Neither of these two approaches was
what | was looking for, so | went back to
our original consultant and between us we
developed a three-day course which
appeared to satisfy our requirements.

It is worth noting that the course con-
tents were developed using micros.
Rather than writing letters to each other
we used a word processing package and
communicated using floppy discs. This
obviously saved a great deal of time and
also helped to increase flexibility in
approach.

The course covered the major areas in
which we were interested and lasted three

days (residential), of which about two’

thirds was hands-on experience. Included
in the agenda were:

@® What is a micro?

@® Some useful packages.

® Other people's applications.

@® Programming in Basic.

We sent ten accountants, from all

O This article is based on material presented
at the Xephon seminar on “Personal Comput-
ing for IBM Users” held in London recently.

6 Within five and a half
months of buying our first
Apple the savings we made
on bureau expenditure were
enough to cover our capital
expenditure

branches of Finance, on this course and
upon their return they were asked to
identify any potential applications that
they considered we could develop
ourselves. This resulted in a list of 54
unique applications, plus some duplica-
tion.

Three of those items have since saved
more than the total cost of the course,
which | would suggest is enough justifi-
cation for anyone! {Incidentally, about 40
of these applications are now live.)

We now had a number of accountants
who were capable of making good use of

micros, but how many would actually’

follow this up?

As with all types of training some of the
knowledge fell on stony ground and has
not, so far, been used. Some was absor-
bed by staff who do not feel inclined to
write programs but can now readily recog-
nise potential applications. And yet others
fell on fertile soil and the applications

éDecisions involving con-
siderable sums of money
are now being taken on a
much more objective basis
than would have been
possible previously9

have grown and flourished.

Indeed, we have found several others
who, perhaps through jealousy, have
taught themselves in order not to lose out
on the availability of this useful manage-
ment tool.

The use of the original machine had
grown to such an extent that within a year
of its purchase | was getting complaints
from my staff that they ‘could not get on
it when they had some work to do. We
took some samples of the level of usage
and found that, on average, it was being
used for 45 hours a week!

We therefore thought about obtaining
another micro. Being in Finance we
obviously had to observe the same
disciplines that we impose on others, so a
proper financial justification was duly pre-
pared. This led to us purchasing two
further machines.

Recent sampling of usage has in-
dicated an average operation of over 40
hours a week on each micro. So where do
we go from here?

We are in the position of having over-a
dozen accountants who are quite capable
of developing their own application
software. In addition, we have many
others, including clerical staff, who are

quite at home using micros.

| wonder whether they would have
been so happy using mainframe systems,
since there is still a degree of uneasiness
in using a ‘big computer’.

We are beginning to realise many
benefits from micros, not only in getting
faster processing, but also in being able to
provide functional managers with better
planning information. There have been
several instances lately where we have
been able to provide them with inform-
ation that would previously have been
inordinately time-consuming and expen-
sive to produce.

This has resulted in decisions, involving
considerable sums of money, being taken
on a much more objective basis than
would have been possible previously.

The number of users surely indicates a
need for a ‘proper’ time-sharing system.
Should we not consider expenditure on a
system such as this, rather than on more
micros? (We already have an-in-house
time-sharing service.)

This is not as simple a question as it
may appear. Some of the many
advantages of the micro are its avail-
ability, portability and its ease of use.

‘00 A considerable body of micro know-

~ ledge has been developed. Should this be

thrown away?

U The micro is ‘user friendly’. Would a
TSS be similarly so?

O A dedicated micro can provide a
very fast response time. Would a multi-
user system provide similar response
times when several users are logged-in?

O | can take a micro home at the
weekend. Similar flexibility would require
acoustic couplers. And what about my
phone bill?

O The micros need very little support,

indeed most of the support that is

provided is done by other micro-users on
a mutual basis. A TSS would require a
significant level of support on both
software and hardware/network.

O In the event of a micro hardware
failure there are other compatible
machines available. If an in-house TSS
fails, then generally everyone is without
the service.

| cannot say what will happen. How-
ever, as a user | am happy with the avail-
ability and flexibility of micros for small-
scale applications. If mainframes can imp-
rove on this (cost-effectively) then | will
use them in preference.

But remember that the computer
should provide the service that is required
by the user. After all, your departments
are known as computer services.

® /n next month’'s Windfall Dave Wifcox
describes a case study of how South
Eastern Gas used their Apple in a success-
ful marketing exercise.
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PROFILE

Hot line service
with Young ideas

ALTHOUGH Systematics International
Microsystems is headed by two men
called Young, it is by no means a new-
comer to the micro scene. Ron and Mike
Young, who are not related and come
from entirely different backgrounds, have
been building up the company into one of
the foremost suppliers of commercial
packages on the Apple for a number of
years.

Ron is the founder of the Systematics
International Group of companies. At the
end of the 1960s he became one of the
first of the computer professionals to
foresee the tremendous impact that mini-
computers would have in the commercial
market, and set about establishing a
highly successful computer organisation
running a full scale bureau based on Prime
and IBM minicomputers.

In the late 1970s, when it became
evident that microcomputers were going
to play an equally important role in the
growth of data processing, he steered his
company into the new field, using the
experience and resources already gained
in the minicomputer market.

Heading this new group, the Syste-
matics International Microcomputer Divi-
sion, is 'the marketing manager, Mike
Young. He has been in the computer in-
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dustry for 13 years and has seen the com-
plete revolution from mechanical account-
ing machines to the minicomputer, and
now to the microcomputer.

Mike's first contact with computers
was as group advertisement manager for
two of the industry’'s leading publications,
Computer Management and Computer
Digest. Moving to the States in the mid
70s, where he could witness the birth of
the micro industry, he organised the first
ever microcomputer exhibition in Boston
and became East Coast sales manager for
the Logical Machine Corporation.

Returning to the UK he established his
own computer marketing consultancy,
which included the introduction and
marketing of a range of US 16bit micro-
computers in the UK and Europe.

Mike and Ron Young eventually met
early in 1980. By this time Ron's com-
pany had been successfully established,
providing international market exchanges
for a number of prominent blue-chip com-
panies in automotive and other indus-
tries, together with bureau services for
local businesses. The company was also
selling both Apple and ITT systems, and
as a response to dealers asking for com-
mercial software systems, set about
developing a range of small business

applications.

As Mike says: “That's where the user
was facing real problems. Many of the
standard packages available were pretty
badly written, and in some cases the
documentation was appalling.” The
familiar cry known to us all, as software
often lags two years behind hardware
development.

It was obvious that a company
developing a logical range of well-written
software was desperately required by the
microcomputer market, to cover the needs
of the smaller commercial user.

Mike Young joined the company at this
stage. He found that S| was ideally placed
to develop such systems because of its
long experience in writing commercial
programs. >

Together they formed S| Micro-
systems to develop and market a range of
modular business systems based on the
Apple, supplying either stand-alone
modules for individual tasks or a com-
pletely integrated system.

Pascal was chosen as the ideal
language in which to write the systems,
rather than Basic, because it is easy to use
and rather more efficient with its use of
memory and disc space.

The three systems which were
developed using these principles — the
Financial Controller, the Stock Controlier
and the Administation Controller — are
now firmly established as among the lead-
ing and most professional packages avail-
able for the Apple computer.

They cover all facets of business
accounting, and will shortly include 80
column word processing, addressing,
mailing, time recording and a data base.
The documentation supporting the
packages has been carefully written to
simplify the application of the systems for
new users, and Sl have provided a hot-line
service so that customers with problems
can get a fast response to enquiries.

S| also provide extensive dealer and
end-user training courses at their own
training centre in Suffolk. They also run
residential courses at historic Cleves
House, where potential customers can get
‘hands on’ experience.

It is quite obvious that the main asset
that both Mike and Ron Young have been
able to bring into Apple computing is the
professionalism of a company experienced
in providing a complete service to esta-
blished computer users.

The small businessman is not so much
impressed by the technical wizardry of the
computer system he buys as by the com-
pany supporting the financial gamble he
generally thinks he is taking by becoming
computerised.




