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The Brother HR-5 is a fully featured dot matrix RO
printer that can print out your text bidirectionally and
graphs and charts unidirectionally, on ordinary paper;
cut sheet (A4), or continuous forms-fully 80 column
page. Model 4 is made to match the Sinclair QL
exclusively. 4 Systems, Sole (UK) Distributor.

FEATURES
Y Compact, lightweight versatility
* Full 80 column printout SPECIFICATIONS
Y Printout on plain paper with ribbon cassette % DIMENSIONS 115" x 6% x 215" (WDS
or on thermal paper without using ribbon - WERT g ‘WIE'
% 9 x 9 dot matrix printing e (175 g’haw,';;;
Y Bidirectional text printing % INTERFACE CENTRONICS paralle!
o 5 5 RS232C sex
% Unidirectional graph printing * NOISE Less than 55 d
30 character per second printout % CHARACTER SET USASC Il
. et " BLOCK GRAPHIC
Y Line spacing: 1/6" and 1/9" selectable o L
Y RS-232C serial interface % PAPER SLEW SPEED 5 Ips at 1/6 spacs
* Reduced noise Y PRINT DIRECTION Text - Bidirection
s Graph - Unidirectios
operation 8%" (220 mm) &
% Battery powered 30 07
10, 12 characters per in:
* AC '[JUWET adaptor enlarged, condens
available Friction fe
% Black thermal

9 x 9 thermal dot mat
meth

8 x 480 bit image mo
One-time thermal trans?
black carbon appre
50,000 characte

1/6" and 1/¢

transfer ribbon

*

80 colum:

Cut Sheet - 8%"" (A:
plain or optional therm
pap

Roller paper - 8%" (A
plain or optional therm
pap

% POWER 4 x R20 (D size) mangane
batteries (apprex. 70,00

character

Optional AC adap!

Y Specifications are subject to chan
without notice.
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A considerable amount of press attention has already been
devoted to the topic of Sinclair Research’s QL. The tenor
started off ‘good’, then rapidly deteriorated to ‘bad’; now it’s
floundering somewhere in the ‘indifferent’ league.

Unless you're a computer journalist — or somebody who's
familiar with the world of microcomputers — it may not be
altogether clear what’s caused all the fuss. In a nutshell, the
machine was launched with typical flair and razzamatazz on
the 12th January of this year; production was to start at the
end of that month, and delivery to customers (as ever,
through Sinclair's mail-order system) some 28 days
thereafter. But there were delays, and (still are) hardware
and software problems; the first customer units weren’t
despatched until the beginning of May.

Butas much as I'm a born cynic, sceptic and member of
the “I'll believe it when | see it” school, now that I've seen it —
both in pre- and initial production form, | actually tend to
believe it. Admittedly | haven’t seen the final production
version, but that’s largely irrelevant. It's still a ‘good thing’
and can only get better. Of course it's not perfect — but how
many new products are?

So why allthe fuss? Is it because Sinclair is perhaps using
the money received to bolster its annual accounts (ashas
been suggested by some) prior to its public flotation later
this year? Is it because Sinclair is ‘ripping off the public?
(Another claim levelled by some.) Or is it because the QL is
not the product the pundits expected or wanted? | leave it to
others more qualified than | to pronounce on the first two
questions. The third can be examined here and now.

No sooner had rumours of a new Sinclair product started
making the rounds late last year, then the cogniscenti were
predicting its specification. It would, the pundits said, be a
professional business microcomputer for the executive,
including disk (either 5%2-inch floppy or the smaller micro-
floppy) and a proprietary 16-bit operating system using
eithera Z80 or 68000 processor. But. ..when it was
announced we saw a professional-ish business machine
using the trimmed 68008 processor, two built-in

Microdrives, a non-standard operating system (QDOS),a
new programming language (SuperBasic) and four Psion-
developed business packages with 128K as standard.
Confounded in their predictions, the soothsayers saw
attack as the best means of defence and the device came
under carping criticism almost immediately. Nobody in his or
her right mind would want a machine without disk, now
would they? Surely, CP/M or MS DOS is a prerequisite of any
business system? The Microdrives have been proven (on
the Spectrum)to be finnicky and woefully unreliable, as well

-as slow — certainly this must be another mistake. And what,

they asked, happened to the real typewriter quality
keyboard? All in all, the QL’s end of launch report was
underlined ‘Must try harder’ and the product consigned
verbally to the white elephant bin.

I can’t find myself ascribing to all — if indeed any — of the
pundits’ barbs. Admittedly there is a large supply of business
packages around for both CP/M and MS DOS systems, and
it's perfectly clear that software availability is the first hurdle
any new computer has to clear to stand any chance of
success. But most business users will want to perform tasks
that call for either a wordprocessor, a database, a
spreadsheet or graphics package — and the QL comes
supplied with just that selection. Of course, over and above
such common requirements lies a vast plethora of more
specialised tasks — payroll, accounting, stock control and
soon; it remains to be seen whether the enthusiasm of the
software houses will raise sufficiently to meet it.

Iwould be the last to suggest that the QL is the answer to
every business person’s personal computing dreams. It was
prematurely announced, it has suffered design changes and
the waiting list is enormous (March orders are expected to

be fulfilled in July). The software still needs tidying up, the
.manuals still need to be delivered to existing customers and

the Microdrives need to be seen to be reliable. But for all
that, itisinnovative, it is pitched correctly and it will sell in
quantity. :

Nigel Cross

ﬁ

OUTINFRONT

Welcome to the first ever ‘stand alone’
edition of QL User — the magazine for
users, and potential users, of the Sinclair
QL. Those of you with Sinclair Spectrums
will probably have been following our
fortunes within the pages of Your
Spectrum; well, feedback from there has
shown a widespread desire to know more
—soherewe are!

FROM EVERY ANGLE

The QL is not without its critics (and
neither, | suspect, will be QL Userl). There
are those who feel the machine’s
premature release will have dented its
public image beyond repair; others
believe the promises outweigh the
present difficulties. QL User has room for
all, weaving together the myriad strands of
QL opinion and balancing them against a
background of expert knowledge and
experience.

Long time commentator, Henry
Budgett, gives comprehensive advice to
potential customers of the QL on the
thorny subject of matching machine with
owner and application. How does the QL
stand up against its rivals? Let Henry take
some of the chore out of choosing. And
those wanting to delve furtherinto the
QL’s silicon secrets will welcome insights
into the 68008 processor chip — courtesy
of Stephen Adams (on machine code) and
Simon Goodwin who looks at the
philosophy and heritage that accompany
this controversial CPU chip.

Programmers will want to read Andrew
Pennell’'s treatise on SuperBasic and his
complete, explanatory chart of keywords
(correcting many of the language errors
that at present appear in the manual).
Max Phillips leads the ‘user view’ charge,
bubbling his way to the top of a seething
cauldron of QL opinion. And for all
inveterate key-tappers, there’s QL Quest,

an adventure in SuperBasic by Peter
Shaw.

DON’T STOP NOW

Issues of Your Spectrum will continue to
feature QL Userwithin their pages —until
we've launched ourselves as a completely
independent publication in a few months’
time. Until then, carry on reading about
developments as they occur — the latest
delivery times, changes to SuperBasic,
bugs we have found (and, wherever
possible, cured) — all in the monthly
pages of Your Spectrum.

ANDFINALLY ...

It's taken more than sheer hard work to
put together this edition of QL User; we
needed machines too (some other
writers/editors, please note!). All of us on
the team would like to thank Sinclair
Research for helping as best they could,
under clearly very difficult circumstances.
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The launch of the QL represents Sinclair’s attempt at logical
progression into the business computing sector. However, the
company’s failure to honour its 28-day delivery promise has
brought widespread criticism but, ironically, given the QL a lot
of ‘free’ publicity. Is it worth the wait? David Tebbutt got hold of
the first working model and reports his conclusions.

Was | the only person in the world who
wondered what all the fuss was about
when the QL was launched? People
keptonaboutthe Motorola 68008 pro-
cessorandthe 128K of memory,notto
mention the souped-up version of Basic.
Multi-tasking and windows were fired
verbally in my direction in a generous
attempttowin meround,butstillevery-
thingfailed. No matter what, | could not
get enthusiastic about the QL.

Theresponseswarmedalittlewhenl
readthedescriptionsof Psion’sbundle
offourprograms — Archive, Easel, Quill
and Abacus; on paper at least they
seemed to compare very favourably
with many of the commercially avail-
able packages. But still there were
doubts; after all, how can anyone do
anything ‘serious’ with a Microdrive?

It wasn’t until I'd clocked up many
hours of QL use that | suddenly twig-
gedwhatitwasallabout.Likelap-helds
and the Macintosh, the QL has been
designedforserious personaluse.The
supplied applications are justwhat the
professional user needsto get started.
Of course the built-in SuperBasic will
appeal to the enthusiast too, but | sus-
pectthe bulk of QL sales will be to peo-
ple who would like a business computer
but cannot afford the cost normally
associated with such a desirable de-
vice.

The QL costs neariy £400 including

The Sinclair §L Benchiest is reproduced from
the June 1984 edition of Persenal Computer
World magazine — with kind permission of
Computing Publications Ltd.

VATbutyou’llalsoneedaprinter,which
willadd atleastanother£250; sothose
using an existing television will be ready
to gofor £650. Infact, | strongly advise
buying a monitor if you plan to use the
QL for hours at a time. This might cost
another£250,soyoustillgetawaywith
a computing facility for less than
£1000.

The main psychological difference
between the QL and its rivals is that
Sinclair's device is only available by
mail orderat present. With the lap-helds
andthe Macintoshyoucangointoyour
local dealer and beat someone round
the headifanythinggoeswrong.Notso
with the QL. There is a thing called the
QLUB which, for £35 per annum, en-
titles you to a newsletter and software
enhancements. (Common bugs are
fixedfor nothing,accordingto Sinclair.)
You can also send written queries
about the software and these will be
answered in writing (in due course, no
doubt). Whatallthisamountstoisthatif
things go wrong, or if you simply can’t
get the hang of something, sorry bud,
you’re on your own.

Atthetime ofreviewtherewasstillno
sign of any QL shipments, although
Sinclair was saying — with a degree of
conviction — that the machines would
start trickling out at the end of April
(which indeed occurred. Ed). If this is
the case, then | think they’ll be going
out with a few known holes in the firm-
ware and with some sort of voucher
scheme which will entitle buyersto an
upgrade when Sinclair Research fin-
alises the system.

Atthe momentthefirmwareisheldin
three 16K EPROMS, which has meant
one ofthem occupyingthe ROMslot at
the back of the machine. Early QLs will
not run without this expansion ROM
pack. Once the operating system is
tucked away onreal ROMs, the wordis
it'll fit inside the QL (on one 32K and
one 16K ROM)and the ROM pack slot
will be freed. Quite how the upgrade
will take place, | have no idea. Pre-
sumablysomesortofcall-insystemwill
be necessary because it’'s hard to see
the average QL usertaking the machine
to bits to replace ROMs. It’s also dif-
ficult to visualise people who have be-
comedependentonthe QL givingitup
while the problem is sorted out. | sup-
pose this latter group will stick with the
expansion ROM until they find they
need the slot for something else.

While the QL’s availability is restric-
ted to mail order alone, | would expect
only those already familiar with com-
puters to buy one. Of course this is a
pretty hefty market these days so it's
unlikely Sinclair will find itself short of



customers.Once QLsgetintothe shops
and stores, then no doubt the computer
naive people will be taking a serious
look too.

Hardware Aspects

A working QL comprises a keyboard
with two integral Microdrives, a power
supply, a television or monitor and its
associated lead. Early versions will also
need a ROM pack plugged in at the
back (see earlier). An RS232C cable
and a network cable are also supplied
with the machine. If you do a lot of typ-
ing, you might find the keyboard lies a
bit flat. To overcome this, Sinclair has
supplied three funny little plastic feet
which are supposed to fit into rubber
pads under the keyboard. | found that
these fell out regularly and in the end |
dispensed withthemandgotusedtoa
new typing position. On the plus side |
found that the printer cable worked
first time with my Epson MX 80F/T.
Howeverthe network driver still hadn’t
beenimplementedin myversion ofthe
operatingsystem,soattemptstotalkto

my son’s Spectrum were doomed to
failure.

Just in case you were wondering
about the QL'’s portability, Sinclair
boasts that it weighs around three
pounds. What it doesn’t boast about is
thatthe separate powersupplyweighs
over two pounds! Also, you still need
the television and, at eighteen or so
inches wide, the QL cannot be slipped
into a briefcase like its ZX predecessor.

But the QL has the sort of style the
public has come to expect from Sin-
clair. The potential monotony of an all
black rectangular casing is relieved by
atexturedsurfaceandsomeribbingon
the right-hand side. The 65-key con-
ventional QWERTY keyboard looks very
neat, not at all unlike the NCR DMV.
Despite the inevitable membrane mec-
hanism underneath, the keyboardfeels
good and positive in operation. The
Microdrives are hidden under the flat
areaover to the right.

The keyboard highlightsthe factthat
we are not really looking at a tra-
ditional Sinclair machine. With its ESC

key,fivefunctionkeys,CTRLandALT,it
would seem to represent a veritable
quantum leap by thiscompanyintothe
arms of convention. | must say I'm re-
lieved. | felt immediately at home with
theQL andfoundlcouldgetonwiththe
important business of using it for pro-
ductive work. The ‘3’ key has the hash
signaboveit,butdon’tdespair;apound
sign is provided in the top right-hand
corner next to a backslash key —
apparentlyit'svitalwhen programming
inC.

Avyellow light at the front of the key-
boardtellsyouwhenthe machineison
and a red light in front of each Micro-
drive shows when it’s in use. A row of
slots under the Microdrives provides a
degree of ventilation and also conceals
a piezo-electric speaker. A covered
expansionportontherightallowsupto
six Microdrives to be added. Incidentl-
ly, these are not the same as the zZX
Microdrives, although the blank tapes
are identical.

The Spectrum and the QL actually
format their tapes differently so, if you
want to exchange information, you’ll
need to use the network. The Micro-
drive cartridges have an advertised
minimum capacity of 85Kandintheory
theycantake upto255sectors,each of
512 bytes on'a 200 feet tape loop. A
reset key nexttothe Microdrive expan-
sion port is an improvement on the ZX
rangewhichrequiresyoutopulloutthe
power supply lead to obtain the same
effect.LiketheZXrange,thereisnoon/
off switchonthe QL. The left-hand side
of the keyboard has an enormous ex-
pansion port covered by a removable
plate. Thiswillbe usedforthe promised
512K of add-on RAM. No doubt enter-
prising companies will invent all sorts
of devices to plug in here.

Turning to the back of the keyboard,
reading from left to right there are two
network sockets, a miniature power
socket, an 8-pin DIN socket for the
monitor (monochrome or colour), UHF
socket, two RS232C sockets, two joy-
stick sockets and a slot with a remov-
able coverforthe ROM pack. This pack
can hold up to 32K. The RS232C and
the joysticksocketsare likethose new-
fangled telephone jack sockets. If one
RS232C socket doesn’t do what you
want, you can try the other (which has
its signalling pins reversed).

Removalofthe 10screwswhichhold
the QL together reveals a very tidy in-
terior. The main PCB is crowded, albeit
neatly laid out. The large Motorola
68008 canbeseenontheleft, 16 chips
make up the 128K RAM, two EPROMSs
contain the operating system and
SuperBasic, and an extra 8049 pro-
cessor controls the keyboard —among
other things. Four Sinclair-designed
ICs control the display, memory, RS-
232C, networkand Microdrives. Behind
them is an enormous heat sink which’
nicely warms the flat panel to the right.

The keyboard is covered by an alu-
minium plate which, when removed,
reveals the mechanism. The key
pressesdown onasort of moulded soft
plastic dome that has a spike on its



QL ABACUS

Cell references
can be made via
the traditional
A1,B1,etc, or
by automatic
text labels.

Each cell can be
accessed
individually; for
instance, this cell
can be located
simply by typing
‘Tax.January'.

As you work
through each cell
as an individual
item, the
contents are
displayed
separately.

Each column can
be referenced by
a single label; for
example, using
the label ‘April’,
you can
manipulate the
whole column.

This row is
always labelled
‘stock’, unless
otherwise
defined.

‘ THE COMPLEAT BENGHTEST
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inside — and that in turn presses on a
sheet of plastic printed with metallised
tracks. This then presses on another
(similar) sheet, thus completing an
electrical connection between two
tracks — one on each sheet. It sounds
nasty but actually the system works
verywell.Onceyouappreciate howthe
keyboard functions, you can feel it in
use — otherwise, | doubt most people
would notice.

| used the QL with a domestic tele-
vision and | must admit that it got a bit
tiring after a while. Operating the
machine with a monitor, the picture
was a lot better with none of the irritat-
ing flicker inevitable with UHF. The
computerdisplaywrapsoffthecorners
of the television screen,anotherreason
why a monitor may be preferable.

On the other hand, it is possible to
select from a variety of character sizes
and display resolutions — which can
reduce the problems somewhat. Psion
gives usersachoice of 80-,64-and 40-
column displays for its programs. For
me,the 64-columndisplayworkedvery
welland | soon found myself usingitall
the time.

Overall, | was very pleased with the
quality of the QL hardware; it behaved
faultlessly the whole time | had it.

Software Analysis

To repeat, the operating system and
the Basic were not finished on the
machine | tested. They were, however,
complete in most of the important res-
pects.

The Basic is a very powerful lang-
uage that offers some additional struc-
tures over and above the earlier ZX
Basics. Particularly impressive is the
ability to define extensionsto the lang-
uage using the procedure definition

QL ARCHIVE

Archive is the
only one of
Psion’s ‘fab four’
to be command-
line driven —you
can either use
the commands
already built into
Archive or there’s
the facility for
allowing user-
defined
commands.

The Archive
package includes
a sample file
called Gazetteer
— the program
that was part of
Psion’s
successful Vu-
File for the ZX
Spectrum.

Pressing F3 will
give you a
complete list of
the commands
available on
Archive; these
allow you to
transform the QL
Into a simple
card index.

This is the
default screen for
Archive — but
you can create
your own screen
to display the
data in any way
you wish.

facilities. One current limitation in
SuperBasic restricts overall program
size to 32K. This is to do with the inter-
nalerrorchecking.Sinclairtellsmethat
this restriction will be lifted in due
course.

Theothermajoromissioninthereview
machine’s Basic was the full screen
editor promised at launch. At the time
of writing, the only way to edit a line of
Basic istore-enter it.

That’sallthebad news; nowlet’'siook
at what’s actually in the Basic and see
perhaps why it has been christened
SuperBasic.

The language follows a similar pat-
terntoall Basic versions. | had few prob-
lems writing little routines and | know |
shouldn’t admit this but | must confess
to having introduced a couple of GO
TOs in my programs. SuperBasic
doesn’t mind: it just makes them a bit
unnecessary. Anyway the point of this
confession is that if you cannot say
IF ... THENandaline number,youmust
say IF...THEN GO TO. Basic com-
mands must be typed in full — there is
no keyword entry system, although |
suppose you could create your own
using the procedure definition facilities.

AnAUTOlinenumberingsystemwas
missing on my copy but | have been
assured that it will be included in the
released version. This, coupled with a
RENUMBER command, will lead to
tidier programs. BAUD sets the baud
rate of the two RS232C ports — yes,
both of them must be set to the same
speed (which can be one of eight be-
tween 75 and 19200 baud). 19200 is
reserved for transmission only.

BEEP makes sounds through the
grotty speaker and pitch and duration
can be varied, as well as things like
secondpitchandbounce,which ‘boun-
ces'thesoundbetweenthetwopitches.
A fuzzy option adds a random number
to the pitch on each cycle causing an
appropriate distortion; that’s fine for
fun, butis not exactly of massive practi-
cal benefit. | hear that an external sound
generator is underdevelopment, which
should help.

The Basic contains an impressive
range of graphics facilities, rather as
you might expect, and windows, bor-
ders and blocks of colour can all be
created on the 512 x 256 resolution
screen.Uptofourcoloursare available
in this high resolution mode and the
lowerresolution mode (256 x256)gives
eight colours plus flashing.

The MODEcommandletsyouswitch
between 256 and 512 screen widths.
When you define the ink and paper
colours, you can also define a stipple
pattern but, unless you like shimmer-
ing,don’'tuseitonadomesticTV.Char-
acter sizes can vary in width in four
stages,from 6to 16 bitswideandeither
10 or 20 bits high. This would be useful
inheadingsorinapplicationsforyoung
children or partially sighted people, for
example. A PAN command allows you
to slide the contents of a window side-
waysbutonceyou’ve loststufffromthe
window, you can’t get it back without
regeneratingit.



Windows are handled by allocating
each one a spare channel...thenyou
simply address your Basic commands
tothe one chosen. It really is a doddle.

Now for the various control struc-
tures available in SuperBasic. Firstly
there’s DEF FN which is probably al-
ready familiar to you; it allows you to
define a function which returns some
sort of value to the line using it. It also
allowsyoutouse localvariables through
the LOCAL statement. These may have
the same name as variables outside
the function definition, but they will not
become confused during execution of
the program. DEF FN is terminated with
END DEF. Similarly DEFine PROC-
edure is terminated with END def and
it, too, allows local variables. Any para-
meters needed when defining the pro-
cedure are placed in brackets; for
example, F 23.¥ou can do somesuper
things with thisfacilityand, of course, it
does awaywith GO SUBsandthe com-
plications of parameter passing.

And that’s not all. The old familiar
FOR...NEXT has a new twist. It allows
you to slip some commands after the
NEXT but before the END.REPeat gives
you a repeating loop, from which you
escape via an EXIT command embed-
ded somewhere in the structure. Per-
haps you need to wait until an input
satisfies atestbefore moving on.Once
again this is an attempt by Sinclair to
encourage GO TO-less programming.

Thefinal structure I'd like to mention
is SELect. Used with ON this gives a
similareffecttoON ...GO TO but here
you can embed all the actions inside
the procedure itself. For example,
SELect ON A can be followed by ON
A=1andthenallthe things youwantto

" happen if A=1. The next ON will simu-
late a new set of actions for a second
value of A. This command ends with
END SELect. Very neat.

SuperBasic has an interesting fea-
turewhich Sinclaircalls‘coercion’. This
allows you to mix your variables when
performing calculations. For example,
it will let you add ‘2’ to ‘2’ and still get
‘4,

Finally,the Benchmarktimings. These
put the QL in the top third or so of all
machines tested by PCW. Frankly,
though, the comparative speed of the
machines is rather incidental; it’s far
more important to take the broader view
and decided how the facilities offered
compare.

Qualities of QDOS
The QL Operating system, QDOS, is
busy working away in the background
wheneverthedeviceisin use.ltmakes
its presence known,forexample,when
you need to perform tasks in different
windows and when you are transfer-
ring data to and from the Microdrives.
When the QL is first switched on, the
screen is divided into three separate
windows. The bottom few lines of the
screen is a command entry and mes-
sage display area where all the direct
interactions with QDOS and Super-
Basic take place. The top of the screen
isthendividedvertically,upperleftbeing

THE KLUDGE AND ITS CONNOTATIONS

One of the more
unexpected surprises on
earlier QLsis an ugly
black plastic box

that plugs into the ROM
port. Affectionately
known as the ‘Kludge’, it
provides an extra 16K of
EPROM for SuperBasic
and QDOS. Sinclair
discovered that it
couldn’tfit all the code
into the 32K ROM space

left on the board and had §

to make this rather
crude extension.

The Kludge may have
major implications for
the QL. All early
machines will have it and
indeed many of those
shipped to customers
have had it packaged in
this crude plastic case,
despite Sinclair's
insistance that it would
be better presented. It s,
in effect, an
indispensible ROM
cartridge. Since that
rather monopolises the
cartridge port, it's
unlikely that QL
cartridge software will
appearfor some little
time.

This makes a major
difference to the QL.
Selling software on
Microdrive is currently
an expensive and risky
business and will
continue to be until such
time as Sinclair can sell
vastly more Microdrives
than it's doing at
present. ROM cartridges
would have been very
popular, not only
because they canbe
done cheaper but
because they provide an
‘instant’ load feature.
Having your application
ready when you switch-
onis awhole world
different from the
agonising one to two
minutes you have to wait
to load it off a Microdrive.

The second point is
that, of the 64K of ROM
space allocated in the
system, 48K ratherthan
32K is now reserved for
system use. Although
Sinclair's now turned
the Kiudge into a set of
ROMs inside the
machine, there’s only
16K of space for
cartridges. 68008 code
is very bulky (as Sinclair
itself has just learnt the
hard way). So even
without the Kludge, the

Max Phillips - momentarily startled by the
appearence of a weird little beastie known as the

Kludge.

cartridge port may prove
too limited for serious
applications cartridges.
It's interesting, on a
machine which can
theoretically address
over 1Mb of memory, to
meet such limits on the
cartridge port.

Finally, the company
has hit a sinister snag
that should have been
avoided. It would have
been sensible to
rememberthe old
praverb: Give a
programmer more time
and space tofinish
things off and he’ll start
adding something new.
In this case, the extra
16K tofinish Basic and
QDOS has tempted the
QL team to add turtle
graphics commands to
the Basic. Question: why
isthe spec of the
machine being altered
‘forfun’so late when
customer’s orders (and
money) are just piling
up? Better question: why
weren't such obvious
things as turtle graphics
commandsincludedin
the original spec?

Perhaps the only
redeeming feature of the
Kludge is that it is
interchangeable. The QL
is probably the only
micro where the system
firmware unplugs
without opening the .

Focus on the Kludge.

case and ruining your
guarantee! Early QLs
have shown vast
numbers of dangerous
bugs that make even the
first BBC Micros and
Orics (and they were
pretty awful) seem
usable. As these
emerged (Yellow Pages
slogan: let your users do
the testing!), it first
seemed they would
provide a second version
of the Kludge — to trap
and patch as many of the
problems as possible.
There was even a spare
16K of space on the
cartridge board if
needed. However,
Sinclair decided to take
advantage of a supply of
32K EPROMSs and bring
it all back inside.

Quicker than expected,
the Kludge was gone.




Five function keys are
incorporated on the left-
hand side of the keyboard
—a move away from the
less conventional keyboard
of the Spectrum to
something of a more
professional ‘standard’.

The Kludge —a 32K
EPROM circuit board
containing the missing 16K
of the operating system
and SuperBasic. It has to
be located in the ROM
cartridge slot in order for
the QL (in its present
condition) to be
operational. Sinclair
spotters might be
interested to know that the
Kludge supplied with the
office machine was by no
means the first version —
which leads one to
speculate that the problem
has been known about for
some considerable time.

These two 16K EPROMs,
along with the Kludge, hold
the QL firmware — for
instance the operating,
system (QDOS) and Super-
Basic. What has
happened is that one of
these 16K devices will be
replaced with a 32K
EPROM and the Kludge
will be no more.

Plastic feet help prop the The expansion port for the The custom gate array
QL up to something like a half Megabyte extension chip.
comfortable typing angle; RAM board, which will
they fit into recesses in the expand the internal
base. Unfortunately, they memory to 640K. Reliable
also seem to fall out again sources claim that this is
and you may be better off unlikely to happen for a
using an old book or very long time indeed.
manual.
This is a removable plastic The QL’s main processor —
plate which can he the 7.5MHz Motorola 16 RAM chips comprise
relegated to the bin once 68008. It was the butt of the QL’s 128K of internal
the half Megabyte much ‘is it or isn’t it 32-bit’ RAM, 32K of which is used
extension RAM board controversy in the early to create the display.
becomes more than a days of the machine.
twinkle in Sir Clive’s eye.
The connectors that attach
the keyboard to the main
circuit board.
Underneath the Microdrive
area, there’s a row of slots
which provide ventilation
for a hidden piezo-electric
speaker. In actual use, the
noise produced is little
better than the Spectrum’s
INS AND OUTS OF THE QL B esearh s worin 1
The innards of the QL may look a lot neater than past computers from the develop a better sound
Sinclair Research stable — but all they’'ve done is make their mistakes look generator; 50, no doubt, will
more professional; instead o?atch—ups and cut lines on a PCB board, on the be the ever-attentive
model shown (FB) there’s 16K hanging out the back! support industry




The QL’s full-size QWERTY
keyboard layout includes a
Space Bar, left- and right-
hand Shift keys and four
separate cursor control
keys. An audible click
accompanies a key making
contact, and a membrane
beneath the keyboard

rotects the circuit b
?rom dusst, gtﬁ_’ L With only the ZX80 stray-

ing from the usual sombre
Sinclair Research colour
code (remember the black
watches?), the QL remains
respendently black. There
is some ribbing on the
right-hand side — perhaps
it’s time to design the ‘QL
coffee cup’ with a bottom
that slots into the grooves.

These are the slots through
which you insert car-
tridges into the built-in
twin Microdrives.

The UHF modulator unit
which outputs to the
TV port.

A reset button, which
enables the computer to
be cleared without any
need to ‘pull the plug’ -
as was necessary on the
Spectrum. On reset,

the screen performs a
psychedelic scroll and
flicks back into action,
offering you the choice of
using a TV or monitor.

This is a heat sink; left off
the previous pre-production
versions of the QL, perhaps
it's an indication that
things have hotted up
since it was announced!

The quartz crystal device
which generates the clock.

An extension slot allowing
up to six further QL
Microdrives to be attached
to the system. However,
like the ZX Microdrives,
only one device can be
used at a time; they won't
provide the storage
advantage afforded by a
floppy disk drive or the like.

The ribbon connectors that
attach the Microdrive units
to the circuit board.

The Intel 8049 chip, which
controls the keyboard,
generates the sound and
acts as an R$232C
receiver.

Two built-in QL Micro-
drives, each able to contain
a cartridge which can store
up to 100K of data with an
average access time of 3.5
+seconds. Two slots are

A QL Microdrive cartridge,
in appearance very much
like its ZX predecessors

except that these run provided on the front of
faster and hold more data the QL which allow the
—up to 100K. cartridges to be inserted.
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i gmrsc?‘a?ti?‘l::’ usedtoshowthe developing Basic pro-

quantities of data bgen c?eated as gram and upper right displaying the

gpu ‘|~an}1 an overlapped user view of the program whenyou run
isplayed. display (format it. The bottom of the screenis attached

Once the data is

1) illustrating
profits, costs and
turnover. The

tochannelQ,thelistingareatochannel
2 and the program execution area to

displayed on- bars shown here channel 1.I1t’'sa simple mqtterto direct
screen, the have been commands to the appropriate channel.
package will- formed by the QDOS handles multi-tasking by
automatically: user-defining dividing processing time between the

give you a key to facilities of ! | S
the colaiirs tsad Easel. various jobs being executed, and ac-
to represent the cording to their built-in priorities. To
{arious dbqeta The’ repeat, | wasn't able to set up an ade-
ey can ] : quate test system to see how this per-
g‘&%dr:g"\j‘i't‘;"‘ oAfrtlf]r;nmoﬁ%l{rgf formed. What | do know is that at the
part of the graph. memory used is launch itwaslessthanimpressive.The
i ‘s‘gﬁ‘gg‘;g’)‘,‘w factisthatthe QL candoseveralthings
i ésc'l;‘"gcn%‘ggt display your atonce, but the performance depends
being worked on data. more on the quaht_y of the programs
runningthanontheinherentcapability

of the operating system.

- As you may have guessed from the
QL QUILL Summoning the channel numbers, all 1/0 is device-
Typeface option independent. You simply choose your
ﬁ!g’r‘]’;’@m‘eg in channel,attach yourdevice toitbysay-
either bold or ing something arcane like OPEN £5;
high script; you CON__200x200a50x50_ and vyou
The F2 key can also have created a 200 x 200 bit window

provides you with
a list of prompts

underline or
‘paint’ existing

starting at location 50 x 50 and with a

) i ina thi keyboard bufferof 32 characters.Eas
fFOZr Qun_lr;1 pressing }g)éltl iltJ)S’mg this isnYt s Y
al ° . .
rem%%esit‘ The really annoying thing about

The default mode
is used to insert —
text at the cursor

An on-screen
word count is

QDOS for me was that | had to put an
underline at the end of my Microdrive
commands. For example ‘DIV MDVI'
does not give a directory of Microdrive
1,whereas ‘DIR MDVI__'does.

Applications Software
Without doubt, the Psion programs tip
the scales heavily in favour of the QL

. d incl — e
position. st thats | when you compare it with other sys-
especially useful tems. Four packages are provided —
for professional wordprocessor, database system,
writers. spreadsheet program and business
graphics —and | used all of them to a
OUTTHE BACK
A monitor port, which
provides two modes of The ROM cartridge slot,
The slot that accepts the [es?lutflon: 51|2 by 256d Two RS232C whicls will accept one
power cable. EISXS gy( ggg c;%&l;;s()e?gm communications interfaces 32K ROM cartridge

for peripherals such as or a Kludge.

colours). Both colour and printers and modems.

monochrome monitors
may be attached.

Two peripheral slots are
allocated for D-type
joysticks, to be used for

ATV port for both
monochrome and colour

Two slots available televisions, and as yet the

for QLAN, providing only successful output games or cursor control.
the potential for a possible to a screen. A strange choice this,
communications link Attempts at getting any seeing as how the machine
of up to 64 QLs and monitor response have is billed as a ‘business’
ZX Spectrum computers. resulted in a room full of machine; so far the
Data is passed over the splayed wires, and wrong response from the games
network at 100K baud. colours coming up on software people has
the screen. been minimal.




limited extent.

Easelwas the largest and most com-
plicated to program, yet it appears to
the useras the most trivial and easiest
touse.lt’'sgreatforbringingnumbersto
life.Atthe simplest level you can literally
load the program and start keying in
numbersandimmediately a histogram
appears onthe screen.If youge off the
scale it automatically rescales itself
and lets you carry on. If you want to
enter another set of figures, simply
choose a new name and start keying.

Let's say the first lot were called
‘TURNOVER'’ and the second, ‘COSTS.
Youcan easily create athird setby say-
ing‘'MARGIN=TURNOVER—COSTS..
Thesecanthenbedisplayedindividually
as histograms, line graphs or pie charts,
or they can be superimposed on each
other to show the relationships be-
tween differing sets offigures.Textcan
be added to the charts, and moved
around, and everything can be printed
— provided, of course, your printer is
capable of graphics.

You can read in files which have been
preparedeitherbyAbacus(the spread-
sheet) or by Archive (the database).
Such data will be displayed according
to the currently selected format and it
can be transmitted from this program
to others in the form of tables of
numbers.

Deeperinsidethe packagethereare
facilities to manipulate text, open win-
dows, vary column widths and transfer
data to other Psion programs.

Quill (the wordprocessor) seems to
have very grown-up facilities. | par-
ticularly like the fact that what you see
on the screen is what gets printed out.
Supercripts and subscripts are han-
dledbyQuill'sbuilt-inspecialcharacter
set. Underline, an inherent feature of
the QL, is also used to good effect.

Anotherthing thatimpressed me was
thefactthatthecurrentcharacterposi-
tionisshownbyahighlightonthe margin
ruleratthetop ofthe screen. Quillkeeps
a word count as you go along, some-
thing many professional writers will find
invaluable.

| spent considerably more time on
Archivethanontheotherthree—partly
because it seemed such.a very ‘deep’
product.Anovicecan useitliterally like
acard file and be none the wiser after
months; otherswillfindthattheyprefer
to use a special screen layout rather
than the default. And then again, some
people will want to build some sort of
systemaround Archive. All these things
are possible within the one product.

| started by simply listing the fields
into which | wanted to enter data and
then creating a simple file of names
andaddresses.Thatwas easy —ittook
about 10 minutes. Then Igotambitious
andstartedentering datawhich exceed-
edtheavailable spaceforitsentry. The
datawasaccepted,althoughitactually
ruined the display. Archive will accept
variable length data up to 255 charac-
ters per field. In this respect it shows
similar limitations to other popular
databases.

Since the QL has no charactergrap-

QLONSPEC

Specifications provided

by a computer’s
manufacturer have a
nasty habit of sounding
like a foreign language.
So here they are for the
QL...in English!

ROM — Read Only Memory
Details of the area of the
QL’s permanent memory,
whose contents are
retained even when the
machine is switched off. At
first, QDOS and
SuperBasic — both
essential ROM items —
were held in three 16K
EPROMSs, two internally
and one externally (on the
Kludge). Sinclair then
replaced one of the 16K
EPROMSs with a 32K
device, brought it all inside,
and left users with a free
ROM cartridge port.

Keyhoard
This gives an indication of
the qualities you can
expect from the keyboard.
The QL works on a
membrane system where
the plastic keys press
down to make the vital
connections — useful if
you're especially clumsy
with the coffee. The
traditional Sinclair
Research ‘keyword’
system has, thankfully,
been dropped from the QL.

Languages

This is the on-board
language supplied with the
QL, modestly entitled
SuperBasic. Completely
different from ZX Basic, the
new language allows
strings of up to 32K,
facilities for multi-tasking
(which means you can run
several processes at the
same time) and the ability
to handle a unique range of
numbers from — 10-'6%to
108'5, Future
developments from Sinclair
Research are said to
include a version of Prolog
and a C compiler.

7.5MHz Motorola 68008 plus Intel

GPU — Central Processing
Unit

Here we have the heart of
the machine, the chip
(68008) which allows
QDOS and SuperBasic to
operate. It was also the
butt of many a ‘call this a
32-hit chip’ joke back in
January. At the launch, Sir
Clive was heard to remark
that “we waited for the 32-
bit chip to get the extra
memory” — needless to
say, the 68008 only -
addresses one Megabyte
of memory (unlike its kith
and kin in the 68000
series which address 16
Megabytes) which is
exactly the same as any
good 16-bitter. The Intel
8049 controls the
keyboard, generates the
sound and acts as an
RS232C receiver.

8049

e e

128K (32K used by display).
Expansion to 640K coming

48K QDOS and SuperBasic.
32K ROM pack (see review)

512 x 256 four colour.

256 x 256 eight colour. UHF or RGB

KEYBOARD
65-key, normal qwerty plus five
function and cursor

Two RS232. Two joystick. Two
network

LANGUAGES

SuperBasic

Quill — Wordprocessor
Abacus — Spreadsheet
Easel — Business graphics
Archive —: Database

Applications

The list of packages that
come supplied with the
machine. All are presented
on Microdrive, although
plans may be afoot to
convert them to ROM
cartridge — which would
free more of the available
memory for the user. All
are detailed
comprehensively in the
manual that comes with
the QL, although the
programs are written in
such a way as to allow the
first-time user to quickly
find his or her way around.

RAM — Random Access
Memory

This is the short-term
memory of the QL which
holds things like the screen
display and your programs.
The entire contents of RAM
are lost when you press
the Reset button. An
expansion of the 128K of
RAM is planned, via an
extension board which is
designed to hang out of the
left-hand side of the
machine; this will add a
further 0.5 Megabyte of
RAM. However, since the
January launch, little has
been heard on this
addition; watch this space
when the rest of the
machine has been finished
and people suddenly wake
up to the fact that the area

— of RAM expansion is still

clouded by silence.

Display

An indication of the height
of resolution available on
the QL, in four-colour and
eight-colour mode. Display
is available via
professional monitors and
home TVs, a port being
provided for each at the
back of the machine.

ol

Microdrives
The QL’s answer to disk

drives — two built-in units

MICRODRIVES are included with an option

Two drives, min. 100K each. Can
expand with further six

of attaching a further six.
With an average access
time of 3.5 seconds, each
Microdrive cartridge is
capable of storing up to
100K of data. As the QL
has no immediate output to
allow for floppy disk drive,
this is all you've got unless
you want to upgrade the
device with a hard disk.
With Microdrives this may
present problems ot
storage — that is, up to 50
cartridges to cope with a
single disk!

—1/0 — Input/Output

A measure of the QL’s
capabilities for linking to
other computers and
peripherals. Of the options
provided, the joystick ports
seem the most useless,
especially for a machine
that’s being promoted as
purely for ‘business’ —
perhaps something more
useful (like a mouse) may
be developed in the future.
The omission of floppy disk
and cassette ports will be
badly felt until the support
industry gets itself in gear.




THE COMPLEAT BENCHTEST

THE SINCLAIR
QUANTUMLEAP

hics, the design of records is achieved
with judicious use of the exclamation
mark and the hyphen.The endresultis
usable, but looks a little tacky. Bearing
in mind the sort of program size and
timescale limitations Psion was work-
ing to, I think this is a small price to pay
for the power and usefulness of the
product.

It'spossible toquicklylocaterecords.

in a file by using the search or locate
commands. The first ignores case and
the second matches exactly. A sort is
built into Archive and it works on the
straight ASCII sequence. This means
that‘Computer' would come before‘all’
forexample.

As with SuperBasic you can define
procedures within Archive, and the

potential for developing applications
and new commands is mind-blowing.
Suddenly the entire product becomes
soft and you canredefine it to suit your
needs exactly. For example, do you
always openthe samefiles,displaythem
inthesameformandthenaccessapar-
ticular record? Fine. there’s no reason
why that shouldn’t all be done with two
keystrokes —Gand ENTER, perhaps.|
chose‘G’for‘Go’. There’s a lot of power
in this package and it really will repay
those prepared to give it some diligent
study.

All the Psion packages have plain
Englishcommands,althoughthisdoes
make them alittle long-winded attimes,
andtheyallhave extensive helpfacilities
which can be called up at any stage.
Psionisabouttolaunchits productson
to other machines and | reckon this is
an excellent marketing ploy.

People who become used to using
Psion programsonthe QL willfeelmuch

BENCHMARKTIMINGS

One of the prime
requirements of any
computer system is
speed. Computers, after
all, don’t do anything
which can’t be done
manually — they just do
it faster. Benchmark
programs are one way of
assessing the speedofa
computer.

A Benchmark program
is simply a routine which
the computer executes
aset number of times;
the time taken to
complete the program is
recorded and compared
with other machines.
Thesetimings are
referred to as
Benchmarks.

Although Benchmarks

can give some indication
of the speed of a
computer, they should
always be taken with a
large pinch of salt. The
Benchmark programs
give afairly accurate
idea of the speed of a
computer at executing a
typical Basic program. In
general usage, however,
all sorts of otherfactors
must also be considered
—disk access, screen
handling and so on. And
speedis by nomeans
the only factorto be
considered when
choosing a computer.
But if speed is important
toyou, the Benchmark
timings will give you
some idea of how the QL

performs. By way of
comparison,the
December 1983 edition
of Personal Computer
World offers a complete
listing of Benchmark
timings derived from all
the machines the
magazine has tested so
far.

Benchmark timings for
the QL are compared
here against those .
measured for a range of
(generally more
expensive) machines
that are pitched within
the personal/business
environment. All timings
appearedfirstin
Personal Comnuter
World magazine.

" ACTSirius
ez
Apple3
BBC Micro
“ipMee.
NCR Decisior
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Osbomne 01
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A COMPARISO‘NOF,BENCHMARKS

BM1: This is a simple FOR-NEXT loop. BM2: A counter-controlled loop. This is inherently slower
than a FOR-NEXT loop, involving a conditional branch in line 140. BM3: A test of the speed at
arithmetic using variables. BM4: A test of the speed at arithmetic using constants. BMS: As
Benchmark 4, but with the addition of a jump to a subroutine. BM6: As Benchmark 5, but
dimensions a five-element array in line 130, and with the addition of an empty FOR-NEXT loop.
BM7: As Benchmark 6, but fills the five-element array. BM8: A test of the speed at calculating
complex mathematical functions.

happier if they also use them on their
‘real’ machines at work. Conversely,
people who use Psion on their ‘real’
machines may want to buy a QL be-
cause they've already learned what
Psion’s products can do.

Standard Of _
Documentation

| was provided with preliminary docu-
mentation which looked adequate
enough. And although there was no
beginnersguide,lunderstandthatthis
will be available in the final version.

A Basic keyboard summary is pro-
vided which explains every Basic in-
structionindetail;anothersectionruns
through all QL concepts which fall out-
side the scope of the Basic keywords
section. And each of the application
packages has its own guide — provid-
ing both tutorial and reference material.
Inevitably with such a preliminary
document, there were many dis-
crepancies between the manual and
the products | was using. Structurally,
the documentation is fine and | trust
the errors will be put right before the
final version is issued.

WhatltCosts

The price of the QL is £399 including
VAT. To this you will need to add the
cost of a three-pin plug and a monitor
plug (for those wanting to improve on
TV output).

At press time Sinclair claimed that
deliveries of the machinewouldstartat
the end of April. The fact is that in mid-
April | had an almost-working machine
andsetof software. Ifthe QLsdogoout
soon, then | think it is certain that they
will have an extension ROM sticking
out the back with software upgrades
promised under some sort of voucher
scheme. Not the happiest state of
affairs.

The Verdict

There’s no doubt that the QL is a well-
made piece of hardware. The operat-
ing system, the applications and the
Basic look very good on paper. The
review machine was still short of a few
facilitiesand this either meansthatde-
liveries will start soon and earlybuyers
will need some sort of upgrade, or that
the projectisgoing tobe delayed further
while the software is completed.

If everything were in place, then |
would consider this machine very ser-
iouslyasatruly personalcomputer,but
not as something to run abusiness on.
The Psion spreadsheet,database, busi-
ness graphics and wordprocessing
packages, coupled with the limited
Microdrive capacity, define the market
very clearly. The Psion programs look
very good in terms of the ranges and
quality of facilities offered.

The bottom line is that the QL gives
you the potential to own a complete
and serious computing facility, includ-
ing printer and essential software, for
under £1000. The figure drops to well
under that if you're prepared to use a
domestic TV rather than a monitor for
the display.



SPEAKING FOR

MYSELF

Halfway between the strict confines of the ‘official’ Benchtest
andthe cheap commentary of the popular press lies the fertile
plain of the considered personal view. (Max Phillips) and
others opinionises on the pitfalls and pleasures of owning a
QL.

It's only recently that the full extent of
the QL debacle has really emerged
and, predictably, the cynics are telling
usit'sfullof mistakesandbugs,thatthis
or that doesn’t work, and that it won’t
sell without such and such. But where
these paper pundits fail somiserably is
to see beyond the disastrous launch,
forward into the machine’s promising
future. So let's put everything into bet-
ter _context. The QL will be a great
machine andit’s just that a ridiculously
early launch has putan unfinished pro-
ductintothe hands of some customers
andpilesoforders(andmoney)intothe
hands of the manufacturer. In many
ways, if you haven’t got your machine
yet, you're lucky. Users of early QLs
have alot of heartache to go through.

Using a real QL has so far been
something of disappointment; it still
brings back strong memories of the
occasional times | was allowed to use
early pre-production models. Many of
the things that | thought were wrong,
but was prepared to forgive because it
was an early machine, are still wrong.
What'sworse,onceyougettoworkona
QL foralonger period of time, you keep
finding more things wrong. At the
moment the machine really is a hac-
kersdream.It’s like arather expensive
game — a vast adventure where you
andyourrival owners spend hourupon
hour trying to find ever more disas-
trous bugs.

Allinall,theQL haslostagreatdeal of
its credibility long before it's been
allowedasensible chance;it'sgoingto
take a lot of work to restore that. For-
tunately,theQLisoneofthefewmicros
around good enough to meet that
challenge. e

Fewwoulddenythatthemachineisa
delighttolookatanduse.lts smallsize
and convenient shape make it a com-
fortable companion — ondesktoporin
carrier bag! The only major problem
with the casing seems to be that the
three plastic feet (which tip the
machine to a suitable typing angle)
have a habit of falling off.

The other odd feature of the case’is
the now infamous Kludge that plugs
intotheROM cartridge port(seetheQL
Benchtest).It'sa16KEPROMandcon-

tains the remaining bits of QDOS and
SuperBasicthat couldn’t be made tofit
into the 32K of ROM space in the
machine. Funnily enough, although it’s
the most obvious visible sign of the
mess that the QL has got into, it's also
the machine’s possible saviour.
Because the Kludge is interchange-
able, when Sinclair does produce a
fixed version of its code it has the
opportunity to upgrade users without
them having to return — or even open
— their machines.

Onthe minus side, the Kludge firmly

_ties up the cartridge port, preventing

developmentofall-importantcartridge

“The QL is a great
machine. It’s just that
aridiculously early

launch has put an
unfinished product

into the hands of
some customers and
those users will have
alot of heartache to

go through.”

software. Even when the Kludge has
vanishedandits code hasbeen placed
on ROMs inside the case, it'll continue
to have a bad effect. There’'s 64K ROM
spaceinaQLl,32Kof whichwasforthe
system ROM. Now there’s 48K of sys-
tem ROM and a rather restrictive 16K
of space for cartridge-based programs.

It's a corner that has been cut rather
tooclosely. The QL hasavast excess of
memory capacity (upto 1Mb)and,com-
pared to serious business micros, a
very slow mass storage system con-
sisting of just the two Microdrives. It
would have made more sense to pro
vide a machine where you could go on
pluggingin ROM cartridges almost acd-
infinitum, and where users could

switch to the one they wanted, when
they wanted.

Fingers To The Board

Thekeyboardisabitstrange atfirst—it
does havefullymoving keys butunder-
neathit'sthesame old‘rubbermat’ sys-
tem used on the Spectrum and ZX81.
Other manufacturers are also taking
this route — both Advance and Flan
Computers (the Enterprise) reckon to
have usable keyboards based on this
technique. On the QL it works ad-
mirably and with a bit of practice, you
can get up a fair old speed. Best of all,
the QL has a proper type-ahead sys-
tem, soit never drops a keypress. .

The layout ‘itself can only be des-
cribed as copious. Every key you could
reasonably want is there, with the im-
portantexception of aBackspace; Sin-
clairhas seenfittoleave outthis rather
essential key. Acomplete set of editing
keys have been built into the arrow,
ControlandAltkeys, and Backspaceis
infactControland LeftArrow.Youquic-
kly get used to this although, unfor-
tunately, it's not available throughout
allofthe Psion packagesandtherefore
continues to be a source of
frustration.

TheQL doesn’truntothe expense of
an on/off switch — so use the wall
switch to avoid the wear and tear of
yanking out plugs and sockets by the
lead. Thefirstthingitdoesonpower-up
is ask whether you're using a TV or
monitor. This is purely for aesthetics;
some TVs won't handle the QL’s 80-
column output and will have to use 64
or 40 instead. This isn’'t so bad as the
Psion packagesadaptremarkably well
to the different screen widths.

The quality of the display seems to
vary considerably from QL to QL. Most
of the time it's surprisingly good and
youcangetsomeQL/TVcombinations
to provide a really good 80 columns.
You also get systems which lose the
left and right-hand edge of the screen,
and even the colour signal.

Most people seem to have over-
looked the rather impressive display
specification of the QL. It's a pure bit-
mapped display operating at a resolu-
tion of 512x200 dots (80x24 text) in
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four colours or 256x200 dots (40x24
text) in eight colours. The QDOS soft-
ware uses the eight colours to provide
atotal of 256 different stipples.

Sinclairhasbuiltsomecleverscreen
handlingsoftwareintothe QL,the most
well known of which is the so-called
‘windowing’ system. This is little more
than a potentially useful screen han-
dling gimmick. Each window is a set of
four margins —atop left,a PAPER and
INK colour and so on. It's associated
with a particular 1/0O channel so that
screen handling commands can be
sent specifically to it.

The result can be made to look like
windows, although they have no con-
tents as such and you can’t close and
openthemwith stuffinside. If you over-
lap them, you simply destroy what's
underneath. PAN and SCROLL move
the area of the window in any of four
directions, but you lose information
which you PAN or SCROLL off the
edge. Used carefully, the windows can
produce some stunning effects. Don't,
however, associate themwiththeterm
windowing as used in context of
machines like the Apple Macintosh
and programs such as VisiOn.

Anyone technically minded enough
will quickly realise that the majority of
the QL’s screen handling, like the win-
dows, is done in software. The charac-
ter generator, for example, which
allowsthe same set of characterdefini-
tions to be displayed in eight different
sizes is again a rather.smart piece of
code. Thisapproach is very flexible but
rather slow.

Both games and serious programs
will be slowed down by the lack of
hardware facilities for writing to the
screen. For that matter, the screen
memory itself is part of the system’s
main memory and the processor and
display circuitry must share itbetween
them. As a result, the processor is pro-
bably slower than it should be —
because it has to wait for the display
circuitry.

It seems that the QL suffers either
from over ambition or chronic confu-
sion.Ifitstobeacheapbusinessmicro,
then anyone else would have
designed it with a fast monochrome
display system. Maybe Sinclairwentto
all the trouble of colour and very hi-res
bit-mapped graphics just to let the
machine play games.

Drive On, SirClive
The biggest area of controversy is, of
course, the Microdrive system of
storage. Everyone had expected the
QL tohaveasinglediskasmostpeople
still see the Microdrives as too slow
and unreliable for serious use. But the
fact is | actually see the drives as the
machine’s best feature.

Having any kind of fast mass storage
transforms a home computer. No-one

hacker’s dream.

will suggest that the Microdrives are
quick, but they aren’t as slow as some
people say either. Sometimes, if you
happen to be in the right place, the
driveswillhave loaded ashort program
almost before you’ve had time to look
up at the screen. Sometimes they get
fussy andyou seemtositfor hoursand
hours. The QL Microdrives are dis-
tinctly better than their Spectrum
counterparts — they operate faster
and QDOS has a proper RAM-based
directory, unlike the Spectrum. A slave
processorlooks after the drives soyou
do get some interesting time savers; it
verifies tape-writesin the background,
for example, while you get on with
something else.

The media itself is a delightful size
but its deiicacy is always in question.
The QL occasionally hangs while
repeatedly attemptingtoread atape; it

Max Phillips: The longer you look, the more you find that’s wrong; it’s like a

doesn'’t just try a set number of times
andthensurrender. Oftenthe only way
out of the impasse is to pull out a run-
ningcartridge—somethingwhichthey
seemtosurviveratherwell. QDOSalso
names cartridges so that it always
knows when a cartridge has been
swapped. This sensibly prevents the
RAM-based directory getting out of
sync with the tape actually in use.

The real problem with the Micro-
drives is the ridiculous cost of car-
tridges; at £4.95 each that's more than
a good quality floppy. But software
housesarenowfirmly stuckwith Micro-
drives as the distribution medium for
their products — because for some
bizarre reason, the QL has no cassette
interface and, of course, the cartridge
port is now firmly occupied.

So software houses will have to
charge a lot for their Microdrive pro-



ducts—whichdoesn’tencourage peo-
ple to buy programs and doesn’t en-
courage software houses to produce
them.lt'sacommonenoughviciouscir-
cle... Sinclair may not be able to drop
the price of cartridges untilit'ssellinga
lotmore,anditisn’'tgoingtodothatuntil
they are a lot cheaper. Houses would
alsoprefernottobe buying theirmedia
from a single supplier, even if it's from
the machine’s manufacturer.

The Microdrives are at once a curse
and a blessing. They are extremely
good value for money and a terrific im-
provement over cassette... but they
should not be there without a cassette
interface.

Problems In Every Port

The more disappointing aspects of the
QL are to be found lurking around the
back. There’s no Centronics port, a
dreadful but increasingly common
omission; instead, there are two poorly
implemented serial ports. These have
modern telephone jacks which,
although trendy, aesthetic and (let's
faceit) secure, are hardly easy tocome
by and nigh on impossible to wire up
yourself.

Sinclair's token free-gift for those
who've already ordered is, of course,
one of these rare RS232 leads, which
Sinclair has conveniently valued at
£14.95.If you're going to use such daft
connections,thelead oughttobethere
in the box, value £0!

More of a problem, the two serial
ports have to be set to the same baud
rate, and that rate applies to both
receivedandtransmitteddata.lt’snota
problem until you try to access Micro-
net, or drive both a modem and a prin-
ter. There is'a chance that software
could be written to squeeze other set-
tings out of the system, but it seems
rather foolish for it not to be there
already.

Then there is the network, which is
openly not much more sophisticated
than the ZX Interface 1 network avail-
able on the Spectrum. Sinclair admits
to problems with a mix of Spectrums
and QLs on the net, but the arrange-
ment does work for a set of QLs.
However,the networkisstill principally
justaserial link. Forthe most part, itsa
question of two people stopping what
theyaredoingandnegotiatingthedata
transfer every step of the way. For the
inexperienced, it's probably quicker to
pass the other guy a Microdrive car-
tridge. Of course, given the claimed
facilities of QDOS and the powerofthe
68008, a more sensible network
should be possible.

Glam Basic — Juicy But

low
SuperBasic is probably the most im-
portant piece of software in the QL; it
really shouldn’t be, but at the moment
the machine is only suitable for dedi-
cated hackers and Basic is the place
they’'ll want to start. It's a shame then
thatitseemstobetheworstoffinterms
of bugs.

It's aglamour Basic with a number of

juicyfeatures, butit missesavital point.
What counts with Basic is speed — it's
habitually usedfor stufflikegamesand
it needs to be able to tear its way
through a program. SuperBasic offers
asomewhat more majesticpace—and
a lot of capabilities (such as
ridiculously over-sized rangesforfloat-
ing point numbers) that people just
aren’tgoingto use.

Itsalsogotalotofthe academicinit,
sporting long, cumbersome com-
mands and short, often inappropriate
error messages. The latter seem to
stem from use of a set of predefined
and necessarily rather vague
messages provided by QDOS. Why
application programs (even the Basic)
can’t have their own error messages
seems so stupid as to be hardly even
worthy of investigation.

SuperBasic has all the makings of a
grown up language; multi-line func-
tions and procedures, formatted list-
ings and so on. Procedures can be
calledfrom outside a running program,
and given that you can also pass para-
meters to them, it's quite easy to write
extra commands in SuperBasic to
make program development easier.
There are, however, a number of star-
tling omissions, such as a line number
TRACE.

The resultis that while it's perhaps a
mature programming language, it's
onethat demands some expertise and

“Many people have

bought QLs just

because of the four

‘free’ programs;they
shouldn’t feel
disappointed

because, forthe

money, they really are

getting a bargain.”

talentwithBasic.Suchideologyseems
way off the beam; Basic is designed for
newcomers and should go out of its
way to provide a comfortable and fast
environment to help people learn.
Many QL buyers will be total new-
comersandtheywould befarbetter off
with something a lot more simple and
friendly than SuperBasic.

Four Of a Kind

Just like the QL itself, the four bundled
application packagesaren’tquite what
everyone expected. There’s no doubt
that they are serious business pro-
grams and as such are capable of
doing useful work. However, this puts
them into an entirely different ballpark
to software for home micros and
(perhaps not unnaturally) the Psion
packages don’t seem to compare well
with many of their more expensive

rivals

The major problem appears to be
one of speed — a function that's pro-
bably something of a reflection on the
QL itself. This is going to bother ex-
perienced users; they'll actually have
toget used to waiting forthe computer
— hardly an ideal state of affairs. How-
ever,newcomerswill probably be quite
happywiththe performance, until such
timeastheystarttogetthe hangoftyp-
ing and lose their fear of the system.

Part of the problem must be the am-
bitious nature of the packages — cer-
tainly there are grounds for believing
perhaps they attempt to do more than
theyshould.Oneoftheworstoffenders
for speed is QL Quill, the word-
processor. When first announced, this
was going to run entirely in RAM. In
practice, it makesalmost continualuse
of the second Microdrive as a scratch-
pad. So,somewhere alongtheline, the
QL ran out of RAM, probably because
of the deeply complex on-screen for
matting facilities of the package.

Take Apple Writer I, one of the
world’sbestsellingprograms (letalone
wordprocessing programs). It runs en-
tirely in RAM on a 64K system and has
the most crude screen display of
almost any wordprocessor. Yet
millions use it every day! So why does
the QL’s potential need to be spoiled
by a package that's effectively too big
for the 128K machine? Psion’s pro-
grams will very likely perform excellen-
tly on a big machine like the IBM or
Sirius —but they are probably overthe
top forthe QL.

Althoughthefourpackagessensibly
coveralmost all of the applications you
might want, unfortunately, there’s no
way two or more of them can be loaded
atthesametime. Althoughitis possible
to take information from one package
and read it into another (to transfer
spreadsheet results onto a graph for
example), the time taken to write the
data to a file, load the other program
and re-read the data is a considerable
deterrent.

The otherworrying aspectis the way
the packages are controlled by and
respond to the user. Over someone’s
shoulder, or in screen shots, they look
very easy and exciting. But try sitting
down and doing ajoband you’re faced
with a shockingly large amount of typ-
ing and some bizarre key sequences.
The idea is to prompt the user through
every step, so you often have to press
ENTER where it's not really needed.

The programs also avoid the Control
key.So,where onmost programsyou'd
have helddown ControlandpressedaA,
the Psion equivalent will be something
like F3, A, ENTER. Psion’s method is of
course easier to start with, but once
you're used to the commands and no
longer need the menus, trying to use
the packages at speed requires ex-
tremes of dexterity and skill.

Althoughiit is possible to get used to
such acurioususerinterface, youcan't
cope with insecurity. The Psion pro-
grams mistreatthe Escape key, usually
ignoringit. Thiscanbe particularly frus-
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trating when something goes wrong

with the Microdrives and you're forced

to pull a cartridge out of the drive while

it's still running.

No-one should lose sight of the fact
that the four Psion packages do offer
some real business software included
intheprice ofthemachine,andareusa-
ble.But,giventherestrictionsofthe QL
andthe obviousrushin pulling the sys-
tem together, they are far from ideal.

Many people have bought QLs just
because of these four free programs.
They shouldn’t feel disappointed be-
cause,forthe money,they'regettingan
incredible bargain. However, anyone
lookingforaseriousbusinessmachine

would still be wise to budget a good
£1000foraworking CP/M system.

Qualms About QDOS
Behind the scenes on a QL is a ROM-
based operating system called QDOS.
Sinclair has made some very bold
claims forthe facilities it offers, making
it sound not far distant from a 16-bit
operating system like MS DOS 2. The
company then turns round and points
out that it can’t demonstrate such fea-
tures as pipes, multi-tasking and so on
because they are not accessible from
the Basic. There’s not even any
documentation currently available.
What little is known and demonstr-
ableaboutQDOSis, atfirstglance,very
impressive. All I/0O devices are named
(MDV1,MDV2,SERandsoon)andyou
OPEN and CLOSE streams to them,
PRINT and INPUT to and from them.
Some support other appropriate com-
mands such as CLLS and INK or LOAD
and SAVE. When you open a channel,

‘'you can pass an arbitrary string of

characters, excluding commas, to the
particular device driver software. This
can be used as parameters for the
driverandso,forexample,youspecifya
filename when you use MDV1 or
MDV2. A command to OPEN a CON-
sole in a screen window includes a
ratherungainly specforwhere the win-
dow goes. Sinclair Research has
already let the syntax for such
parameter lists get out of control and
inconsistent.

The beauty of the system is that any
new device becomes part of the
machine. A Centronics interface add-
onwill probably become a CEN device.
Toprinttoit,youwould OPEN CENwith
a parameter list that perhaps told it
what sort of printer it was using and
maybe informed it as to whether or not
a screen dump was required. There’s
roomfor16Kofcodeforeachdeviceso
there can be some pretty sophis-
ticateddevicesinthe system.Obvious-
ly, all this makes it easy to incorporate
floppy and hard disk add-ons. QDOS
recognises that devices are either
character based (such as printers,
keyboards, networks and so on) or

-because the design is a step forward

directory based (such as Microdrives
and hard disks).

Once the calls to QDOS are avail-
able, there’s plenty of room for improv-|
ing the system. Perhaps a RAM-disk
driver for half-megabyte QLs? Or
maybe a fancy font generator for the
screen and so on. With all this so nice,
it's surprising that Sinclair has made
somereally baddecisionswiththerest
of the operating system.

Filesare keptabsolutely simple—all
are effectively just collections of ASCI|
bytesand QDOS will happily dumpany
file on the screen or down the network
using the Basic COPY command. This
is not such a bad idea — as a conse-
quence, you can do little things like
create programs for the Archive data-
base with a Basic program or import
from the spreadsheet into Basic, and |
soon.SuperBasic programs are saved
as normal ASCII so a straight file editor
(not Quilly would provide a global edit-
ing facility. ‘

QDOS is fine on the standard 128K
twin Microdrive home computer. But |
the momentanyoneputsaharddiskon
the system, Sinclair will feel really
stupidaboutthewayit'sdonethe DOS.
There are virtually no file management
facilities — no ambiguous filenames
no file types, no partitioning system
and so on. This is fine if you have two
drives with about ten files on each; it
makes a hard disk system unmanage-
able.

Itwould be very hardtomanageall of
the promised features of QDOS from
Basic. If it's to be a proper operating
system, it needs a command line all of
its own like the ones provided by CP/M
and MS DOS. Andforthat matter,acar-
tridge of proper utilities wouldn’t go
amiss. There is a chance that, one day,
this questionable operating system
will be everything it promises — but |
doubt it will be for some time.

Winding Down
At the moment, it's hard to be
enthusiastic about a product that was
pre-announced and is suffering froma
rush into production and premature
placing into the hands of customers.
The most obvious reaction is that only
dedicated hobbyists and enthusiasts
are going todare to buy the machine. If
the QL is to have any part in business
computing, it needs to be sorted out
very quickly.

And that's something of a shame

(though hardly a Quantum Leap) for
micros. Theoretically, there was a
chance of producing a very versatile
68008-based machine withthe added |
bonus of free software and twin Micro-
drives. The reality is a machine that
needs a lot of work and Sinclair
Research is looking distinctly as
though it made a mistake. By the time
the QL is sorted out, it will have compe-
tition — faster machines (with real 16- |
bit chips) and perhaps, too, with disk
drives. Fortunately both the QL and |
Sinclair Research are likely to be
strong enougdh to survive that.
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A MEASURE

OF SUCCESS

Thinking of buying a QL? About to choose your

machine from a selection of one? First let Henry Budgett

tempt you with a little knowledge as he picks a disparate
handful of potential QL rivals, analyses their worth, and
suggests what the new device is going to have to do to

succeed.

~RIVALS AT WORK

From the dozen or more familiar names already pitched fora
slice of the small business cake, QL User picks seven for
closer analysis.

AMSTRAD ‘
|| CPC464

Manufacturer: Amstrad
UK source of supply: High
Street/Mail Order
Price: £200 with monochrome
monitor, £400 with colour
_monitor
Bundled software: Locomotive
Basic inROM
Operating system: CP/M available
for upgraded disk version
General description: L ooking like
yetanother machine from
the Henry Ford school of
industrial design (any shape
as long as it's black) the CPC
464 follows the current
trend of being long and slim.
The full-function keyboard is
_neatly colour-coded and
equipped with separate
numeric and cursor key
clusters (although the latter
are abysmally positioned). A
built-in cassette recorder
| completes the unit which,
given Amstrad’s pedigree in
_sound systems (| hesitate to
say Hi-Fi), is both
neaterand —

better looking that I'd have
believed possible.

The accompanying
monitor, whether
monochrome or colour, is in
matching livery and helps lift
the machine from the run-of-
the-mill home computer
category, to being
something rather
interesting. With potential
for disk expansion in either
5.25 or 3-inch format (as yet
undecided) already present
in the machine and the
provision of a printer
interface fitted as standard,
the Amstrad already appears
to offer more for less.
However, the proof of the
pudding isinthe eating and
that's a ceremony that has
yet to take place.

Hardware: Based, somewhat
surprisingly, around the
good old Z80 and 64K, the
CPC 464 looks very familiar.
Indeed, this configuration
already reeks strongly of
CP/M, so it should come as

- nosurprise to hear that

Locomotive'’s

disk system
is planned
tobe CP/M

compatible.

B Amstrad CPC 464: A solidly-based example of the
[ Ilconsolidationof tried and tested technology.

The screen is 80-column,
yetanother plus point, and
offers three graphics modes
with either 16,4 or 2 colours
available out of a possible
27.Clever memory
management using a gate
array allows both ROM and

RAM to share the same

memory locations, thus
giving more than 64K to the
Z80. Although this slows the
processor down by about 25
per cent, its benefits more
than outweigh the
disadvantages.The
Commodore 64 uses a
similar system but lacks the
flexibility of the CPC 464.
Possibly the only item
missing in the machine’s
repertoire is a serial
interface to allow accessto
remote systems and
databases like Prestel and
Micronet 800. While this
may appear a major problem
at first, the designers did
include a general purpose
parallel portand a very
simple piece of software is
all that’s needed to
synthesise a serial system.
Software: Amsoft, the sister
company, promises to have
some 50 programs available
on the day of launch. For the
most part these are likely to
be games, but given the CP/
M potential and the fact that
Amstrad is making ROM
routines available (at a price)
to software houses, there
could well be serious
materialtoo. .
Market sector: The Amstrad
name is well known and
carries a certain instant -

_ market definition. And

strangely that could be the
machine’s biggest obstacle,
regardless of how good it
reallyis. Foraslong as the

buyers of microcomputers
for serious or semi-serious
use reside in that sector of
society whichthe ;
sociologists label ABC1 —
while the games consoles
and arcade machines are
bought by the C2Ds — the
Amstrad machine may never
break ground in the home/
business market. Given its
potential salesand CP/M
compatability, that would be
acrying shame.

Support: None — as yet.

ACT APRICOT

Manufacturer: ACT (UK) Ltd,
Shenstone House, Dudley
Road, Halesowen, West
Midlands B63 3NT
UK source of supply: ACT
authorised dealers
Price: £1495 to £299
VAT) ~
Bundled software: Basic, Cobol,
SuperCalc,
Communications, Manager
Operating system: MS-DOS, CP/
M-86 :
General description: ACT seta new
standard for neatnessand
portability in the business
market with its design of the

(ex

~ Apricot. The concept of

carrying a computer
between monitors is, to say
the least, an interesting one.
Packaged intoa very slim
white case and featuring a

detached keyboard, the

system looks nice and
handles well. By choosing

the then unproven 3.5-inch

Sonydisks, ACT keptthe
physical size down while still
offering a machine equally
as powerful as its Sirius
predecessor. .

Even though the initial
design of the system was

~ achieved inthe UK, now only ’
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What do you think is the most signifi-
cant difference betweenthe American
businesscommunityandits UKcounter-
part? Disposable income ... Gross turn-
over ... Biggerbusiness lunches...No,
what’s really staggering is the fact that
those people in UK businesses who
process or manipulate information are
twice as likely to have a computer to
help them as their American counter-
parts!Hardtobelieve,isn’'tit? However,
so great has the American quest be-
come for a really usable office com-
puter that humble clerks are being

alled knowledge workers and, by the
end of the decade, the corpses of

several major hardware companies are
expectedto litter the battlefield.

Into this potentially bloody arena
steps a gentil, parfait knight. No not an
American, but our very own Sir Clive
who,withjustasmallblackboxlabelled
QL, has everyintention of being one of
thesurvivors.SinclairResearchmay,in
terms of sheervolume of sales, be one
of the world’s biggest computer com-
panies, but its pedigree for producing
business systemsis hardly a match for
the likes of IBM, Apple and ACT. What
SinclairResearch mustbeaimingtodo
inthe UKmarketistosaturate potential
buyers of competitive equipment with

its own low-cost alternative .
Ifthatsoundsalittlefar-fetched,con-
sider the pricing. For £400 — which is
almost petty cash to a major company
— the manager, department head or
chief clerk gets a computer complete
with enough software to make his or
herjob several times easier than before.
The fact that the software and hard-
ware have limitations that an expert
can spot ten feet away doesn’t even
enter into the first time user's mind —
recognise the name, read the glossy
advertising, buy one. We have a very
strongtraditioninthe UK of supporting
home-grown products, despite what

the final assembly is done
here — the boards
themselves are built and
tested somewhere East of
Aden. The original concept
of a fully portable micro,
complete with flat-screen
plasma type display, went
out of the window at a very
early stage; with the advent
of Sharp’s new 80 by 24 LCD
(See the Apple llc) this may
change ‘

Hardware: Based on Intel’'s
8086 16-bit processor and

256K of RAM as standard,

the Apricot, despite its small
size, has a lot of room for
expansion. Should you want
‘go-faster’ maths it'’s possible
to fitthe 8087 co-processor
directly into the main PCB.
Likewise the internal
expansion bus can be fitted
with extra RAM to bring the
total to 768K. The single
most popular expansion,
however, is likely to be the
(at long last BT approved)
modem board which gives
the Apricot-toting business
person access to systems

like Telecom Gold, aswellas [

remote contact with any
other suitably equtpped
computer. ~

The only dislike | have is of
the keyboard, which feels
ratherdead. The keys
themselves have a very
short travel, and although
there are all the function,
cursor and numeric keys a
user could want, it somehow
lacks the quality of the rest
of the unit. This view, to
repeat, is a highly personal
one but as the keyboard is
the sole source of
interaction with the machine,
it's a point to watch out for.
ACT has made provision for
a mouse to be added but, as
faras | know, no suitable
device has yet been
attached.

Onthe perlpheral S|de
ACT has provided a single
serial communications port
and a parallel printer port —
sointheory there’s no

excuse for not getting the
machine upand runningina

_ very short time. Well, that’s

not quite true. A standard
Epson FX-80 printer
connected through a
standard parallel cable to
the Centronics port will
consistently produce double
line feeds regardless of any

_internal switch settingonthe

printer. The only answeris to
disconnect pin 14 —
something that the novice

~ may well balk at.

The dedicated monitor
provides for the usual 25
lines of 80 characters, or can
be bit mapped to give 800 by

400 pixels. Also thrown in for

good measure is a two-line
LCD on the keyboard called
the Microscreen. This,
coupled with six touch-

_ sensitive panels,actsasa

sort of mini command

console as well as being a -

clock/calendar and four-

function calculator. When

you're choosing software
from some third party

sources,remembertofind

out whetherornotthe

Microscreen is used; Can '

make the difference

between user friendliness

and the boringly normal.
Software: Bundled in with the

Apricot, orso ACT claims,is
~___ businessmanconsiderthe
system agamst the likes of

£750-worth of business
software. The firstitem to ;
make itselffeltisthe
Manager — a very (almost
sickeningly) user friendly

front panel for all the major |

system functions. For the
non-expert it’s all very nice
and easy to use, while for

Supercalcissomewhat |
| suspect—my old 8-bit ;
' Multlplan runs rings round it

| forthe|BMPC). The pncon
_usedaily runs the latest ‘

 makes excellent use of the .

 just as well thhout usmg

. ;them ' '
~ Market sector: :med stranght at

_ the small business market

~ build up from there. Being
_ British probably helps and ;ts
 warm welcome from Press

* and mdustry' like has made

-pnces are also attraotwe

k:‘seems Alternative hard

~ ACT'sownanda lot of other
__exoticdevicesarealso
~waitinginthewings.

“[act apricot: Tinea il

| ose m the know 1t

¢ ke
oreverto do anything!
Underneath this
fan wrapperis
Supercalc, a souped u‘p‘
16-bit version of V:s:calc
MBasic, Cobol, the MSX
bits graphics ex
BASIC and sundry other
obs. The power of

ally, »salsoava;la e

Wordstar/MalImerge and

various function keysand
Microscreen; Cardbox works

cons ‘erableképpeal to "

might want to start small and

enough to make the home/

BMandMac.
pport: Growing by the day |yt ;

disks were available before




THE OPPOSITION '

AMEASURE OF
SUCCESS

the foreign manufacturers would have
us believe!
Sowithinthe UK,and especiallywithin
the smallerbusinessarena,the QL will
definitelymakeanimpact. . .thesize of
the QL ‘Trust Fund’ already makes that
abundantly clear. The interesting thing,
of course, is how the QL actually fares
whenit’'srankedfirmlyagainstthelikes
of ACT,Osborne,AppleandIBM.There-

fore in this survey we have set out to
analyse the battlefield and to study
what the QL will have to match (if not
exceed)inatypicalgroup ofsystems—
a group comprising the kind of mac-
hines that any well-informed company
mightbelookingtobuytojointhe Infor-
mation Technology society. The range
varies in price and performance, both
above and below the potential of the
QL, and all the observations made are
based on the known characteristics of
the systems. Obviously some are so
new that, like the QL, they have hardly
gracedthese shoresinsufficientquan-
tities to make any real impact. How-

ever, they all share a burning desire to
be the machine to sit on your office
desk.

Those involved both in working on the
move and from home, echo a growing
demand for systems that are powerful
and portable; many of the computers
featured here are equally suited to
either home or office, although none
could really be considered a glorified
games console. Just as important for
those working within strict financial
limits is the fact that the most expen-
sive system here comes out around
£2000 while the cheapest is a mere
£200. In many cases it's even more

si: éd keyboard of '
h,




important to see just what else you're
gettingforyour money. Does the pack-
ageinclude ‘free’software? Areservice
and back-up on hand? Are peripherals
and software available from third
party services?

It's the kind of comparison that can
take days of ploughing through the
pages of dozens of magazines — and
that’s hard work. To save all that trou-
ble, right here we’'ve rounded up the
essential information on seven of the
QL’s principal rivals in the small
business/personal arena. And to help
balance the equation, we've also con-
cocted a comparison chart that high-

lights how the QL fares against a
number of home micros.

QL Cross Check
The small business/personal micro
chart considers many of the actual
and potential windmills that the
gallant Sir Clive will be tilting his QL
at. So let’'s chew over and compare
some of the known qualities of the
rival machines and see how the QL
stands up in the light of experience
and analysis.

Taking things in the order of the
chart, we'll look first at the QL’s
central processor.

Apple claims that its Macintosh is a
32-bit machine and so does Sinclair;
neither, in my book at least, are right.
The 68000 has a very powerful
internal architecture based on 32
bits, so does the 68008, but neither of
them can communicate with this in
chunks of data 32 bits wide! The
68008, as its name suggests, has an
8-bit data bus and so is little better
than a 6502 or a Z80 when it comes
to the transfer of information within
the computer system. Where it does
score though, is in its addressing
capability and the immensaly
powerful instruction set. So, the 32-bit

also educatmg the user mfo
;of thinkingas

c "Iours ratherthan the

- form letters — but witha

~ going to quibble about that!

Pro ,is around enght
- 'tlmes fasterthan the
. prev:ous DOS 33 although

' fThe new keyboard is a little

‘fla

ceys found on the lle.
f Apple can make the lic

n the company may
bout a remarkable
.While the llcis by no
ns a Mac — even with

 the mouse — and lacks the

second processor capability
of the standard system, it

does have the blggest smgle -

\ess sector. If youadd
the fact that there’s

does have its shortcommgs

— the wordprocessor cannot
~ usedatabase files'£o~cfreate, .

‘f Launched'aiong with the llc

rsions of Pasca!
ess |, giving
peal in the

. between Itwould takea

~ and afull 8C

bravermanthanmetotryto
disputeit!
_ Support: Apa

from a printer —
and there are two new low-

here’s precious
eedtoadd. The

olumn sCreen. ,

Opposlte page Apple Macmtosh Vlrtually every need

software met; smtably novice orlentatd, with mouse

Apple IIc ‘““For work. F home For everywhere,’” says the -

sales pitch.Certainly thee’s plentyto recommed it.”
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which can handle 8-bit data is as
powerful as many 16-bit processors!
The memory capacity of 128K is
generous by anyone’s standards,
although the system should be
capable of going up to 1M rather than
the 640K offered by Sinclair. More
important is how much of that
memory is really available to the user

at any one time and, once again,
we've yet to discover the full answer;
still, with 32K going for the screen, it's
liable to be rather less than you may
have first thought! The ROM is still
expanding but seems set to level out
at 48K; the chances are some of the
anticipated features will be missing
from the eventual version, concurrent
processing being the strongest
candidate.

In terms of keyboards the QL lags
behind. A professional system
demands a keyboard with tactile
feedback and a very positive touch —
two things the membrane system

lacks. Rated against the domestic
system it's quite acceptable but |
suspect that the response may well
be slow and a fast typist could find the
odd character getting lost. While it is
blessed with function keys, the lack of
a numeric pad is unfortunate and the
cursor keys are not ideally clustered
for quick editing. On the display side
the QL does pretty well, although with
all that RAM I'd have liked to have
seen an eight-colour high resolution
mode rather than just four. The quirky
85-character line seems a little
excessive but there are 40 and 60
character modes for TV display.

wellworthit
ly graphics.

{IBM PC: Innovative, it’s

lout of IBM, you can’tf

isregard it.|

surprise to find

ps that's partly
uneeda |oan

one starts to con der th

_ kind of revenge IBM may be
planning on Apple forits leap
into 32-bit technology with
the Macmtosh lf iIBM

is enormous. But,and it's a
big but, the potential for
expansion is limited by

ally all industry-
i da types of package
- are available — though don’t
_expect tofind any bells or
whistles attached. The
mited processing power of

design and that -
careful consideration should
be given to prescribed areas
of use. All the current
‘goodies’ are'avanlable —

the hardware makesthe IBM

the 1984 equivalent of the
1982 Z80+64K+CP/M
system. Some light relief is
_ added, however, because in

‘ Slough erkshlre
UK source of supply: ngh Street/

 dealer network

P ce,'f"e:u;pment -




Getting information into and out of
the machine appears, at first sight, to
be easy. The troubles come when you
find that the two serial interfaces are
actually mirror images and cannot be
configured to run at separate baud
rates. Serial printers are slowly
making a comeback but the majority
are still parallel interfaced, so the lack
of a suitable port is a nuisance.
Sinclair's promised adaptor for this is
likely to find itself competing against
a multitude of third party creations.

Why a serious machine should
want two joystick ports is something
of a mystery — in fact it smells like a

rat (oops, mouse) to me. But among
the most useful of the interfaces is
the Local Area Network which in
theory allows ZX Spectrums and QLs
to interchange information. One
hopes this is expandec to include
other systems, although | expect the
independant developers to get there
long before Sinclair! The expansion
bus is also likely to be getting a fair
degree of attention, but more of thisin
amoment.

Of all the features that the QL
possesses, the Microdrives must
surely rate as the most non-standard.
There is no other system anywhere

that uses them — even the Spectrum
ones are different — and their storage
capacity and speed are poor to say
the least. Sinclair has promised a
Winchester which, | strongly suspect,
will be treated by the QDOS
operating system as a vast (and
therefore slow) Microdrive. The third
party hardware guys are going to be
scrambling to bolt 3-, 3.5- and 5.25-
inch floppy disks onto that expansion
bus. While the effort is extremely
laudable it'll be interesting to see
what operating system they use. Unix
is out for a start and none of the
standard 8-bit ones appear to be

Designed to compete with
the likes of the Atari 800
(and the Apple Il if we are to
believe Commodore’s
marketing) the machine
offered sound, colour
graphics, sprites and much
more. And games plus the
results of your programming,
could be reproducedona
standard colour television,
or an optional high quality
colour monitor.

When Commodore
displayed a trio of 64-based
portables at the 1982 Winter
Consumer Electronics show
it became clear that the
company was preparing to
attack the portable market.
At the time the only
portables wielding any real
impact in the market were
the Osborne and its
imitators, so the concept
was interesting. The first
European showing of the
machine was at the Hanover
Messe in April of last year
and the final version, the SX-
64, was launched here at the
beginning of the year.

Unfortunately, since the
original showing of the
machine, the market for
portables has changed
slightly and it's a moot point
whether the machine can
still compete with systems
like the Compagq, Hyperion

(which Commodore is about

to sell inits own corporate
wrapper!) and Apricot to
mention but a few. Clearly
Commodore believes it can
and, with a price tag of less
than £200, its only
immediate price rival is the
Applellc.

Hardware: Commodore is
careful to state that the SX-
64 is ‘based on’ the existing
64 model; in fact the actual
hardware has been
substantially re-designed to
make it fit the new role. The
casing measures 14.5 by
14.5by 5 inches and the lid
(containing the keyboard)
detaches toreveal the
integral screen and disk

drive unit. The handle seems

specially designed to make

_ carrying the SX-64’s 24.6Ibs

of all-up weightavery
unpleasant experience!
Onthe interface side

' Commodore provides a
parallel user port that can be

adapted to drive the IEEE
488 devices, two nine-pin
joystick/serial interface
connectors and two DIN-
type sockets that support
the serial interface for disks,
printers and the full sized
colour monitor. Conspicuous
by its absence is any means
of connecting the SX-64toa
standard television set —
which means that you've got
to buy the Commodore
monitor or the cassette port.

~ The normal 64-type
_cartridge port is retained,
however.

The keyboard is detached
and therefore a cable is
needed to link it — which
plugs into the underside of
the main unit; neglecting to
remove the cable before
swinging the handle intothe
carrying position can neatly
smash the keyboard plug.

Text display on the 5-inch
colour monitoristhe
standard 25 lines of 40
characters and is quite
legible, although you really
need a full-sized display for
non-remote operation.

The basic hardware is
much the same as the old 64
and there’s still a dedicated
videochipthat handlesall
the graphics and sprites,
plus a sound chip. The
memory arrangement is the
same (no traces of elephants
were found) and the system
should be entirely hardware
compatible with the existing
64. All the processing is
donebya6510,an
upgraded 6502-type chip.
Software: Being a bundled
machine you get £210-worth
of free’ software —Easy
Script, Easy File and Future
Finance.Atleastone
software house has now
cocked a snook at the 64’s
disk system and uses a
‘turbo load’ cassette
alternative which actually
loads faster than the existing
disk! Users with a burning
desire to achieve this on the

- SX-64 have, of course, been

 stymied by Commodore’s
- removal of the cassette
_port..
_is now offering afast 1Mb

.inreturn Comm 3do‘ré‘

disk but that requures extra -
hardware. .
Apart from the massiv
Commodore software lib
there’s a large supply of

_independantly produced
- material that you can fee

the SX-64. Commodore’
claim that all existing

software will run pen‘ectly on

the new machine has me

with atleast one rebut

Market sector: While .
Commodore would loveto
see the machine being used
asaseriousbusiness
portable, the speed of the
disks and the vast amount of
games software available
will probably lowerthe
market to the home- .
business level. It also Iooks -
very attractive to the serious
home user looking for a disk-

based system with a high

entertainment content. ,
The education sector

~ could also prove very

receptive to the machme ,
especially asit’s likely to

~ builtat Commodore’snew |
Corby plantand so qualmes
forall sorts of educational

schemes. Here, once again, -

~the software support could

Commodore SX-64: Massiv software back-up is countered by

[ the slow disks;luggable, and with good all-round potenial.

piay a very big role in the

~ machine’sfuture.

Support: In terms of hardware ,
support Commodore users

do better than most. As well
asbeingabletoadd extra
disk drives, externally you

can pick from a range of

printers, a pen plotter, the -

VIC modemandaclutchof

~_monitors. For the avid games

player several types of

joystick, paddleand -
trackball are avaulable and—
the ultimate in one- -

upmanship—a speech

synthesis module! Apart
fromthe various
Commodore peripherals,a

number of independant

offerings also exist.
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PHOTOGRAPHY BY CHRIS STEVENS AND IAN McKINNELL

viable. The only obvious option is to
write new ones and then the non-
standard spiral really begins in
earnest. No small wonder that~the
software houses are keeping very
quietindeed!

On the software side the QL comes
with everything you want — or, to put
it another way, it comes with the only
software there is! The saving grace is
that the product seems to be very
good. Quite how Psion managed to
create it all without a single finished
QL at its disposal beats all the other
wonders of the world into a cocked
hat; how much independant software

is likely to be created is impossible to
tell. The trouble is that many would
judge a machine on the strength of its
software support and, at the time of
writing, the QL has none. Doubtless
this situation will change but the
problems with duplicating
Microdrives (not to mention the fact
that you have to buy them from
Sinclair in the first place) would seem
to be an unresolved factor. On the
Spectrum there is less than a handful
of Microdrive-based packages — but
many that can be transferred from
cassette. It's an option that simply
doesn't exist on the QL.

There is no doubt that the thing will
sell. The question is will it sell enough
to warrant third party investment?
When the Spectrum was launched it
was initially less successful than had
been hoped — the early hardware
problems didn’t help at all. If the same
thing happens to the QL (whichisin a
much more vulnerable sector of the
market) the effect on Sinclair could be
greater. While the team at Sinclair is
struggling to put right all the
problems, somebody else could, just
conceivably, steal the market Sir Clive
created for the QL right out from
under his nose.

' OSBORNEO1 - ‘

Manufacturer: Osborne UK, 38
Tanners Drive, Blakelands
North, Milton Keynes,
Buckinghamshire MK14
5LL

UK source of supply Multiple
outlets

Price: £945 to £1595 (ex VAT)
but watch for bargains

Bundled seftware: Wordstar,
Mailmerge, SuperCalc,
MBasic, CBasic (plus others)
Operating system: CP/M-80 (CP/
M Plus on the Executive)
General description: Designed and
created by expatriate Adam
Osborne, here is the original
portable business computer

that everyone thoughtwas

doomed to instant failure —

and then scrambled to copy.

Sadly, after a couple of years
inthe headlines, the .
Osborne empire did crumble
and the only segment alive
today is the UK operation.
The reasons for the failure
are many and complex, and
it's a tribute to the machine’s
strengths that it survives m
anyformatall. ;

One major reason for
many of its opponents

_regarding the machine as a

serious threat has beeniits

. bundled software. Included
in the, already very

reasonable, price are

Wordstar, Mailmerge,

Supercalc and two versions
of Basic. The software alone
should have cost nearly as
much as the hardware, yet it
was all included in the cost.
Results of this direct
challenge to the way the

~ computermakers

traditionally marketed their
devices are still being felt
today; nowadays virtually

_ every machine comes with

some software included in
the cost.

Hardware: A traditionally
designed Z80 with 64K of
RAM, the Osborne 01 didn’t
exactly break new ground —
that was left to the bundled
software to achieve. What.
was interesting though was
the way the system —
complete with 5-inch
monitor, twin disk drives and
detached keyboard — was
packed into a luggable 24ibs
box. The keyboard is

_ disappointing. There are no
function keys, just a straight

Osborne 01 The portable that Ied the way, the collapse of the

US parent company ralses questlon marks.

~ alphanumeric QWERTY
layout with a numeric

keypad; also, the connection
to the computerisn’t really

long enough to make it truly
 detached. ' ‘

The mtegralkmomtor s
simplynot'big enoughto
support the normal 24 lines
of 80 characters:itactsasa
24-line by 52-character
window on the internal
display — if you see what |
mean. The software bundled
with the 01 supports this
scrolling window very
effectively indeed. Later
versions of the machine are
offered with an 80-column
screen but you need pretty
good eyes (oran extemal
monitor) to cope.

The CP/M implementation
suffers slightly as a result of
the puny 100K per disk :
storage capacityandinfact
later machines are offered
with double density drives; it
really does paytocheck

exactly what you're buying "

very carefullyindeed.
Because of the requirement
foramemorymapped
screen (so the scrolling can
be achieved)the useronly
gets 54K for applications
programs. The swapping
between system ROM and

' Oknocks the speed of the

machine down slightly, but

not enough to cause any real
~ problems.

~ Onthe l/Ofront the
machine supports a serial

port for modems and the like,
_as well as a parallel port. This
_can be configured for either

Centromcs-type printers or,
somewhat unusually, as an
IEEE interface. Blank looks
are expected at this point
but the jargon simply means

~ thatthe 01 canbe usedasa

dirt cheap scientific
computer.

Adam Osborne descnbedf -

the overall design of the
Osborne 01 as “plain vanilla .
variety”. And in many ways
that’s no bad thing in these
days of custom gate arrays,

that virtually any standard
. CP/M package will run on
~ the Executive. The smaller
screened 01 works best with
~ software tailored to its

_ there’s still a re:

- support forthe 01 has tailed

__more expensive E ecutlve ~
~ Market sector: As the original
_ business portable machin

~ tocome supplied with

_ (andtoalesserextentthe
 Executive) have already
~ taken their slice of the

_ the machine now also

~ home/business sectorand

‘how long this momentum will

last maywell bedetermmed ‘

_ bythe remaining stock of
_machines. However, for

__anyonewantingaCP/M
- based portable plus industry
_ standard software, thishas
- tobe the machine to buy

_ iron guarantee of se

- the American parentthe
supported — although
there's littl
Future plans include the

: compatible version dunng

ULAsand VLSl chips.
Software: Any user unsatisified
with the packages that come
with the machine —and
you'd have to be pretty fussy
for that to happen — will find

scrolhng window system and
able
amount available. Software

off since Osborne went bust
in America, but ~the"prod,u,cts
that come with it are quy
supported and there is a
reasonable choice of
alternatives. Where the
machine is going to be used
as a stand-alone computer,
ratherthanasa portable, it’ s
probably safer to go for the

bundled software, the 01

available market. Foliowmg
the US collapseandits
subsequent down-pric g,~ .
appeals to the growing

en looks attractive to the
serious home user. Quite

prcv:ded you can get

Support: Despite the d
machine is still pretty welr
you can add to it.
release of an IBM- |

1984; there's !n‘e in the o|d
dog yet. ,




The QL storyisin essence the story of
its bundled software. Psion, the com-
pany which wrote the packages, has
always had a close relationship with
Sinclair Research —being responsible
for some of the more hardy top-sellers
on the Spectrum, including products
like Vu-file and Vu-calc.

Members of the QL User team have
been using the four programsforsome
time, testing them to breaking point.
And the conclusion is that once Sin-
clairand Psion do get round to deliver-
ing the QL in large numbers, the
machine and its software are likely to
have a profound effect on the market.

Thefirstthingtorealiseisthatthe QL
is effectively an engine for running the
fourpackages;it’salmostasifthe hard-
ware has been treated with the con-
tempt it deserves. Sinclair obviously
began by deciding the jobs it wanted
the QL to do; it figured out what soft-
ware itwould need,andthen designed
a minimal cost machine to run it. The
QL, like Apple’s Macintosh, is an
‘appliancecomputer’;thefactthatitwill
also turn out to be a leading general-
purpose personal computer is almost
just icing on an already appetising
cake. :

Psion’s packages are serious busi-
ness software — not toy programs like
Vu-file or Vu-calc and the majority of
‘serious’ programs running on the
Spectrum, BBC and CBM 64. They
would be better compared with the
likes of WordStar, dBase II, Multiplan
and so on. As you'd expect, they cover
the ‘3Rs’ of microcomputing — word-
processing (QL Quill), spreadsheet
(QL Abacus), and database (QL
Archive) — with the addition of a fourth
for business graphics (QL Easel).

THE MICRODRIVES -

MASS STORAGE OR

MASS HYSTERIA?

But of course, for only £400 we can’t
expect everything to be perfect.
Sinclair's cost-cutting methods took
away the chance of a ‘real’ disk inter-
face and instead two of Sinclair's own
Microdriveswerebuiltin.Thecompany
reckons that it has availability and re-
liability problems sorted out, but if the
Microdrives don’t prove dependabile,
the QL’s potential will be decimated at
a stroke. But then there’s another pro-
blem; even if they do actually work, a
limited storage of only 100K on a
machine which promises expansionto
500K seems even to a novice to be
rather inadequate.

Access will be slow of course — but
not slow enough to even cross the
minds of the newcomers to the QL.
Performance is boosted by relying on
the vast amount of RAM available -
128K in a basic machine, with 500K of
non-wobbling RAM packs promised
for later. Psion’s packages run entirely
within memory—there’s no ‘disk swap-
ping’ or overlays. Data is also kept in
RAM where possible — providing limits
of around ten pages on a single word-
processed document. However, if you

28 QL USER

THE APPLIANCE

OF PSION

The four software packages that come included in the price of
a QL lift a reasonably exciting machine up into the
serious league —allowing the system as a whole to stand
comparison with other, more expensive combinations.
Max Phillips and Peter Shaw put Quill, Abacus, Archive and
Easel under the review spotlight.

exceed RAMstoragewith,forexample,
the database,the QL will obligingly use
the Microdrive.

THE PSION PACKAGES -
BUNDLED OR BUNGLED
SOFTWARE?
From the start, Sinclairs QDOS pro-
misedto be multi-tasking; however,we
at QL User have yet to find out how to
get two or more programs running at
the sametime—-as seemed possible at
the launch. One other aspect pushed
heavily at the time was the windowing
facility. The QL’s windows are not true
windows—forthatyou’dneedalotmore
complicated hardware than the QL’s
budget could ever stretch to; software
isnotenough.ThepackagesthatPsion
hassolabouriouslyworkedonoverthe
past nine orsomonthsare stand-alone
programs; with QDOS changing so
many times both before and after the
launch,theysimplyhadtobe.The pack-
ages won't sittogetherin memory and
there is no instant communication be-
tweenthem.However, Psion does pro-
vide for some integration by having a
defined import/export ability in each
program, using a common file format
(identified by an EXE extention).

Obviously this is adequate for the
odd report and so on, but it does pre-
clude frequent and regular passing of
data—for example, instant graphing of
a spreadsheet. It's also worth noting
thatit's only ‘raw data’ that gets moved
across, rather than a Lisa-like clip-
boardfacility where the whole finished
product can be dropped into another
program.Exportagraphfrom QL Easel
into QL Abacus and you get a block of
cells full of numbers with no apparent
meaning! The other potential dis-
appointment with the import/export
ability is what appears to be some un-
fair restrictions on moving data in and
out of QL Quill

All four programs share roughly the
same layouts and command struc-
tures, the screen being divided into
three areas. Across the topis a control
area (or ‘prompts box’); the central
section is used for data display, and a
few lines at the bottom provide status
information for such things as current

mode, memory remaining, current file
name and so on.

The‘promptsbox’isaneatdevicefor
hand-holding the user throughout the
operation of a package. It serves both
to tell the user what can be done next
andtoconfirmactionsasthe userdoes
things. The areais divided into a set of
boxes, some with ‘static’ help inform-
ation, others with ‘dynamic’ messages
that follow the user as he or she works.
For example, like most spreadsheets,
Abacus lets you enter formulae or text
straight into the current cell. The
prompts box shows:

DATA & FORMULA enter directly and press ENTER
and

TEXT type " followed by text and ENTER

As you type, the relevant box is high-
lighted in green, confirming that
Abacus is taking your keystrokes as
you intended.

Psion has made more use of colour
than you might expect. The packages
run in four-colour mode - the colours
usedbeingblack,red,greenandwhite;
often the different colours are used to
highlight data (such as bold text in
Quill). While the reliance placed on
colour may make life a lot easier (it's
certainly nice to see it being taken
seriously), there may be problems for
users with monochrome monitors.

The function keys and cursor keys
have reasonably standardised func-
tions; F1 always provides help with
whatever you're doing at the time; F2
toggles the prompts box on and off for
those who can do without - or just
temporarily want a larger display area
for checking final results; F3 invokes a
list of commands in the centre of the
prompts box. A single keypress then
writes the name of thecommandon an
input iine above the status area. If the
command needs any parameters, it
promptsforthemonthecommandline.
Once you've built up a complete
command, ENTER executesit.

The escape key always aborts any
incomplete action. And every package
has an identical line editor under the
control of the cursor keys —the arrows
move by character or word, deleting if
used with the Control key.
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ABAG“S The spreadsheet which challenges the might of multiplan.

The spreadsheet of the family is
Abacus,which provides a sheet of
64 columns by 256 rows. |n addition
to everything you'd expect from a
bog-standard spreadsheet, it has an
impressive cell labelling system,
windows, and an unusually large
number of text handling functions.

Anytextin any cellona
spreadsheet is potentially a label. If
you use a text label, Abacus will find
the cell and then intelligently
deduce which cell it refers to. For
example, put ‘Costs’in a cell
followed by a row of numbers and
Abacus assumes that ‘Costs’ is a
row label. Put ‘Jan’ above a column
of figures and it becomes a column
label. What’s mare, where row and
column labels cross each other, the
intersection cell has its own unique
name. In the example above, you'd
probably have a cell which could be
referred to as ‘Costs. Jan’. A naive
user would probably take this for
granted, but as a system it’'s come a
long way from traditional cell co-
ordinates like A1,C13 and soon.

Abacus provides more than the
usual share of text handling
functions and some can have
startling results. Consider the
following command:

Row=Month (Coll ())

Coll() returns the current column
number. Month is a text function
which returns a month name. So the
command causes the month names
(which automatically become cell
labels) to instantly appear across
the top of the spreadsheet.

Other text functions will be
familiar to Basic programmers; CHR
and CODE for ASCII conversion,
INSTR for text searches, LEN for
length of text and so on. Abacus will
also fold cases (LOWER and
UPPER) and sort either numerically
or alphabetically (ORDER).

The screen can be divided into
twowindows, either horizontally or
vertically. When you open the
window, you can opt to link the two
windows together so that moving
one moves the otherthe same
relative distance.

Psion has bold claims for the
performance of Abacus —for
instance that it’s faster than
Mutltiplan. Although we didn’t try the
customary large models. Abacus
was definitely snappy enough on
small jobs; it could easily emerge as
a bit of a trend setter. The level of
text handling is such that it wouldn’t
be difficult to use the package for
simple data management jobs, as
well as more run-of-the-mill
spreadsheet work. In keeping with
the QL, Psion has produced awidely
appealing package rather than one
of specific interest to accountants.

Abacusis the spreadsheet package of
1 Psion’s ‘fab four’, and above is what
you’ll see once the program has loaded;
all the celis are empty and the ‘current
cell’ cursor is pointing to cell A1. The
rows of Abacus are numbered from one to
256 and the columns are labelled from A
to BL, which gives a total of 10,404 celis—
more than enough for most applications.

A Forsula is an éxpression placed in a call. It soy
refer to other calls by seuns of their call references
HRRES .

{¢ suy inclode any cosbination of aritheetic Gperators,
aumeric or text valees and functions.

eg sales.jansy g5+129 , sum(costs)/148  sonth(colO-S
af$1.85+128 , sumcadigd etc.

Forwulae can be appiied to shule revs or columns by esisg
rou = forsula or <51 = forsuls.

fdditional inforsation ~
cail lrad o
06 vaiges

One of the many ‘help’ pages provided
3 with Abacus, this one dealing with the
formulae associated with the package.
The use of formulae is very handy as you
can fill, change and generally manipulate
whole rows, rather than having to
perform the time-consuming task of
altering each individual cell.
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Formulae are a very useful way of
5 manipulating Abacus; here you can see
the way one row is being related to
another and then altered accordingly.
Once the first row has been inserted
‘manually’, you can calculate the rest of
the rows using something like
‘row=magazines.january*1.02’. This will
change the first value in the row and thus
carry on the alteration throughout.

Here the columns are being calculated
7 using another formula; this time to add
the costs. Figures can be displayed in a
variety of formats on Abacus via the
‘view’ command. In the above screen
shot, they’re shown in a ‘monetary’
format, i.e. a ‘€’ sign to two decimal
places. Other formats not shown but
equally viable are in terms of
percentages, standards, etc.

Here, the rows have been given names
2 which are associated with our
mythical ‘corner shop’ h as ‘Tob o
‘Confectionary’, etc. — and the titie
‘Corner Shop Sales 1984’ is shown in the

top left-hand cell. (if you find the names
are too long you can alter their size with
the ‘width’ command.) All rows can now
be identified with the name allocated,
which makes things a lot less confusing.

On-screen, you can now see that the
4 columns have been labelled with the
months; this was done using a pre-set
function which is used in the format
‘row=month(coi()-1)’. If you look at the
bottom line of the screen shot, you’ll see
another formula being entered - this time
using figures.

£273.29 29
£3%.18 481

£1517.88 £1549.25 £I9R2.31 £1616.28

#4223 43158 4582

o NN ReLs RN X
=8

The number at the start of the row is
6 being aitered; this is done by simply
positioning the cursor over the figure to
be changed and typing in the new data.
This alteration, as has already been
explained, will cause the rest of the row
to be changed accordingly. As you can
see from the above screen shot, the file
is nearing completion.

On-screen, we now have the
8 completed spreadsheet ready to be
dumped to a printer, saved to Microdrive
or exported to one of the other Psion
packages. In the above example, the file
is to be exported to Easel so thata
graphical image of the data can be
achieved; exported files are saved with a
common suffix {__exp).




Amazing how played out some thingd
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become.

Remember the days when every
record player was gifted with a needle
instead of a stylus. 45’s were “in; 78’s
were “out’

When a graphic equaliser was a break-
through on the football pitch instead of
in music technology.

Look at a record player now and it’s
a museum piece.

It’s like that with micros too.
The machine you thought would give
endless hours of fun and interest often
becomes a five minute wonder. Played
out within months. Or so you thought.

But imagine communicating with
other micro users on a nationwide
mainframe system. Updating yourself

Before the days of hi-fi and laser discs.

Will you think the same of your
miicro in 6 months’timé?

daily with the very latest computer news
and reviews. Paging a special Bulletin
Board. Feasting from "Prestel’s vast menu.
Even downloading a choice of software
absolutely free.

In fact, imagine 30,000 pages at your
fingertips and you've imagined what it’s
like to be on line with the Micronet 800
system.

For Just £13 a quarter (and, for most
of you, a local telephone call when-
ever you want to connect up) you could
subscribe to the Micronet system.

The only extra you need to connect
up is a modem unit. Which is a small
enough outlay for what it buys.

Micronet’s features are almost limit-
less and constantly updating so why not
see it in action at John Lewis stores,
selected W. H. Smith shops and Spectrum
UK dealers.

Or fill in the coupon for our brochure.

You'll find you won’t want to play on
anything else.

Please send me the full facts about Micronet 800.

Name

Make/Model of Micro

Address

Telephone

I

|

I

I
el
QLI

I

MICRONET 800, Durrant House, 8 Herbal Hill,
London ECIR SE]. Telephone 01-278 3143.

AICRONET 800, Durrant House, 8 Herbal Hill, London ECIR SE].
Telephone 01-278 3143,

™Prestel and the Prestel symbol are trademarks of British Telecommunications.

Making the most of your micro.



|
i
|
|
|
|
|
!
é

AHGHIVE A database Ianguage that S srmple approachable and serious.

Data management comes in the
form of Archive, a full programmable
database package (and not a
misnamed file handler like so many
other home packages). You can
write complete data management
applicationsin its own bona-fide
programming language or just use it
as asimple card index, with a
handful of simple built-in
commands. So Archive combines
both a simple, approachable system
with a serious programming see

insists the packages take ‘‘a few

package. ; = seconds’’ to load, it can take up to five
It'sarecord and field based filing  minutes to get something useful from

‘+ o ; any of these four packages. Archive is the
sysiel bUt,’ unusually, it's built : file creation ‘language’ — in that it uses
around variable length records. This commands such as ‘open’, ‘create’,

. 1 3 S
e e e L e
optimises memory usage. The : deleta displey bk
system is obviously fast enough e s
with RAM-based data although it
remains to be seen how well it will
perform when there is enough data
toforce Archive to use the
Micrcdrives. Records are presented
either in default straightforward
listing or by using a user defined
screen layout.

Archive’s real strength lies in its

Archive — something you’re going to be
seeing a lot of; although the manual

included with the Archive package is
3 the Gazetteer file, which is much the

programmability. It has a complete same as the original card index file on
Vu-File — Psion’s successful program

!anggage Coqpled Wlth its own for the ZX Spectrum. In this screen shot,
intelligent editor; it lists the currently  the file has just been ‘looked’,

defined procedures by name, ‘displayed’ and ‘nexted’ — the ‘look’
P ) ¢ y f command loads a file but doesn’t allow
supplies ‘proc’ and ‘endproc’ for new you to change it, ‘display’ shows the first

ones, indents listings and so on. file in the database, and ‘next’ flips on
After a procedure is defined, it to the ensuing file.

becomes acommand just like any
other of the commands available

-onmand
ns‘oclattd uith data base files
LE co

and can, of course, be called by :fu';‘;%%wg:. cudaands
other procedures. So complete T arihe functions ehich aay be uxed in expressions

]
hou to invoke procedures

applications can be builtupina
simple manner. This method has e

rather a lot of ties with Forth. e FUNCTIONS HON-FILE PROCEDURES
Although the language may be ‘.

completely different, the theory of
building new commands from
combinations of others is exactly
the same.

Included with Archive is Vu-File’s
old protege, Gazetteer. Forthose
who havn’t encountered this old and
well loved file, it records the
countries of the world, their
population, capital, continent,
currency, language and land area,
etc. Archive is, unfortunately, the
only one of the Psion programs to
inciude a demonstration file.

Not so many months ago, it was
unheard of for database packages
to be running on anything less than
CP/M systems. But Archive is not
alone, for packages such as
Audiogenic’s Magpie for the
Commodore 64 offer a similar sort

explains the syntax notation used by this help

As in all four of the packages, hit the F1
5 key at any time and the keypress will
be interpreted as a cry for help. Here we
see the initial page of help for users of
the Archive package; if you want more
in-depth information, then a follow-up
list of ‘help’ pages is available. All four
packages from Psion contain this
comprehensive tree of helpful hints.

Another of Archive’s powerful

ili ili 7 commands is ‘search’; it can be seen in
of programmabmty and usability for the above screen shot be,ing used in the

not many more pennies.Archive at format ‘search currency=*€""’. Search is

first sight appears to have the upper usedin adifferent way to the more broad
b fit Iti-file command ‘find’, in that you can specify in
hand because of its multi which field Archive should begin to look.
abilities and vast language, but how Pleabse note tfh?mt the ERROR mtessag;) att
; i ¢ ; i the bottom of the screen is not a produc
itwill fare in practice remains tobe of Archive’s inefficiency — it has more to
SEEen: do with bad spelling!

1 Portrayed here is the loading screen of

Ready and awaiting your commands,
2 the Archiveinitial screen displays a
prompt box containing some of the
commands available; there are other
commands as well but they wouldn’t fit in
the space allowed. The screen shown
here is split into two separate parts,
excluding the prompt boxes; the
bottom of the screen is used as a typing
area, and the central part of the screen is
left for display purposes.

The command ‘find’ can be used to ask
4 Archive to display a specific file. Here
it’s been commanded to find the file
entitled ‘france’, and in the central
display area France has indeed been
displayed. To try and catch the package
out, you could have typed ‘find ‘““Paris”’’
— but the result would have been the
same;j Archive, having checked through
its files, would find no other reference to
‘Paris’ other than in its French file. Voila!

Returns, as text, the time of day in the foraat "hhims:ss”
You musi first have sEl the system clock as described in
the technical manual

Ho additional inforaation.

w

Our quest, illustrated by the above
6 screen shot, is to find out what the
‘time’ command does; having delved into
the ‘help’ pages, this is what you get. It
turns out that it returns the value of
‘dates’ in the format ‘hh:mm:ss’. As you
can see, there is ‘“no additional
information’’ — so that’s your lot! To get
back from the ‘help’ pages, you can either
keep pressing Enter or key Escape.

iAo
SINCLAIR UILLAGE
: CHIBRIDGE
S : BASIC,SuperBASIC
© STH.E
: 15
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Existing files can be changed easily
8 using the ‘alter’ command. Here on-
screen you can see the famous country
‘Q-Land’ (what do you mean, you’ve
never heard of it?) being updated. By
manoeuvring the cursor around, textual
messages can be positioned anywhere
on the screen. Just find the right spot
using the cursor controls, start typing
and press Enter...simple as that!




EASEI- A business graphics package which could set the standard rather than follow it.

Farand away the most visually
exciting of the programs is Easel.
This is a standard business graphics
package with the exception that it’s
so approachable, you can boot it,
type in a string of numbers and you
get a bar chart instantly, before your
very eyes. Easel copes with bar
charts (vertical, horizontal and
stacked), line graphs and pie charts
—all with a variety of style options to
provide a massive range of
possibilities. Included in Easel is a
user-definable bar, so if you don’t
like any of the many styles that
Psion has so carefully chosen, you
can make your own with a choice of
background colour, border colour
and border thickness.

It's based on named sets of
numeric data. Once a data setisin
memory, you're free to graphitin
any way you like, including mixing it
with other sets. The numbers in the
current set remain available for
editing and additions, so it's easy to
try out and construct a whole series
of graphs based on the same raw
data. Easel will generate new sets of
dataforyou, based on applying a
calculation to existing sets. The
classic example would be to create
a graph for profits of the year with
‘Profits=sales—costs’. Thisis a
similar function to the Abacus way of
creating whole rows and columns of
information based on the other
information stored in the
spreadsheet.

There are all sorts of ways of
tidying up the presentation; labels
and legends can be moved around
at willand colours can be changed -
as can fine points of detail such as
the grid behind the graph, deciding
whether the line graphs are filled’ to
the axis, whether bars should have
solid outlines, and so on.

All of the graphs reformat if the
data entered is too big for the
present graph size,and a menu of all
the graph types can be shown by
example on-screen by pressing
F3(commands), V(View) follwed by ?
and enter. This draws all the graph
types for varying bits of information.
Another useful function is the COPY
command which does a hi-res copy
viathe RS232 to the Epson FX-80:

Apart from the luxury of
automatically calculating new data
sets, Easel doesn’t produce
anything beyond existing packages.
What is pleasing to see, however, is
the ease with which quite complex
graphs can be built up. The speed of
response encourages a ‘suck it and
see’ approach with the user merrily
trying out all kinds of possibilities —
which in itself is enough of a
stimulation to have its own rewards.
Of the four packages, Easel was the
most satisfying to use
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As soon as the business graphics
1 package, Easel, has been loaded you
can begin typing your data in. Ease/
moves the cursor automatically on to the
next column; if necessary, the columns
are re-scaled to allow the data to fit. The
labels for the columns are set to default
on the months of the year, each
abbreviated to three letters. This
particular screen shot shows the

EEEEE |

The ‘view’ command will display data
3 sets in whichever format you please.
Here the Ease/ has been commanded to
display all the current data sets with
format ‘0’ — which means that the profit,
turnover and cost is shown as a standard
bar chart. The key to the chart is added
by the program itself, automatically; it
can be moved to a different part of the
screen if it’s obscuring something.

Should none of the pre-defined bar
5 styles suit your particular purpose,
Easel offers you the option of defining
one of your own. There are three
characteristics you can change: the Fil!
colour, the Border colour and the Border
thickness. The up/down cursors are
used to select your choices; if your
variations involve changing the colours,
then check out the options offered.

You don’t have to stick to standard bar
7 charts — take a look at this screen
shot and you’ll see a small selection of
the formats available. This is the ‘choice-
by- example’ page and it details all eight
of the basic figures. Six of the examples
given show the various kinds of bar
chart, the other two are of a line graph
and a pie chart.

turnover for ‘corner shop’ being typed in.
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You can store more than one set of
2 data tables at once — here the costs of
‘corner shop’ are displayed. At this
stage, having the costs and turnover of
‘corner shop’; we could ask the package
to create and display the profits simpiy
by typing ‘profits—turnover—costs’.
Easel will then display the new table and
wait for your next command.

If you’re not that impressed with the
4 bar chart given, you can make your
choice from any one of 16 pre-defined
bar styles. To choose a particular style of
bar, press the left/right cursor keys until
the cursor settles on the bar you want,
and then press Enter. The chart will then
be re-drawn and displayed on-screen.
You can also alter the background grid of
the chart.

This screen shot shows the use of
user-defined and pre-defined bars to
highlight different aspects of a chart. As
well as being able to alter the style of the
background grid and the position of the
key, it’s also possible to change the titles
of the axes and their size.

Duvent 8 o tany

This last screen shot displays a pie
8 chart of the ‘corner shop’ turnover.
This format is the slowest of all Easel’s
charts; first the Microdrives have to be
accessed and then the chart itself is
drawn at a rate of micrometers. Apart
from the amazing speed at which the pie
chartis accomplished, the effect is by far
the most satisfying — an important user

consideration.




The wordprocessor, Quill is
everything you could reasonably
askfor. It has a high degree of on-
screen formatting (including visible
page breaks, justification, bold and
underlining) and a complete set of
editing features.

Textis normally inserted at the
cursor position—characters moving
up and being reformatted to
accomodate the new text. Rather
cleverly, if you type in more than a
handful of characters, Quill then
automatically splits the line and
opens up the gap forthe insert.

Aruler line controls basic
formatting, with left and right
margins, an indent margin and a full
four variations of tab stop —centre,
left, right and decimal. The indent
margin is used as a left margin after
any carriage return—thatis, at the
end of any paragraph.

The qualities of Quill are manifold,
but the one that Sinclair Research
itself pushes strongest is the ‘what-
you-see-is-what-you-get’ feature.
This means that if you want a word
to appearin bold on the final
document, it will appear in bold on-
screen. Quill does this trick with
every output format command it
has; for instance, underlines,
subscript text and page breaks are
all shown. This appears to be unique
to Psion’s package.

Quill has a glossary function
where short and frequently needed
phrases and commands can be
stored under each of the
alphabetical keys. To define a
glossary you hit SHIFT/F5, the letter
key to be used for the text itself,
followed by F5 again. From now on
pressing F5 followed by the letter
key will produce your text.

There are two block commands,
Erase and Copy. Erase lets you mark
the beginning and end of a block of
text by moving the text cursor and
pressing Enter. The text is
immediately deleted. Copy lets you
mark the text in the same way and
then move it into the position of your
choice. At this point you can decide
whether you want to keep the
original block (effectively a copy), or
delete it (effectively a block move).

While actually running Quill, the
first thing you notice is its speed.
Typing is sluggish, the program is
continually checking for justifi-
cation, and although it has a buffer
touch, typists may find they are too
fast for Quill.

But Quill has all the basic
ingredients and should prove
sufficient for most users. It’s not
over-specified — particulary in
comparison to most CP/M and
MS-DOS wordprocessors —but then
again, it’s good enough to do almost
everything buyers will V\ﬁant of it.

Ull.l. The wordprocessor with a touch of class.

Although a very user-friendly
1 package, you’ll find you spend a great
deal of time wading through the ‘help’
pages trying to sort out the amazing
things you can do with this word-
processing program. For instance, as

shown by the relevant ‘help’ page above,
it’s possible using the cursor keys, to
move the document you’re preparing
around on-screen; this isn’t at all
apparent from the standard Quill screen.

Once you’ve typed in your document
3 on-screen, you can highlight certain
areas of text in bold or high script using
the facilities of the F4 key (Typeface). In
the screen shot above, the manager of
‘corner shop’ is ordering her essential
copies of Your Spectrum, Your 64 and QL
User. The whole document will not quite
fit on-screen, but can be scanned easily
using the cursor controls.

As on most other wordprocessors,
5 Quill has the facility of a set of justify
commands. Here we see the use of
‘centre justify’; you can also justify text
left and right. Text justification is carried
out by positioning the cursor at the start
of the text, pressing the F3 key and the
‘J’ key, and then the ‘R’, ‘L’ or ‘C’ key
(depending on whether you want right,
left or centre justification).

The ‘design’ command is useful in that
7 it allows users to alter the displayed
format of the document on-screen to one
which better pleases the eyeor—ona
more practical note — coincides with
your printer. Factors that can be altered
are the margins, the width of the lines,
the gap between each line, the start page
number, the colour, the page size and the
upper margin of a document.
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Moving further into the ‘help’ pages,
2 information can be found on the
Microdrives; if you’re at all worried about
saving that important document to
Microdrive, look no further than these
pages, because it’s all there. All
commands in the ‘help’ page can be
obtained by typing just the first letter —
well, it saves time.

Quill has the ability to allow the user
4 to ‘paint’ existing text with bold,
underline, high script, etc., and here this
facility is being used to underline the
reference number to ‘corner shop’. When
you’ve finished ‘painting’ text — which is
shown visibly on-screen — keying Enter
gets you back to ‘insert text’ mode, ready
to start typing again.

This screen shot shows how the

6 ‘Yours faithfully’ section at the end
can be justified to the right, even though
the rest of the text is centre justified.
Notice at the bottom of the screen that
Quillinforms the user of the present
mode, typeface, line number, page
number, document number and word
count; the last item is especially useful
for those thinking of writing for future
issues of this magazine!

This screen shows the final copy of the
8 letter before it’s sent to the printer.
The manager’s name is shown in bold
(highlighted in white text) using the
Typeface command, and the prompts box
has been removed so that the whole of
the document can be viewed on-screen;
this has been done using the F2 key.
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IFIT'S THE LAST
THING YOU EVER DO!

I's no accident that Your Spectrum is a unique kind of
computing magazine, and that it sells out so quickly at the
newsagents. The fact is, we try harder than most to be
informative, accurate — and fun! If YOU haven’t caught on
yettothe YS Fever — and want to avoid the monthly
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THE PSION
WRITERS

The QL story is the story of its bundled software, and the Psion
packages supplied with the QL have, despite a few teething
problems, been generally well received by the reviewers.
Surya asked the four authors what they’d set out to achieve —
talking to Charles Davies (Archive), Martin Stamp (Quill),
Martin Brown (Easel) and Colly Myers (Abacus).

The QL’s ‘free’ software packages
together provide the four most
common areas of business applica-
tion - wordprocessor, database
management, business graphics and
financial analysis. And yet for the
company writing these programs, this
was its first real foray into the cut-
throat world of business software.
Charles Davies, Psion’'s technical
director and author of Archive,
explains how Psion managed to win
the contractin the first place.

“Sinclair contacted a number of
companies at the beginning of 1983.
At the time, they were extremely
vague about the machine just that it
would ‘probably be 16-bit. They
invited us to submit proposals for a
suite of business software.”

Psion has apparently already made
the decision to move into the
business market, and was working on
four packages. “Since we'd already
given the matter a lot of thought, we
were able to give Sinclair detailed
proposals, which they accepted.”

Psion is not a company noted for
entering into contract work. So what
in particular swung them into taking
on a deal with Sinclair?

“We werent given detailed
specifications by Sinclair” replied
Davies, “just asked to submit
proposals for a suite of business
software. Since we'd already done our
own research, we just gave Sinclair a
set of proposals based on what we
were doing atthe time.”

At the beginning, Psion knew
nothing about the machine at all- not
even what the processor was going to
be. Davies, however, doesn’t feel that
it was the handicap it might at first
seem. “The development work was

done on our VAX systems” he
explained. “Since the packages are
written primarily in C, it didnt
particularly matter which processor
was chosen.”

Psion owns two VAX superminis,
which the company uses to develop
most of its software. The attraction of
carrying out development work on a
VAX is clear enough; why work on a
home micro with a poor keyboard and
no debugging software in assembler,
when you can work in a professional
programming environment in C? And
- perhaps equally important in an
industry where it seems almost
common practice to launch first,
design later — you can actually
develop software before the
hardware exists.

Sinclair has stuck by his much-
quoted statement that he was not
aiming for a specific type of user, and
that “the market will decide” where
the QL’s future lies. But was Psion
given an image of the typical user? “|
suppose you could say we were given
the ‘granny in a sweet shop’ image of
the user,” says Davies. “The packages
had to be easy to use for someone
with no experience of or interest in
computers. The whole emphasis was
on sitting down and using the
packages from day one - without
needing to refer to the documenta-
tion. We all know the ‘if all else fails,
read the manual’ attitude; we tried to
work with this attitude instead of
againstit.

“We've provided substantial ‘in-
context’ help facilities in all four
packages. The prompt box at the top
of the screen tells you exactly what
you can do at any time and provides
brief prompts. And the in-context help

“Anyone can have the

Abacus package up and

running within a matterj

ofmiutes.”

screen can be called for more
detailed instructions.”

Using a VAX for development work
is all very well, but there’s a limit to
how much work can be done without
the target hardware. How long was it
before Psion received. its first QL?
“We were given a rack system in the
summer of '83,” Davies says. “This had
no Microdrives, of course, and we still
didn't know exactly what the
keyboard would be like. But in all



““With Archive, ﬁe’ve sac

‘some of the more obscure :
features for the sake o

simplicity.”

other respects the systemwas a QL.

“We didn’t receive a copy of QDOS
until a few weeks before the press
launch in January. We had the choice
of writing our own operating system to
work with, or waiting for Sinclair to
produce QDOS. Knowing it would be
foolish to wait for Sinclair to produce
QDOS, we developed our own
operating system for development
and testing, substituting QDOS when
it arrived.”

‘With Easel, you cantypein

afewfigures and instantly -

 sce those figures displayed

as abarchart.”

We now know that at least some of
the delays in producing the QL were
caused by hardware problems. But
some have said, too, that there were
bugsinthe Psion packages.

“The Sinclair hardware was
delayed, so we used the time to
improve the specifications of the
software. There were a lot of different
versions of both the hardware and the
Psion packages, and this caused
problems of compatibility. But the

versions which have gone out to
customers are fully working.”

Archive: Close To Basic
Switching to the'individual packe oes,
the database program, Archive,
seems noticeably different from the
other three. Quill, Abacus and Easel
are all very easy to use from the first
few minutes of sitting down with a QL.
Archive seems less friendly.

“With the three other packages,”

d33TS ANOL
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THE PSION
WRITERS

Davies explains, “our prime concern
was ease of use. In some areas, we've
sacrificed some of the more obscure

features for the sake of simplicity.:

With the database, however, we found
from talking to experienced users that
what they want is power. For this
reason, we decided on a language-
driven system. This is inherently less
friendly than a menu-driven, single-
key system, but provides the
sophistication that we know users
want.

“The Archive programming lang-
uage was designed to be as close to
Basic as possible; if users know any
programming language, they’ll know
Basic.”

Given the similarities between the
Archive programming language and
Basic, | suggested to Davies, why not
simply let users program the data-
base using SuperBasic?

“The Archive programming lang-
uage is much easier to use. It provides
full prompting and in-context help at
all times. You also get a lot of
dedicated commands, like automatic
sorting. There’s a full editor, though
you could of course use Quill if you
prefer. Basic programmers will find
very little difficulty with Archive, but
we have to cater for inexperienced
users too.” :

If the packages were originally
intended for a business system, with
disk capacities of perhaps 400-800K,
one could see the 80-100K capacity
of the Microdrive cassettes limiting
the program’s efficiency. | asked
Davies how Archive would cope with
the low storage potential.

“We've used variable record-
lengths. This dramatically improves
efficiency, and is also easier for

inexperienced users to cope with;

they don’t have to predefine record
lengths.”

It's clear that much as the Psion
packages are aimed at inexperienced
users, the QL has also attracted a lot
of interest from hobbyists. Does
Davies see the QL as a programmers’
machine?

“l don't see the QL as an
enthusiasts’ device; it's being
marketed as a ‘plug-in-and-go’
system, and this is where | think it will
make its impact.”

Stamp On Quill

Perhaps the most important package
in the suite is the wordprocessor,
Quill. While not everybody will be
impressed by the benefits of holding
one’s address book in a database, or
balancing the cheque book with the
aid of a spreadsheet, almost
everybody can see the advantages of
a wordprocessor — even if it's used
only for writing letters. | asked Quill’s
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author, Martin Stamp, about the
problems involved in writing the
package.

“The main problem was space; we
wanted to cram a lot of featuresinto a
small area. With the relatively slow
speed of Microdrive access, we
couldn’t rely too much on overlay files.
The bit-mapped screen presented
both problems and opportunities. The
slow speed of writing to the screen
meant that we couldn’t subscribe to
the ‘when in doubt, redraw the screen’
school of programming. We had to
keep track of what was on the screen
at any given time. But it has its
compensations, enabling us to
display underlining, superscripts and
subscripts and so on.”

“I suppose you
could say we
were given the
‘grannyina
sweet shop’

image of the
typical QL user.
Thepackages had
to be easyto use
for someone with

no computer
experience.” —

Charles Davies

Quill has been criticised for its lack
of features. For example, once in
block mode, you have to use the
cursor keys to define a block of text.
This is a very slow method of defining
a large block of text. How would
Stamp answer these criticisms?

“The emphasis throughout the
wordprocessor was on ease of use.
We didn't want lots of complex
features that nobody ever uses. You
won't find a paragraph-delete func-
tion, for example. It would be too much
power; people can go terribly wrong
that way.

“Block definition is achieved using
the cursor keys so that users can see
what they are doing. Experienced
computer users are quite happy with
abstract concepts — they know that
the block has been defined, even if
they didn’t see it happen. But when a
beginner does something, he wants
to see it happen. That way, he’s sure.”

Quilltakes alongtimetoload, and it
seems to rely heavily on overlays.
Aren't users going to become
impatient with delays caused by the
slow speed of the Microdrives?

“The overlays can be overcome
through code-compression,” Stamp
replied. “This will also reduce the
loading time. The only package which

relies heavily on overlay files is Easel,
on the other packages, | think code-
compression will eliminate them
altogether.” So does that mean all
users will be issued with free up-
dates when the code-compression is
complete?
packages that are being issued at the
moment are the final versions. We will
be producing updated versions in
perhaps six months’ time as part of
our normal updating policy. These will
take account of comments from
users, as well as any problems which
come to light. It's well known that
there are always a few bugs which
only surface when users get their
hands on the software, but the
packages are essentially fully-
working. How the updates are issued
is for Sinclair to decide.”

Some of the more cynical amongst
us have suggested that the packages
on show at the press launch were
just demonstration versions, hastily
patched together for the day. Could
Stamp confirm if there was any truth
inthis?

“The versions at the press launch

were pre-release. Work was still being

carried out on the software at the time
of the launch.” But how about multi-
tasking? Rumour has it that Psion
wasn’t told anything about it until the
packages were completed — hence
the software doesn't multi-task
Stamp wouldn’t be drawn: “Multi-
tasking of the Psion packages cannot
be supported on the basic QL -
there’s simply not enough RAM. It
may be possible to make them multi-
task on the fully-expanded model, but
there are no plansforthis at present.”
Quill supports the importing of files
from the other packages, but not vice-
versa. “It's just not something we feel
to be appropriate,” says Stamp. Does
he really see the QL competing with
machines like the IBM PC and the
ACT Sirius? “Yes,” says Stamp, “l think
the QL is appropriate to business
users. “I can see it competing with
much more expensive machines.”

Friendly Abacus

Psion claims to have gone out of its
way to make the four packages both
powerful and easy to use. | asked
Colly Myers, author of Abacus, what
that means to a spreadsheet. Isn't it a
case of see one, and you've seen
them all?

“We feel that Abacus is much
friendlier than most spreadsheets.
There’s none of this ‘cell D45
business. If you want to refer to the
cell containing the profits made in
March, you simply specify ‘Profits. —
March’ and Abacus will find the cell
where the row marked ‘Profits’
crosses the column marked ‘March’.

“As with the other software, Abacus
is intended to be simple to use.
Anyone can have the package up and
running for straightforward applica-
tions within a matter of minutes. But
the more complex and powerful

“The versions of the.




features are there when you need
thein. And as with Archive, we've used
Basic functions wherever possible
since these - if anything — will be
familiar to the user. So to find the
length of a cells contents, for
example; you use LEN. We think that
Abacus compares well with traditional
spreadsheets in terms of speed and
power, but is friendly enough for
people to be tempted to use it to
balance their bank account.”

Instant Easel

The final package in the suite is the
business graphics package, Easel.
While the combination of a database,
wordprocessor and spreadsheet has
long been the established formula for
a business system, the addition to
the trio of a graphics package is
something relatively new. | asked
Martin Brown, author of Easel, what
the product offers that other graphics
packages don't.

“Most business graphics packages
are ‘post-processing’ programs. That
is, they take data from, say, a database
and turn it into a set form of graph or
table — and that's it. We wanted to go
for a genuinely interactive approach.
With Easel, you can sit down in front of
it, type in a few figures and instantly
see those figures displayed as a bar-
chart. If you want to turn the chart on
its side, you can. If you want a graph
instead or as well, you can do that too.

“To start with, everything is set by
defaults. You won’t be asked a lot of
questions first, you just get the default
display. Later, you can change
anything you don't like — colours, type
of grid, form of chart or graph, and so
on.”

But how useful is the ability to
produce graphs from keyboard data? |
put it to Brown: wouldn’t most users
be importing data from a spreadsheet
or database?

“I think it's useful in cases where
the user has only a small amount of
datatoworkon,” he replied. “You don’t
want to go to all the trouble of setting
up a spreadsheet model, exporting
the file to Easel, and then loading
Easel before you can produce your
graph. Easel has simple spreadsheet
functions built-in which allow you to
combine different sets of data.
Mathematical functions are also
incorporated, enabling you to
produce sine waves and so on.”

And what of the future? Will we be
seeing the four QL packages on other
machines? “Yes,” says Psion. “We're
working on other machines right
now.” Marketing manager Matthew
Gaved wouldn’t specify which, but I'd
say it was a safe bet that we'll have
CP/M and MS-DOS versions before
long. I'll also give good odds on the
BBC micro as another likely
candidate.

And how about QL games
software? “We're working on thattoo,”
says Gaved, “but we're not saying
what.”




- KEYNOTES OF

SUPERBASIC

SuperBasic is certainly streets ahead of any Sinclair Basic
that’s gone before, but as for the ‘Super’ — well, without doubt
its structure and graphics are excellent. Andrew Pennell
mulls over some conclusions as he explains all the QL keywords.

To call itself Basic, a language has
to have certain bog-standard com-
mands, the most rudimentary of which
are RUN, LIST and CLEAR. It’s hardly
surprising, forinstance, thatonthe QL,
RUN startsaprogram,andallowsaline
riumber to follow it (though that's not
the case, for example, with the BBC
Micro. Also, LIST may be followed by a
stream number (you'll see later what
thatmeans),astartnumber,andafinish
number — separated not by the stan-
dardcomma,butbythewordTO.Anyor
all may be omitted, the defaults being
stream 2, starting from 1 and going to
the last. And the ludicrous ZX limit of
9999isnomore,replacedherewiththe
much more useful 32767. And lastly,
CLEAR not only removes all variables,
but also tidies up any loose QDOS
areas that may be lying around; it can-
not be followed by anumber(ala Spec-
trum) or a hash (a la Interface 1).
Other stalwarts are the famous trio
READ,DATAandRESTORE,andasthe
QL allows a certain amount of variable
type mixing (coercion), program de-

buggingislikelytobringonaheadache.

String arrays can either occur in the
non-standard Spectrumway,withfixed
length, or can be used with varying
length. Another Sinclair first is that
string arrays can have long names —
for example LONGNAMES$(10, 10). The
FOR statement canbe usedinthenor-
mal manner, but also has some most
unusual and powerful applications.
Instead of simply starting at one value
and going to anotherin steady STEPs,
youcanjump all overtheplace,usinga
linesuchas FORDB=1T0O 10,20, 200,
2000. However, you cannot change a
FOR loop variable value, which makes
it difficult to leave a loop neatly.

Another handy feature is that if you
follow a FOR statement with other
statements onthe sameline,youdon't
need a NEXT statement. And if for
some obscure reason you don't like
NEXT,well,it's 100 percentreplaceable
with END FOR. The loop variable may
be any number of letters long, but it
cannot be an integer variable (for
example, 1 per cent). Apparently this
restriction may be lifted in later ver-
sions of SuperBasic. And unlike most
otherBasics,thevariable nameiscom-
pulsory in the NEXT (or END FOR)
statement.

40 QL USER

The humble GOTO and GOSUB
statements are still retained, though
apparently under protest. Many feel
they encourage poor ‘structure’ in pro-
grams, particularly computed jumps,
butformostlong-in-the-tooth Basicand
Fortran programmers they are indes-
pensible. Personally | have to agree
withthe Structured/Pascal/BBC Basic
lobby — in part at least; they do make
program listing harder to follow, and
canbereplacedwith procedures,func-
tions, and REPeat loops.

Another improved feature of the
BasicisthelFcommand.Notonlyisthe
ELSE command added to it, but a

At last someone up at

Cambridge has

looked around at

otherpeople’s

Basics, andincluded

some debugging

commands.

whole block of lines can be executed
afteran IF oran ELSE, endingfinallyin
and END IF. However,when you're try-
ing to match ELSEs and END IFs with
the relevent IFs, problems can arise
wherelinesareindented (thatis,where
there are spaces after the line num-
bers). Unfortunately, lines such as IF
A=2 THEN 200 are not allowed
because the GOTO is still compulsory.

The INPUT command is actually
almost normal, the only ‘oddity’ being
thatthe actionallhappensinthe upper
screen — as on all machines except
(previously) those from Sinclair
Research. And normally you wouldn’t
think much couldbe done withthe LET
statement, bu't SuperBasic has actu-
ally improved this humble word. It now
allows coercion, which in plain talk
means you can mix stringand numeric
types—atleastuptoapoint.Asaresult,
the normal functions STR$ and VAL
are absent from the QL being now ex-
cesstorequirements.Atlastthe LETis
optional, bringing the QL into line with
the rest of the world.

Almost as humble as LET is the

PRINTcommand,andthere’sstillnoth-
ing really startling aboutit. It does offer
an ‘intelligent space’ separator, ! , but
incredibly,itdoesn’t offerthe TABfunc-
tion; it's very much a case of six of one,
half a dozen of the other. And what
about the RANDOMISE command?
Well here it simply seeds the random
number generator — and cannot be
abbreviated; you'll need to beware of
the spelling, particularly because of
the one-shot syntax checker. The
RETURN statement,asusedin ending
GOSUBs (and others) can be abbre-
viatedto RET,butitalways gets expan-
ded to RETurn.

Speaking Of Structure

That's covered the commands that
any half-decent Basic ought to
have...now we'll move on to those
that are of more supplementary value.

SuperBasic is intended to be
structured, which effectively means
that programs should be ‘neat’ to look
at, and easy to follow. The first
structure is DEF PROC (which
expands to DEFine PROCedure), a
sort of up-market GOSUB. With it you
can define a section of program to be
a procedure, and give it a certain
name. It has several advantages over
GOSUB, the main one being that it
can use its own variables, so there are
no fears of corrupting any variables of
the same name which may appear in
the rest of the program. How many
times have you written a FOR | loop
which GOSUBs to a routine with
another FOR | loop?

As well as having independent
variables, you can also pass
parameters to it — without the name
restrictions you can get with GOSUB.
A procedure must start with a DEF
PROC NAME command, to be
optionally followed by any number of
parameters within brackets. At the
end of the procedure you must have
an END DEF statement, though you
can RETURN from it at any point, as
with GOSUB. To use it, you just enter
the procedure’s name, followed by
any parameters, such as WAITKEY
10,“A”. If you call a procedure the
same as any Basic command, your
procedure will be overridden by the
internal definition, so beware.

Another structure is DEF FN,




expanded to DEFine FuNction. It can
be used in the standard way, such as
DEF FN CUBE(A)=A"3. However, if
you have a similar line that stops after
the Y then much more complicated
functions can be defined, consisting
of as many lines as you like. As with-
procedures, each function can have
its own variables, and be passed to
any numbers of parameters. To leave
the function with a particular value,
you enter a RETURN statement and
follow it with the desired value of the
function, such as RETURN A+B=3.
After all the lines under the umbrella
of the function, finish with an END
DEF again.

To use it,no FN is needed (as is the
case on lesser machies); just apply it
like any of the inbuilt functions, such a
LET A=2+CUBE(W). But as with
procedures, don't try and call it
something that already exists in the
Basic. With both procedures and
functions, the LOCal statement can
be used to define its own variables,
such as LOCal I,J,A$. It must always
follow the DEFine command, and
then it guarantees that any other
variables with those names will not be
corrupted.

A major addition to SuperBasic is
the REPEAT statement, which allows
blocks of lines to be repeated easily.
To use it, enter REPeat SOMENAME,
and follow it with the lines to be
repeated. If commands follow it on
the same line, they will be the ones to
be repeated — or else it will repeat all
the lines following it, until it finds an
END REPeat statement. For both
types of REPeat, the method of
leaving the repetition is to EXIT
SOMENAME, and it makes life easier
if you choose sensible names for your
repeat loops. As an example, a loop
called GETSTRING is much more
understandable than one that’s been
named XYZ12.

Something that Microsoft Basic has
always had — and Sinclair Basic has
not — is the ON...GOTO and
ON...GOSUB commands. They
allow jumping to one of a number of
lines, depending on the value of an
expression, and at last they've been
added. However, the manual scorns
their use, as the SELect command
can replace them, making for more
structure. SELect is like CASE in
Pascal — only better — and rids
.programs of indecipherable IF
...GOTOs. At the start you have a
line like SELect ON A1, followed by
various lines of the form =xx. What it
does is compare the variable in the
SELect command with that in the ‘=
lines, and if they agree then the lines
following it are executed — until the
next =xx statement is found, or the
terminating END SELect. Even better,
you can specify a range, using =xx
TO yy or simply the keyword
REMAINDER, for all other cases. It's a
complex command, and Listing 1
shows how it can be used to
determine each character code.




PROGRAMMING -

KEYNOTES OF
SUPERBASIC

Although there’s nothing that’s 15 -
quite as useful as a machine ccde  WINDOW.
monitor, the QL does have a few AT -
features to interest the more intrepid =
programmer. As well as PEEK and ‘,CU:R,SOR -
POKE, there’s PEEK__W, POKE__ W, e
PEEK_L, AND POKE_L, for BORDER
accessing bytes in ones, pairs or in - ; ;
fours. 68000 fiends will realise the POINTPOINT_R
siginificance of such commands, and o c
will also realise why all but the former ,*’lNE’LlNLR
fail to work on odd numbered memory ARCARC_R
addresses. There’s also the CALL xx CIRCLE
command, for executing machine ELLIPSE, ELLIPSE__R
code, which can be followed by up to BLOCK
13 parameters. Each parameter is FILL
passed into a register, though the
exact order of the registers is PAN -
something | have yet to discover. SCROLL

At last someone up at Cambridge RECOL
has looked around at other peoples’ PENDOWN
Basics, and included some debugging PkENVUO :
commands in the QL. For entering e
lines there is the AUTO statement, ‘TU,‘RN‘;,",,,, -
which can be followed by the start line SCALE =~
number, and then the increment — MDVE ,
which makes entering programs a bit OTHERS

easier, by generating the line
numbers for you. Another useful
command is DLINE, which deletes
lines of Basic, and must be followed
by two numbers; these specify the
first and last lines to be removed. To
separate them, you use the keyword
TO and not the industry standard
comma. Once you've got some Basic
in, the EDIT command lets you alter
things, albeit in a pretty crude fashion.
However, if you get it wrong the whole
line is thrown out.

| feel an award of some sort must go
to the public-spirited person
responsible for the long overdue
inclusion of RENUM, to renumber
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lines of Basic. It does GOTOs and

GOSUBs  but, curiously, not
RESTOREs. It will do its best with
computed GOTOs, by altering any
number at the start of the expression.
When any errors occur — which they
freqently do — to restart them you
can usually CONTINUE (note the lack
of possible abbreviation to CONT). If
the error was caused arithmetically,
such as by division by zero, you can
change any offending variables value,
then attempt a RETRY. Note that
changing a line will cause all variables
to be CLEARed.

Graphic Descriptions

Unlike such dinosaurs as the
Commodore 64 (the one with the
‘elephantine’ memory of 64K!) the QL
supports a wealth of graphics
commands, using both of the hi-res

‘graphic modes. As the two modes
produce different shaped pixels —.

and thus different x-y ratios — most
graphic commands work on the pixel
co-ordinate system. This fixes the
screen at 512x256 pixels, regardless
of the mode, so that things come out
similarly in either. The graphics origin
(0,0) is at the top left of the screen and
to confuse the matter, text is normally
printed in rows and columns that are
multiples of pixels, as on the
Spectrum forexample.

Before going into further detail,
some general explanation is needed
about graphics on the QL. You can
select from either four-or eight-

colour, depending on the mode, and
different shades are available by
using stipples. These are patterns
that, on a monitor or a decent TV,
make a good approximation to
different colours. As well as all this,
the QL screen is usually divided up
into a number of windows, each a
near-independent section with its
own cursor, colours and position.
Each window is accessed by a stream
number, used by adding #xx
immediately after the command, and
preceeding any other parameters.
Assuming a stream is open (see later),
then the WINDOW command re-
assigns its attributes. It's followed by
#stream number, the x and vy
positions relative to the top left of the
screen, then the width and height in
pixels of the window.

Most of the following commands
permit the addition of stream
numbers, and most of the graphics
commands share another common
feature — they are all mind-blowingly
fast!

Firstly the graphics commands, and
here the most important is MODE as
it determines screen resolution and
the number of colours available.
Although various numbers are
accepted, | feel it's clearest to use
MODE 8 for 256x256, eight-colour
mode; and MODE 4 for the high-res
mode, with 512x256 in four colours.
The PAPER and INK commands are
used to select the colours required —
a la Spectrum. Normally the range is

0-7, though parameters up to 255
may be used, resulting in various ink/
paper/stipple combinations. There is
also the FLASH command, for use in
MODE 4 only... MODE 8 does not
support flashing.

To plot pixels, you use the POINT or
POINT_R commands. Follow this
with the x and y co-ordinates,
repeated any number of times. The
difference between them is that
POINT__R is a relative command that
plots a pixel relative to the last one
plotted. There are several other
commands that use __R to specify
their relative cousins. To draw lines,
LINE and LINE_R are used. They
must be followed by two sets of co-
ordinates, separated by the
ubiquitous TO. Multiple lines may be
drawn by, for example, LINE 10,20 TO
100,20 TO 100,100. If you don't
specify the initial point, it will assume
the last pixel plotted. For drawing
curves the ARC and ARC_R
commands are used in a similar way
to the previous couplet, but with a
third parameter that specifies the
angle turned through (in radians). The
CIRCLE and CIRCLE_R commands
draw circles and ellipses, and require
three, four or five parameters. For
circles, specify the x and y co-
ordinates of the centre, followed by
the radius. For ellipses, you can
optionally specify the eccentricity
(from 0-1), and the angle. There are
also the commands ELLIPSE and
ELLIPSE__R, which are identical to
the previous two.

A very powerful command is FILL,
which may be followed by either 1 or
0. If it is 1, then every time a closed
shape is drawn it will be FILLed with
the current attributes, very quickly.
The algorithm is not 100 per cent
intelligent, and won't fill complex
shapes in one go; however it uses no
workspace and performs PDQ. FILL O
simply disables this feature. The
RECOL command is a crude
emulation of colour palettes that
enables you to almost instantly re-
define all the colours on the screen.
Eight numbers should follow it,
specifying a new colour for each of
the existing colours.

The scroll command scrolls the
screen a number of pixels and a
positive parameter scrolls it up the
set number of pixels — a negative
number produces a downward scroll.
An optional parameter can specify
parts of the screen...namely 1 for
the top of the screen down to the
cursor, and 2 defining the bottom of
the screen, up to the cursor. As this is
normally used with windows, it allows
easy and smooth scrolling of any
section of the screen in any direction.
A compatriate of this is the PAN
command, which does the vertical
equivalent, in either direction. For
filing rectangles, the BLOCK
command creates filled rectangles
specified by the x and y position of the
bottom left, and the width and height.
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PROGRAMMING

KEYNOTES OF
SUPERBASIC

In theory SuperBasic also includes

certain turtle graphics commands, for
Logo style programming. These are
based on an imaginary turtle in the
screen, armed with a pen. Instead of
using the x-y method of describing
positions, it's controlled by rotating
and moving forward only. The
command PENDOWN makes him
draw lines wherever he goes, while
PENUP stops him drawing. TURNTO
followed by a rotation in degrees
turns the turtle to a particular
direction, while TURN rotates him
relative to his last position. Finally
MOVE followed by a number actually
forces him into action. All this sounds
very positive. However, when we
checked the turtle graphics
commands, nothing seemed to
happen — although the commands
were accepted. Presumably the ROM
routines have yet to be included.

For text operations, windows can
again be used. The colour of the
output depends on the current PEN
and INK, as well as UNDER (for
underlining) and OVER (for
overprinting). CSIZE is used to select
the size of characters printed and it's
followed by two parameters,
specifying the width and height.
Width values of 0,1,2 and 3 specify,
respectively, pixel widths of 6,8,12 or
16 pixels, while heights of O and 1
give 10 or 20 pixels. Depending on
MODE, these give 85, 64, 42, 32, 21,
or 16 characters per line, with 25 or
12 lines per screen. The AT command
can be used to position the text
cursor which locates it in character
positions; for more accurate text
positioning, the CURSOR command
can be used. The BORDER command
adds a border of specified width
around the edge of the selected
window — an area in which neither
printing nor plotting can take place.
An (optional) final parameter is the
colour of the border, while PRINT and
LIST statements followed by #xx also
direct output on to chosen windows.

in And Qut

Input/Output is the method by which
the QL reads and writes data to its
peripherals. On a standard QL there
are several forms of 1/0, namely the
Microdrives, the RS232 ports, the
keyboard and screen, and the
network. In theory at least, they
should be 100 per cent inter-
changeable, so you could direct,
for example, printer output on to a
Microdrive. The QL also has the
provision for additional I/O devices,
plugged into its expansion port. Each
device is accessed by a name
followed by an underline, optionally
followed by further data. As well as
general I/O commands, there are
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some specialised commands for
certain devices. The specific
commands are NET, to set the
network number, and BAUD to set the
RS232 baud rate.

The general 1/0 commands really
begin with OPEN. This should be
followed by #stream, and then the
device specifier. There are also
special forms of the command,
namely OPEN__IN and OPEN__NEW,
for specific direction 1/0. Once a
stream is open, data can be sent to it
using PRINT #n, and read from it
using INPUT #n, and INKEY$(#n).
For input from a device the EOF(#n)
function returns 1 when the file's
contents are exhausted. When all I/0
to a particular device are finished, the
stream can then be CLOSE(, to free
the stream and associated memory.
Annoyingly, if you CLOSE a stream
that's already closed, an error is
produced. This is better than the
Spectrum reaction (a system crash),
but not as good as the Interface 1
response, which simply doesn’'t mind.

Certain 1/0 does not require
streams — just device names — and
these include things like DIR, for
directory, DELETE, for removing files,
and SAVE, LOAD, SBYTES, LBYTES
for saving and loading programs and
bytes. There’s also MERGE, LRUN (to
load then run), and MRUN. The last
interprets a near normal ASCII file,
then loads it as a program. It’s not
quite true ASCII, as the QL peculiarly
requires carriage return to be
CHR$(10), when everything else
knows it as CHR$(13). For saving and
loading multi-tasking software you've
got the SEXEC, EXEC and EXEC__W
commands — though until some
more technical info becomes
available, it's hard to pass any
comment.

And The Rest

As with all Basics, there are some
odds’n’ends in SuperBasic, that don’t
fit into any of the above categories.
Firstly, there are two commands to
access the real-time clock, namely
ADATE and SDATE. SDATE needs
to be followed by six numeric
parameters — namely the vyear,
month, day, hours, minutes and
seconds; ADATE allows the seconds
to be separately adjusted.

There’s also BEEP, for controlling
the internal speaker, and this needs
2,5,6,7, or 8 parameters. These
specify duration, pitch, second pitch,
x-rate, y-rate, wrap number fuzziness,
and randomness. Apart from
producing simple tunes, it's very
difficult to accurately predict what a
given set of parameters are likely to
do — definitely a case for trial and
error.

And there’s a PAUSE command,
similar to that on the Spectrum. If you
follow it with a number, it'll wait for
that many 50ths of a second, or until a
key is pressed; if no number is given,
it'll wait indefinitely.

Y

SUPERBASIC:
FROM THE

ROOTS UP
T

Tim Fourfold insists Sinclair
Research has gone outon a
limb with SuperBasic, a
language he believes harks
back to the largesse of the
sixties.

Sinclair MD Nigel Searle says that
SuperBasic is “so different from Basic
thatit deservesanew name”. That new
name might just as well be Basic-C,
because SuperBasic forms a bridge
between good old Basic and C, a
fashionable language for larger com-
puters. The interesting thing is that
SuperBasic makes hardly a conces-
siontothe language which academics
swear by — despite its ‘procedures’
and ‘functions’. SuperBasic is a poke
inthe eyeforenthusiasts of Pascaland
adherents of ‘watered-down’ Pascal
derivatives like Comal and BBC Basic.
At first sight SuperBasic and Pascal
have a lot in common. They both allow
programs to be written and tested in
smallchunkswiththeirown,temporary
variables. However this doesn’t clinch
the comparison. Languages like C,
Algol, BCPL and even the weird APL
provide those facilities. The differen-
ces between Pascal and SuperBasic
are much more numerous, and more
crucial too, since Pascal is the lan-
guage of academics and Sinclair has
declareditsintentionto maketheQL a
best-selling schools machine.

The Philosophy Of Errors
Modern programming philosophy re-
volves around the idea of detecting
errors before they ever become part of
a ‘finished’ program. There are a num-
ber of respects in which QL Basic goes
againstthistrend.Languageslike Pas-
cal and Modula 2 feature ‘strong typ-
ing’. This means that the programmer
must specify the exact ‘type’ of each
item of data — the range of values
allowed, whether they are text or
numeric, whether decimal values are
permitted, and so on. In normal Basic
there are just two types of variable:
numeric and string. SuperBasic adds
‘integer’ (whole number) variables to
the list, but this can add confusion
rather than versatility.

Pascal lets you define ‘types’ of your
own:atype‘percentage’ mightbe used
to hold whole-numbers between 0 and
100, for example. Data types can be
made up of more than one item — you
could define a type called ‘squaddie’,
containing three items: a name, a rank,




and a number. The name would in turn
be definedasanarrayofacertain num-
ber of characters; similar definitions
would exist for rank (either another
array or an ‘enumerated type’ — a
collection of exclusive possibilities)
and number.

The merit of this approach is that it -

allows the Pascal compilerto spot mis-
takes or operations which might bring
about strange results. It could detect
attempts to give someone a fractional
percentage, or a mark less than zero.
It's helpful if the language points out
these inconsistencies when the pro-
gram is entered, rather than when it's
run.

The designer of Pascal, Niklaus
Wirth,wroteabookcalledAlgorithms+
Data Structures = Programs. QL pro-
cedures and functions may make it
easy to write algorithms on the mach-
ine, but the facilities to handle data-
structures are still lacking; the only in-
novationsoftheQL,comparedwiththe
Spectrum, are integer variables and a
facility to ‘slice’ (select parts from)
numeric arrays as well as strings.

QL Won’tBe Typecast

The QL positively encourages pro-
grammers to muddle different types of
data together. You can happily enter
nonsense like:

LET A%=3.4+"2"

and the QL will convert the string “2”
into the decimal number 2.0, add 3.4,
and then throw away the decimal part
so that the result will fit into A% — an
integer variable. The percent sign indi-
cates that A% can only hold whole
numbers.

This automatic conversion, known
as ‘coercion’, actually makes it more
difficult for the QL to detect errors
when you enterthem: the ZX81 would
have no trouble finding the error in a
line like:

10 LETA$S=CHRS BS

The CHR$functionisusedtoconverta
numberintothe characterwiththecor-
responding code. Asfarasthe ZX81 is
concerned, B$isastring notanumber,
and the line is wrong. The QL auto-
matically converts strings into numeric
values (if possible) so it can’t tell
whether or not the line is correct until
the programisRUN andthevalue of B$
is known.

Even more confusing is the perfor-
mance of QL procedures and func-
tions. These allow you to design
programsinsections;eachsectionhas
itsown,temporaryvariables.ltcanalso
be given copies of variables ‘outside’
the section. When you define a func-
tion or procedure you don't specify the
type of datawhich willbe processed.In
theory this means that you could de-
fine a function to display a group of
numbers, and then use exactly the
same definition to display text instead.
This could be a powerful feature of
SuperBasic, but once again it can

cause confusion and “make it hard to
spot logical mistakes.

It is encouraging that SuperBasic
makes a distinction between adding
strings (PRINT “QL” & “USER”) and
adding numbers (PRINT ZX+81). On
the QL you use the ampersand (&) to
show concatenation (sticking strings
together) and the plus sign (+) to indi-
cate numeric addition. This distinction
was probably forced upon the desig-
ners by the large number of type con-
versions possible — without the ‘&
optionthe QL would not know whether
the result of:

PRINT“2” + “2”

was“22” or4!Infactthe QL wouldtreat
that ‘+’ as an addition sign, giving the
result 4. To obtain “22” you'd have to
enter:

PRINT “2” &“2"

SuperBasic usesthe equalssign‘="for
comparisons and assignments, lead-
ing to odd effects which look familiarto
standard Basic programmers:

IFJ=K-+1 THEN LET J=J+1

Here the equals sign serves two dif-
ferent purposes depending upon
whether it is preceeded by IF or LET.
The equivalent Pascal line would use
the “=’ operator, called ‘becomes’, to
indicate the a..signment:

IFJ=K+1 THEN J:=J+1

This makes more sense, because we
normally use the equals sign to indi-

Ever since the launch of Su
Pascal. Below is th

cate equivalence rather than assign-
ment. J=J+1 is algebraic gibberish —
how can J equal J+1? Once again this
laxity of SuperBasic can delay the
detection of errors. SuperBasic does
support an interesting ‘almost equal’
operator, typed as two equals signs
one afteranother.

FiddlyBits

Another philosophical difference bet-
ween SuperBasic and other high-level
languages(apartfromC)isthewaythat
SuperBasic allows you to fiddle with
the bits—binarydigits—ofavalue.The
operators of the C language are used:
pairs of ampersands for bitwise AND,
two vertical bars for bitwise OR, and
evenapairofcaretmarkstodenotethe
exclusive-OR operation. Other lan-
guages make these manipulations dif-
ficult or impossible, on the basis that
they should be avoided since they
make programs machine-dependent;
if software relies on the number of bits
in aword, it may not run on computers
with different sized words.

The Giveaway

It's hardly surprising that Sinclair plans
toissue a ‘C’ compiler for the QL at an
early stage — SuperBasic, like almost
all of the QL ROM, was programmed in
C! SuperBasic provides an introduc-
tion to some of the features of C.Inthe
meantime, the acceptance ofthe QL in
schools may depend on academic en-
thusiasm for languages less rigorous
than Pascal.

rBasic, people have been saying thatit’s a lot like
me listing in both languages. . . see what you think.

This i in fact is an example of recursion, where the function ‘fact’ calculates the
f QL k F...THEN...ELSE.

factorial of a number. Note th

ywords 1

In this, the Pascal version, there are similarities, but certainly it‘s not as easy to
understand.
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SECRETS OF THE

68008

There’s alot more one can do with the 68008 CPU processor chip than
endlessly jaw over whether it can or cannot be described as a 32-bitter.
To begin with, many a QL owner will have recently made the transition
from the Z80-based Spectrum, and the difference in philosophy behind
the two chips isimportantin that it’s likely to mirror something of the
difference in thinking behind the machines themselves — especially as
programming in machine code is certain to be a prime area of future
activity. In ‘A Process of Philosophy’, we see that the Motorola 68008 is
able to ‘trounce’ the Zilog Z80 in a number of key ways — for instance
in its ability to perform 32-bit mathematical calculations in one-fast
step, and also by virtue of its built-in ‘pipelining’ characteristic that
allows for far more efficient use of processor time; thus waiting is kept

to a minimum.

Then, in ‘Cracking the Code’ we move on to view the 68008 more

many of its intrinsic properties.

from the practical position of programming in machine code. For all
those buffs who're only happy when they’re battling against bytes, QL
User sets out to analyse the Pandora’s box that awaits them. The QL
CPU processor chip is not exactly one that’'s tamous throughout
the home and personal computing world. Therefore we
: anticipate the information vacuum by outlining the full
68008 instruction set and analysing, too,

A QUESTION OF PHILOSOPHY

It seems likely that many a Sinclophile will be graduating up
from the Z80 processor of the Spectrum, to the 68008 of the
QL. Simon Goodwin contends that the difference between
these two is not just a matter of a few extra bits here or there,
but more a question of basic philosophy.

Ever since Sir Clive announced the
launch of the QL there’s been great
fuss over the choice of processor for
the new machine. Sinclair Research
advertisementsdescribethe 68008 as
a ‘32-bit processor, while journalists
rush to their fact-sheets and deduce
that, withit’s eight-bitdata bus, the pro-
cessor is in fact little more than an
inflated Z80.

FIRSTTHINGS FIRST
The first microprocessors were des-
ignedinaratherad hoc manner,rather
like the first computer programs. Afew
peoplethoughtforawhileandcameup
with the bare bones of design — the
internal timing of instructions, the inter-
face between processor and memory,
and some idea of the ‘logical opera-
tions’ possible — rotating values, add-
ing, setting bits, and so on. Parts of the
design were built.up and tested in
hand-made units,each comprisingofa
few hundred ‘building-block’ chips.
Once the bare bones were estab-
lished, the race was on to flesh them
out as much as possible. In essence,
the designers considered each part
and tried to work out all of the useful
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things that could be done with it. In the
process they added a few registers,
tookawayan operation,and soon until
the chip —the slice of silicon usedasa
baseforthe processor—waschock-a-
block with transistors. Then they test-
ed everything and produced a book
listingthe‘instructionset’ofthedevice;
if anything didn’t work, they just didn’t
mention it at all!

This approach to processor design
was appropriate to the first micros;
theywere squashed ontoquiteasmall
area of silicon, with no room for an
elaborate design. The resultant chips
were hard work but great fun to pro-
gram. Just because an instruction
worked in one circumstance didn’t
mean it would even exist in the next!

The Intel 8080 was the first really
useful microprocessor; thenagroup of
people left Intel, cut a bigger piece of
silicon and came up with the Zilog Z80.
Not surprisingly, this device turned out
very similar to the 8080 — in fact, it
would run 8080 programs quite hap-
pily.Zilog usedits extra silicon to stitch
on lots of extra instructions.

The 8080 had eight-bitincrementin-
structions. The company added 16-bit

equivalents, but there wasn’t room to
make them work, ie. exactly the same
way so that the new instructions didn’t
‘flag’ the result of the operation (zero,
overflow or whatever).

Zilog added about 450 ‘official’ in-
structions to the repertoire of the Z80,
but in the process it created another
hundred or so ‘unofficial’ ones which
were never mentioned! A determined
hacker can uncover all sorts of odd-
ities, like an ‘eight-bitdoubleandincre-
ment’ — the missing SLL (shift left
logical) instructions: CBH 30H to CBH
37H.Theseformaconspicuousgapon
page 184 of the Spectrum manual!

The first processors were designed
with hardware problems in mind —
there was no point coming up with a
super-whizzo useful set ofinstructions
iftheycouldn’tbebuiltintoachip!Inthe
last ten years these hardware prob-
lems have eased, while software prob-
lems have multiplied.

PROGRAMMING
PHILOSOPHY

The Z80 was designed specifically for
ease of wiring up. The 68000, on the
other hand, was approached from the
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The 68008 is the latest in a series of
comgatible processors with similar
instruction sets and registers. A set of
index registers holds the addresses of
the memory being used by the program

and another set of data registers for
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calculating and storing data. All
registers are 32 bits long except the
Status register which is 16 bits.
Calculations are done in the
Arithmetic Logic Unit (ALU) which
stores 32 bits of instructions at a time.
The Stack Pointer and Program Counter
keep the addresses of the areas of
memory used by the ALU for program

instructions and data. Although the
data and address bus inside the
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microprocessor are 32 bits wide, the
68008 transfers 8 data bits and 20
address bits at a time to the outside
world. The ‘8 on the end of the number
stands for the number of data bits
transferred at a time. Later versions of
the same processor will be able to use
a full 32 bit data and address bus
outside the processor.
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SECRETS OF THE
68008

point of view of programming sim-
plicity; part of this ease stemsfrom the
fact that you don’t have to throw away
your programs when you move from
one modern processorto a cheaper or
fasterone.

Motorola designed a range of pro-
cessors, rather than a one-off. The
original 68000 has spawned a number
of versions with differing hardware
requirements (including the so-called
‘eight-bit’ 68008 and the ‘32-bit’ 68032)
—buttheycanallrun exactlythe same
software. Thisiswhat Sinclair Research
is trying to say when it calls the QL
future-proof'.

OnaZ80, every register has its idio-
syncracies; only the C register can be
usedtoaddress ports, only the Bregis-
tercanbeusedinfastloops,onlylXand
IY can have an index, and so on. With
the 68000 series, however, sets of
registersworkidentically;each canbe,
for example, an index register, a stack
pointer or a counter — the same in-
structions are available regardless of
theregisterchosen.The dataregisters
ofthe 68000 family are all 32 bits long,
regardless of the way that data is
passed back and forth between pro-
cessor and memory (although this
varies between members of the
‘family’).

This consistency makes it easy to

learn the 68000 instruction set; you
don’t have to cope with all the quirks of
the Z80. The symmetry also makes it
easy to fix bugs, alter programs and
write compilers —it’s much more dif-
ficult to write a good Z80 compiler
because of the vast range of special
cases which must be allowed for before
there’s any chance of producing the
best code.

A good compiler for the 68000 can
produce code —fromahigh-levellang-
uage such as‘C’ —whichisverynearly
as efficient as hand-written code.
That's how QDOS and the most pop-
ular 68000 operating system, UNIX,
can be written almost entirely with a
compiler rather than an assembler.
Compiledprogramsare much easierto
write and test than assembled ones.

COMPLEXINSTRUCTIONS
In theory, a 16-bit micro is twice as
powerful as an eight-bit machine — it
canprocesstwiceasmuchinformation
inasingle step. In practice,though,the
difference is usually much greater,
becauseintermediate stepsare usually
neededtoconverttwo eight-bitanswers
into a 16-bit result. The 68008 pro-
duces the 16-bit resultimmediately.
The 68008 incorporatescomplexin-
structionswhichdoinonestepwhatfor
a simpler processor would take many.
For instance, the 68008 can perform
32-bit multiplication and division in a
single and fast step. The equivalent
process would take well over a hun-
dred steps on a Z80. The 68008
doesn’t sacrifice flexibility by using its

32-bitregisters—eachinstructioncan
be used in a 32-, 16- or the more con-
cise eight-bit form.

PIPELINE PERFORMANCE
Another big difference between the
68000 family and the Z80 lies in the
way the 68000 reads values from
memory. The 68000, like the humble
6502, uses atechnique called ‘pipelin-
ing’. A processor works by fetching
instructions, decoding them and then
performing the appropriate actions.
Whereasthe Z80performsthesethree
actions one-by-one, the 68000 uses a
completely separate unit to read in-
structions so that it can get on with
reading the next fewinstructions while
the rest of the processoris working out
what the last one meant.

The 68008 has often been criticised
because it reads and writes data in
small eight-bit sections; a ‘true’ 16-bit
processorwould use larger lumps. But
the difference in performance be-
tween 68000 and 68008 is much less
marked than you might expectbecause
thepipelineallowsthe processortoget
on with fetching the data piecemeal
while the instruction is being decoded.
So, by the time the data is needed, it's
usually in the pipeline and the 68008
doesn’t have towaitforitto be fetched,
eight-bits at atime
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used by the ALU as its program and
i 8080 which includes a more versatile  data stores. The Z80 is unique as it
instruction set and a ‘spare’ set of its also has an Interrupt register of 8 bits
major registers. All the registers are 16 (I) and a Refresh register (R). The
bits long except for the Accumulator Interrupt register holds the top 8 bits of
which is 8 bits long. (The other 8 bits an Interrupt address and the lower 8
are used for the Status register.) bits as supplied by the device. The

Ix and ly are used as index registers  Refresh register counts the number of
to tables. The Stack Pointer and times a selected ROM is refreshed and
Program registers hold the addresses  eliminates yet another external chip.
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CRACKING GODE ON THE QL

Tucked away inside the new machine is the 68008 processor
CPU chip, a relative stranger to our personal microcomputing
shores. Stephen Adams delves into its architecture and
suggests the coming trials and tribulations of machine coding

It's no secret that the QL has a dif-
ferent processor to other home com-
puters — most of which are based
either on the 6502 orthe Z80. In fact
the 68008 in the QL harks back to a
predecessor of the 6502 chip, the
6800, and has a similar vocabulary of
instructions. The 68008 is an 8-bit
versionofthe32-bit68000 processor
and is completely software compat-
ible,eventhoughit uses an 8-bitdata
bus. The memory addressed is also
shorter; 1 Megabyteasagainstthe 16
Megabytes of the 68000. As the data
byte for each memory location is only
8 bits wide, each 32-bit ‘Long Word’
requires four bytes of memory; there-
fore it takes four times as long to
squeeze out.

As the 68008 works on interrupts,
timing is impossible using the CPU’s
internal clock; that’'s why a separate
processor(the 8049)isusedforinput
and output (including the keyboard).
The chip might also have to be pro-
grammed so as to allow the users to
gain accesstodisks and so on.

The CPU has inside it eight data
registers (numbered DO to D7) and
eightaddressregisters(AOto A7) that
contain data (see 68008 — Internal
Architecture on page 47). It also has a
program counter and Status register.
Apart from the Status register (which
is 16 bits), these are all 32 bits long.
Address register A7 is used as the
stack pointer and in fact consists of
two registers, the User Stack Pointer
(USP) and the Supervisory Stack
Pointer (SSP). Depending on the state
of Supervisorflag in the Status regis-
tor, one or other will be present in
A7.

Whenusingmachinecode,you’llal-
ways be in the User state, with the
status bit 13 set. Any programming
error, interrupt (internal or external),
TRAP,TRACE oroperationdirectlyon
the Status register will cause the
68008 to jump to an address con-
tainedinthebottom 1Kof ROM mem-
ory; the precise location depends on
what caused the jump. However, as
these instructions are banned in the
userstate,it'lljumptoanerrorroutine
in ROM. These vectors are stored in
ROMandcannotbealtered.Theyare
known as Privileged instructions and
can only be used in the Supervisor
state.

Itwouldseemfromthisthatthe user
isnotallowedtotakefullcontrolofthe
processor, something that hasn’t
happened before on other Sinclair
machines. The Status register is

on the Sinclair QL.

divided into two parts. .. the system
byte which controls the state of the
processor (bits 8-15)andthe userbyte
(bits 0-7) whichisthe same astheflag
register onthe Z80 except that it has
an extra carry flag called EXTEND.
This Xflagisusedtoindicatecarry,on
32-bit operations. The system byte
contains flags for the TRACE mode
(for single stepping through program
instructions, bit 15), Supervisor state
(as mentioned above) and the inter-
rupt mask (bits 8-10).

‘Machine code instructions can
operate ondataarrivinginany of four
forms, 8-bit Byte, 16-bit ‘Words’, 32-
bit ‘Long Words’ and Binary Coded
Decimal 8-bit bytes. These are iden-
tified by the letters B (Byte), W (Word)
and L (Long Word) in the assembler
instructions. Address registers are
used as references to data or pro-
gram areas, butcan only be usedwith
WwordsandL words.A7 andthe stack
pointer must be used with L words.

Instructions can be used to protect
the upper parts of the tegisters, while
operations are done on the bottom

end. The instructions used with QL
run into at least a thousand different
variations (compared with the Z80’s
174), but all are at least one Word
long. The first 16-bit Word contains
the information the processor needs
concerning the type of operation and
whetherany more Words are required.
All the Words after this first Word are’
EXTENSIONS(thatis,data)whichare
eithertobe usedasthesourceordes-
tination of the data. They can also be
usedasanindextoatable,fromwhere
the nextdatawill be taken.Soinstead
of programminginbytes,you’llbe pro-
gramming in 32-bit Words. The pro-
gram counter reflects this in that it
increments four bytes at a time.

The instructions (as listed in the
68008 Instruction Set) have different
names to those of the Z80; therefore
equivalents (where available) are also
listed. The addressing types are:
Register Direct Transfer using
register numbers onlyinthe
instruction.

Register Indirect Using the
address contained in the registers

QL MEMORY MA
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' themselves foraccess to data.
CHIP CHAT Absolute Using data containedin

the instruction as an address.
SECRETS OF THE Program Counter Relative Asin
68008 the jump relative instuctions on the

Z80, but using a 16-bit offset.
Immediate Using data stored in the
Instruction rather than the Data
area.

Implied Using stack pointers,
program counters as references to

- Shift left
 Shift right

- Jump relational on condition

 Bit test/change

Bit test/clear

Branch

 Bit test/set

Branch subroutine

it test

egister compare limit

lear data after

ompare

est, decrement and branch

ultiply Signed or Unsigned 16 bits

xchange registers

ign X

ump

ump subroutine

 Load Push register on stack

Use register as Stack Pointer and restore
ogical shift left/right

oad memory or register

egate decrement with X

eset external devices
otate left/right

s above with X

eturn from exception
eturn and restore
eturn

ubtract decimal with X

et condition on data
umps to Trap routine
umps to routine on overflow
et condition using registers

Notes

* Banned operation in user mode.

X = extension bit on 32 bit (carry).

Branch is always a relational jump.
Condition indicates use of Status register
flags.

data.

And you can add to this, Repeated
Instruction (incrementing or dec-
rementing the address used), and
using the registers as a pointer to a
table of data.

With all this wide variation of
instructions on 16 different regis-
ters, an assembler is well recom-
mended. Unfortunately none is
available at the moment and
although machine code data can be
entered on the QL, it cannot be run
onVersion 1 of the software.

As an example of the power of the
instruction set, the DIVIDE and
MULTIPLICATION instructions are
included in the CPU. Instructions
such as divide and multiply will only
work on words and the data must be
contained in one register. This is
purely an integer function as no pro-
cessor understands floating point
arithmetic. The result given is
therefore a sum of 16 bits with an
overflow (if there is one) and a
remainder if the operation is a
divide.

The QL has no USR call, but uses
the instruction CALL followed by a
set of optional parameters. These
set up the data registers DO and D7
and registers AO to A7. The register
DO must contain O on returning to
the Basic or an error code using DO
as the error number. A6 must not be
altered as it holds an address used
by QDOS. A7 of course will be set up
as the User Stack Pointer.

An area of memory can be reser-
ved by using the instruction RESPR
(X) which reserves X bytes of
memory. This is done by lowering
the top of the available memory to
give the number of bytes required;
running the program again will lower
the top of memory by X bytes until it
crashes the machine. CALL is inten-
ded to allow the user to create new
commands using machine code and
thus does not return a value to
Basic. Any values must be dumped
into the reserved area of memory
and read back by PEEKing the loca-
tion after returning to Basic, via the
RTS instruction.

When implemented, a program
using machine code would go some-
thing like this (the syntax on the final
version may be different, but the pro-
gram lines will be similar):

1000 REM RESERVE AREA

1010 LET A= RESPR (100)

1020 PRINT “RESERVED 100 BYTES FROM ;A

1030 FOR X=1T0 100

1040 READ D: POKE A+X,D

1050 NEXT X

1060 CALL A,D0,D1,02,03,04,05,06,07,A0,A1,
A2,A3,A4.A5

1070 REM RETURNS HEREIFD0 =10

1080 DATA 1,2, ETC

But until Sinclair furnishes us with the
full Basic manual and a properly work-
ing Basic inthe QL,the onlywaya user
canlearnabouthowthe QL functionsis
by using PEEK to look at the memory.
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Supplying The
Mythical With The
Hypothetical

Inthe race to produce
hardware add-ons for the
until recently unseen and
unfinished QL, manu-
facturers are falling over
themselves in their attempts
to gain the distinct
advantage of at least
announcing theirintention
of designing the add-ons
users willneed to turn the
QL into a dream system. And
even though the difficulties
involved may turn the dream
system into more of a
‘dream’ than you at first
thought,when ever did lack
of information or speci-
fications get in the way of
the forces of big business?
Within a couple of weeks
of the QL being announced
to a suspecting public,
linked advertising was
spotted in the pages of
Personal Computer World
magazine. There was, for
instance, Miracle Systems
of Cambridge which said it
was planning to supply the
QL owner with a parallel
printer interface. “But”,we
asked the company’s Mr
Honeyball, “how can you
produce such a device
without the necessary
technical details?” “Well,
actually”, he said, “it's notin
production yet. Butit’ll only
take us three or four days to
tailorthe interface afterthe
first batch of QLs becomes
available.” Anyway, for £49
the purchaser gets an

interface that plugs into the
serial port; no software is
required to drive it. Since
that discussion, nothing
more has been heard at our
end. If you're interested,
phone 0223 312886 and
see how they’re doing.

Lurking but a few
advertising pages away
from Miracle Systems we
found Xcom (Services) Ltd
of London; the company had
been quick to notice that the
QL was incompatible with
floppy disk drives —and was
doing something about it.
But how had Xcom
managed to designa QL-
compatible disk drive unit,
complete with controller,
that plugsintothe
expansion port? Well, it
hadn’t-but you could make
dowith an RS232 interface,
says the company’s MrJohn
Seaman.

Asfaras Xcomis
concerned,the QL is very
much a computer to be
associated with and, despite
an apparent lack of the
machine itself, the ads-
continue to be placed with
the QL-based disk drive still
very much the star
attraction. More details on
01-539 4147.

Following up stories like
this can be very

despressing, especially
when the company you
phone seems more
interested in the possibility
that you've actually
managed to get hold of a
QL, rather than going into
too much detail about its
own would-be products. But
one company (which shall .
remain nameless) had a
rather different story to tell;
it had the obvious pleasure
of being ‘in’ with Sinclair
Research,and thus had a
chance to sample the wares
before the general public or
Press.

Unfortunately, the
various versions of the pre-
production QL had proved

more confusing than helpful,

and, to date,company ‘X’ is
still awaiting the suitably
finished article it needs in
order to carry out proper
experimentation. This, in
fact, is one company that
probably more accurately
reflects the market for add-
ons; Sinclair Research
computers have always
been blessed (thankfully!)
with a more than adequate
hardware supportindustry
and most seem to be waiting
for the definitive QL before
taking the advertising
plunge.

A company with rather
more chance than many of
achieving compatibility is
Microvitek, the Bradford
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based firm that produces
high quality monitors.
Coming complete with a 14-
inch screen that’s capable
of a 653 by 585 pixel
display, the company claims
that its modified Cub
monitor is ideal forthe QL.
Furtherfacts on this one can
be chased upon 0274
390011.

Great Fables

Dept

From the hypothetical to the
well nigh impossible, and
here comes perhaps the
best story of them all. Joe
The Lion, a new-ish software
house, has been putting it
about that it's currently
working on a project that will
allow QL owners toreapthe
benefits of running
Spectrum software on the
QL.

Called the Spectrum
Emulator, this Microdrive-
based program will (it is
claimed) allow the wealth of
Spectrum software to jump
straightintothe QL RAM -
just like that. Sounds great,
doesn’tit? The only trouble
isthatJoe The Lionis
currently scouring around
for Z80 and 68000
programmers to write the
thing—-which isn’t exactly
the most inspiring of news.
(By the way, fairly recent
word for Commodore 64
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owners was that a program
was being written to allow
Spectrum software to be run
onthe’64; now, nearly three
months later, an update on
the situation is still awaited
from Phoenix Software.)

Another slight problem
(apart from the fact that
most of the experienced
programmers we've
mentioned the idea to,
reckonit can’t be done)is
the cassette interface. The
QL hasn't got one —which
provides yet another
mammoth task forthe
gallent crew of HMS Joe
The Lion. Presumably, the
software house named itself
after the eponymous track
on the David Bowie Heroes
album; maybe instead it
should have flipped over to
the other side for Sense of
Doubt.

QL Brought To
Book

It's the year of the Olympics
(in case you hadn'’t noticed),
an event where many of the
world’s top athletes and
performers battle it out to be
first past the tape. Book
publishing can be alot like
that too. Whenever a major
new computer or package is
announced, there'sa
tendency for publishers and
writers to pull out all the
stopsin a supreme effort to
get their mighty tome to the

CONCURRENT AFFAIRS

bookshops in the shortest
possible time —and thus
gain adistinct commercial
advantage overthe
competitors. Pitman
Publishing Ltd and author
Boris Allan have definitely
hit the line first with The
Sinclair QL Companion.

Not only is this the first of
many QL orientated books
to reach the public, it’'s also
managed to sell outin
record time. Unfortunately,
there’s often a price to pay
for such ‘fleet of foot’
publishing action — quality
can become directly
proportional to the time
taken to write it; and in this
case, quite afew people
believe that Boris has blown
it!

This would be a shame,
because Boris in the past
has produced some
eminently readable and
useful books (his one on
Logo being perhaps the
best). In trying to get this
particular title to the shops
first, it's afair guess that he
relied heavily on preliminary
documentation (now
considerably changed) and
the experience gained
directly from other projects.
Forinstance,achapteron
turtle graphics seems to
have been lifted straight
from a previous book (the
Logo one) and although the
program examples have
been changed to reflect the

Will we see Joe The Lion
eating its own words?

(- .

capabilities of SuperBasic,
the whole thingis now
redundant. Why? Because
SuperBasic now contains all
the keywords and functions
necessary for performing
turtle graphics; the subtle
programming techniques
that heillustratesin the
book are now irrelevant.
And there’s a section on
the Intel 8049 processor (for
keyboard and other
associated processes)
which is useful, but only five

The Sinclair

Companion

Boris’ book — first past the
post, but all the worse for it.

pagesinlength. That's
hardly agood enough
reason for spending £6.95.

| always feel diffident
being rude about somebody
else’s work, but no doubt
Boris and Pitman will
produce somethingin the
near future that's worthy of

publication for reasons as
much altruistic as financial.
When it comes out I'll look
forward to reading and using
it.

Meanwhile, The Sinclair
QL Companion (by Boris
Allan) is published by
Pitman Publishing Ltd, price
£6.95andISBN 0273
021877.

Nigel Cross

GST Goes OEM
Aninteresting development
in the QL world has been the
announcement from GST
Computer Systems Limited
of Cambridge of an OEM
product based onthe QL.

Forthose notin the know,
GSTis the company that
was responsible forthe QlL’s
QDOS operating system.
Usingits obvious
understanding of the
Motorola 68000 range of
processors and the Sinclair-
designed board, it's now
negotiating with Sinclair
Research to produce an
OEM product around it.
Provided with the system
willbe GST’s own operating
system, 68K/0S, and the
idea is that systems houses
and OEMs will be able to
use the product to provide
added value systemsina
variety of application areas.

It's interesting too that the.
system will allow the
capability of a 16K ROM slot
for bespoke software —
which is not unlike the ROM
cartridge concept that the
QL has now. Being able to
use this slot for the software
will free the rest of the
memory for data, etc., for
such things as CAD, data
acquisition and point-of-sale
requirements.

Already available for the
system is a software
development environment
allowing programs to be
written in Pascal and
assembler using either
Motorola EXORmacs or the
VME/10 to run under 68K/
OS. In brief, this operating
system needs only 32K
ROM and 64K RAM to
provide a useable system
with functions such as multi-
tasking, multiple windowing
on screen and device
independent I/0. An
optimised disk filing system
isaninherent feature of
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68K/0S, soit’s possible that
we could see QL lookalikes
with disk available in the
near future, thereby
removing the grouse that
many have about the QL’s
Microdrives.

GSTisalready.in
negotiation with a number of
software suppliers to
provide languages and
applications for its new
operating system; Pascal, C,
Basic, wordprocessing,
database and spreadsheet
are among the first
packages expected to
arrive.

Anyone interested in the
system should contact DrJS
Fenton at GST,on 0954
81991.

The Printed
Herd

Pitman isn’t the only book
publisher hard at it trying to
blast the market with QL-
based books. Three other
outfits at least are closing in
with their offerings —
Century, Hutchinson and
Melbourne House.

Looking at Century first,
the company is expected to
release no fewerthan
eleven books in total, seven
of which will be directly QL-
related and four less so. Of
particularinterest are five
books about the software
thatcomes bundled-up with
the machine — Quill, Easel,
Archive and Abacus — one
title for each, plus another
giving an overview of their
inter-relationship and
explaining how to use them.
Going under the group title

of QL Software User
Handbooks, these should
be very useful for the
prospective business user.

Also from Century are two
technical works: Quantum
Theory and Advanced
Quantum Theory, and four
othersrelating to both use
and programming of the
Motorola 68000 and 68008
chips, as well as the
language C. Century
Managing Director, Richard
Brockbank, wouldn’t be
drawn into giving a release
date for the titles, but did'say
that they would only arrive in
the shopsas and when
adequate quantities of the
machine have been
produced and distributed.

Little, unfortunately, is
known about Hutchinson’s
offering, save for the fact
that a series of titles will be
available underthe
editorship of Robin
Bradbeer (of Spectrum
manual famel). It's expected
the series will run initially to
around ten titles; again
release dates were not
available.

With both Century and
Hutchinson liaising with
Psion (the bundled software
originators) for the writing of
their books, the results
promise to be accurate,
readable and useful.

The Great
Accumulator
Ifyou were one of the many
who sent cash off to Sinclair
Research in the hope of
getting a ‘28-day delivery’
QL, you'll no doubt have
been disappointed to see
the resulting chaos which
has ensued since January.
Forthe most part, Sinclair
Research spokespeople
parried the delay with a
resounding “no comment”
and stories in the press -
computing and otherwise —
were generally confused.
Now, after some five
months, Sinclair Research
seems strangely proud that
(atthe time of writing; 1000
QLs have been sent packing
to their owners. And yet at
the high point of ordering,
it was rumoured that
£200,000 a day was drifting
into the Camberley offices.
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One of the letters that was all too fam 4
to those who waited.

Perhaps you'll have spotted
the cash difference.

Assurances have been
quickly made that the
money, far from being
frittered away, will remain
untouched in a trust fund.
But, as Guy Kewney so
succinctly pointed out in his
Personal Computer World
news column, the cash
accumulated in the fund
may well be taken as part of
the company assets earned
corporatively in the financial
year 1983/84. No great
effort has been made to
deny any of these rumours.

Somehow there’s a sheer
lack of professionalism
about it all. Take for example
the ‘Dear John’ letter which
was sent out to all
customers who’d actually
made that important move
into the Cambridge
corporate wallet. “Demand
forthe QL has been
phenomenal” ran the letter -
hardly a valid reason for not
delivering any at all. Earlier
the excuse given to the
Press was*“development
problems”.

There’s afeeling that the
QL’s grossly premature
launch (the cause it’s said,
of much anguish amongst
Sinclair’s technical staff)
was nothing more than a
calculated attempt to beat
Macintosh and Amstrad to
the starting gate. But, at a
time when the company is
seeking useful financial
results forthe period 1979-
1984 -sothatitcanbeina

position to go publicin 1985

—isitfairto use cash from
expectant QL owners to
boost figures, asiis
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rumoured to be the case?
Sinclair Research keeps
telling the Press that the
public comes first. The
public, however, may need
further assurance.
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Ho-Ho-Ho
Overheardinalocal
computer shopdept...
Customer approaches
assistant about the QL.
Apparently he’s already
ordered his machine, but is
somewhat confused about
the definitions of its
capabilities. He asks, “Isita
32-bit, 16-bit or 8-bit
machine?"

“Oh nosir,” replies the
assistant. “It's a 2-bit
machine.”

“I'm sorry, what was that?”

“It's a 2-bit machine. One
bit'sthe QL and the otheris
thebit that hangs out the
back to make it work!”

Allthis, of course,
delivered with deadpan

panache.
oL usen ss)
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Rumours inThe
ROM

While many of us have still
yettosee aworking QL, let
alone actually catch the
postman trying to squeeze it
through the letterbox, Psion
is starting to hit the software
trail.

As most will know, the
four Psion packages come
as freebies with the QL ; at
present they're resident on
Microdrive. The plan,
however,isto launch them
as ROM cartridges, which
would ultimately allow the
user another 60K of RAM to
play with. That would give a
lot more scope, especially
forthe database package,
Archive.

The disadvantage of the
idea will probably already
have occurred to you - cost.
Asthe packages are
presented free with the
system, the demand for the

ROM cartridges is not likely
to be huge and the method
usedto encapsulate
programs on ROM is pricey.

Still, it is encouraging that
one software house at least,
albeit Sinclair Research’s
favourite, is thinking of using
the ROM cartridge option.
Since the system was first
pioneered on the Spectrum
(backin 1983, with the
arrival of the Interface 2

unit) not one software
house, other than those
supported by Sinclair itself,
has putits faith in the
cartridge technology. Watch

this space for further details.

STOP PRESS!!!
Exit The Kludge

The QL now appearsto be
‘Kludge free'.

Quickerthan expected
(and reacting no doubt to
considerable customer
misgivings about the rogue
ROM hanging out the back)
Sinclair Research has
shifted the errant 16K of
hardware back to where it
should have been in the first
place, inside the case.

Normally it takes several
months to ‘burn’a new ROM
and bring quantity supply up
to areasonable level.
Sinclair, however, has taken
aquicker route and, for the
time being, has kept the
whole thing on EPROM, the
new 16K being piggy-
backed onto the existing
32K.

These days, the normal
retail price fora 16K
EPROM is around the £9
mark; but the cost of the
32K version is something
else altogetherand
enquiries among the
cognisenti reveal a retail

price (if you canfind them at
all) of up to £80! However,
Sinclair Research claims to
have ‘done agood deal'.
Anyway, with the Kludge

out of the way, at least the
company is less likely to be
mauled by adverse publicity
With Uncle Sir Clive strongly
touting his new wares in the
direction of the BBC, it could
be argued that satisfaction
isnow the name of the
game; in addition, of course,
the move releases the
cartridge port for programs
on ROM —all that's needed
now is for the software
houses to play ball.

The code for the latest
version of SuperBasic is
‘AH’ To check whether
that's what you have, Print
VERS. Those who've been
blessed with the latest
edition say many of the
previous problems really
have been erased; it's now,
forinstance, nothing like so
easy to crash the machine.

Keep reading QL Userin
the pages of Your Spectrum
for the latest on the ‘QL
without a Kludge'.

ACase Study
Aquickglance atareal QL
shows that, althoughit's a
little less impressive in size
than the advance four-
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Quantum Leap Systems.

colour promotion may have
suggested, it’s still just that
bittoo bulky to cram inside a
briefcase. So... Middlesex
company, Quantum Leap
Systems, has racked its
corporate brain and come
up with something called
the 4QL System.

Basically, it's a case for
when you want to be seen
around town with your latest
acquisition; aterminal set-
up for keeping the system
nice and tidy. Aimed at the
executive and professional
QL user,the unit has been
designed to match the
wonderful Henry Ford
colour sense of Sinclair
Research and incorporates
room for a good number of
the accessories thattend to
accompany computers
emerging from the
Cambridge mill.

To achieve this startling
match, Quantum Leap
Systems has done a deal
with a couple of interested
companies, Brother and
Microvitek. The result is a
black Brother HR5 printer
and a 12-inch Microvitek
monitor built into a black
cabinet, either RGB or
monochrome. Compart-
ments within the 4QL will be.
available to hold the yards of
cable necessary to link the
whole thing together, all of
which is kept discreetly out
of sight during operation.

At the time of writing,
things were still a little
undecided on the financial
side. Managing Director Mr
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At last the QL is with'u — well, some of us -
question now is which version do you ha

Hadid said, “We haven't
decided on that yet -
because we don’t know
whetherwe’ll be selling it as
acomplete package, QL and
all, or as separates.”

Still, if you're one of the
chosen few, and you’d like to
bring some order to your
home system —or perhaps
you want to show off the QL
at work—you can contact
QLS’s MrHadid at 68
Foxwood Close, Feltham,
Middlesex TW13 7DL.

Monitoring It

The RGB interface cable
from Sinclair Research now
costs about £14. For this
you get a sealed 8-pin plug,
two metres of cable and
eight bare wires at the other
end. It seemed possible to
reduce this extravagance by
purchasing an 8-pin DIN
plug from a local shop (cost,
46p) and some cable (6-core
in this case); the plan was to
connectthe QL tomy
Mitrovitec Cub monitor.

Unfortunately, things
weren’t as straightforward
asthey seemed. Forsome
unknown reason Sinclair
Research has decided to
invent its own pin
numbering system for
‘standard’ 8-pin DIN plugs —
which in factis a mirror
image of what you’d usually
expect. And that wasn’t all. It
seems that Microvitec’s
monitors expect RGB input
in a standard form and,
perhaps predictably, the
QL’s output is a variation on
that. A spokesman for
Microvitec said that the
company had identified the
problem areas and is
currently developing a
modified version of its
popular medium resolution
monitors for interfacing with
the QL.

But the good news is that
you can use Hitachiand
Sanyo monitors right now as
they stand

If you want to try and
interface yourQL toa
monitor that you have
already — but are having
difficulty finding an 8-pin
DIN plug —then HL Smith
and Co. Ltd, 289 Edgware

Road, London W2 (01-723
7595) has them.

| Major bugs
- bothare alive and welland
| threatenmg todisconcert

. new owners of the Sinclair
| OL Forexample when your

| machine hasnothing =
: 1mporiant init tryentering:

| youcan’t Bre
. nostation listening or the

Baszc seems a glant (if late) step forward. ,
Guftersmpe who have FB are somewhaf in schtuc

.minotbugs,

SOATE 1984may. 10,111

| whichisalmost the cotrect
| syntax exceptthat' may

| shouldbe ‘5’ Instead of

| pointingoutanerror the

| machine locks tip — very

| user friendly! In fact if you

| replace any of the '

| parameters by undeclared

| variables the QL will bomb

| out But the biggest bug yet
- discoveredonthe Ol isone
| thatinvolves string arrays.

| Tryand access an element

| Ofastringarraythathasnot

been defined in a DIM
statement and instead of

| variable not found the
. machine once again Jocks
| up. filling the lower window

with garbage! It seems
strange that, with all the
extratime they had no-one

| gotaround (o testing the
| string arrays!

Another, more mmor bug

- isthat the value ot the line

number created by the

| AUTO is never checked. To
. seethisinaction try AUTO
| 32760, 10. The first number,
| 32760.is OK but look what

. happens next — the number
. -32766 isgenetated which

ts rejected when you hit
RETURN, 7
Otherbugs seem to lie in

| the QDOS section of the ,
| firmiware pa ficularlyinthe
. networking area The ‘
| adverts and the spec say

| thatthe QL networks with

- the Spectrum but 1

| experiments by colleagues
| have

hown that itrarely
-~ mainly because the

| two machines appearto use
| different standards In
. addition. once youtry and

transmit over the network

ifthereis

Spectrum doesn't

_ understand the machine

just locks up Thiscanbe

' particularly disastrous when

you're trving to send data

| fromone of Psion's

programs — ynuy loose all
your data when you press
RESET

And other gripe .. bhpuigj .

you madvartant;y insert

formatied car?m:}gfrrx intoa

O Mzcrodme Wi

up w:th the moigt st
running Again the

_ conseguencesare
_ disastrousifit happensin
cmeof the applications.

Somuchforthe

~ accidental bugs, let'stakea

look at the deliberate ones '

—well notexactly

deliberate but there aré‘

things inthe Basic that ,

should have been knocked
Onthe headfongago The
_mostobvious is the way

- OWBV&I' tho

- presur ab!ybecau

_ thathastobe followed bya
number ft

reievant COdé’ was agai

Basic lines are entered th"é .

syntax checked, and then

rejectedwith ‘bad line’ it
theyare wrong It wouldn’t

be so awful if you could get

the line back butitjust .

scroHs up and out of reach.
Intact the Basic finally

rocessing

_details were to follow.

However although at so

. decaded to scl

_ shippedtocustomers has o
_ changed guite dramatically

from that indicatedinthe :

 manualsgiven away atthe

latnch Many commands

~ havebeenmodifiedor
removed completely anda
few new ones added Inside
the BOM lie the remnants of

some earliercommands that

were probably disabled

_ whenthe 32K limit became

apparant liseemsa shamg

_that oncethe kludge
gmangementwas chosen
with its extra 16K space the

code was nol re introduced
There are many examples

of simple changes some of _
_ which seem guite

inexplicable For example

the original command toplot
a pixel was (not surprisingly)

PLOT butatsomestage it

was decided tochangeitto

POINT This thenruled ot
__any point function for
_examining the pixelcolours
onthe screen The original
_ _circle plotting command
_ was GIRCLE but there were

internal disagreements on
whether or not it should be
called ELLIPSE: in the end

they reached a compromise |

by including them hoth!
Another wenrd examp

- from disk Howeve
. someonedecided thiswas

WOk EADd RE
willwork Ok

__stageitwasob iously

_isthe fact that a name usec
, 'for qn array c,*:mnot be u

' b$(2)




The QL coulddie of software starvation
unless program writers can find their
way around its major.weakness — the
lack of a cheap medium for software
distribution.

Until the advent of the QL, software
forall Sinclaircomputers was supplied
on cassette. The QL Microdrive unit,
intended to replace a cassette inter-
face,usesthesame mediaasthe Spec-
trumMicrodriveandthat’sbeenwithus
for almost a year now. Despite that,
there is still not one single Spectrum
program sold on cartridge, although
some cassettes contain ‘Microdrive
compatible’ programs which can be
transferred by the purchaser.

There are many reasons why the
Microdrive has sofarfailed to catch on
asameansofprogramdistribution.The
firstis not relevant to the QL — it’s just
the simple fact that the market is small
because relatively few Spectrum
owners also have Microdrives. Butyou
can buy programs — on cassette —
which are designed to use the Micro-
drive. Therefore there must be other
reasons why cartridges have yet to
find favour.

Price Of Failure
The main reason why software houses
shy away from the Microdrive is cost.
Blank Microdrive cartridges retail at
£4.95 — ten times the price of com-
puter cassettes. The wholesale price
differential is even greater.
Bulksupplies of blank cartridges are
distributed by Prism Marketing. In May
QL User phoned the company to find
out the cost of cartridges in bulk.
Although Sinclair's Software Manager,
Alison Maguire, says that “unlimited
numbers of blank Microdrive cart-
ridges are available’ there was at first
considerable confusion about whether
ornot Prism hadanystocksatall. Even-
tuallywewere offered aminimum price
— in quantities of a hundred up — of
£3.30 per cartridge. Most software
houses pay between 15 and 25p for
blank cassettes, which are — by com-
parison — far more widely available.
(I's rumoured that the Microdrive’s
unit price of manufacture is around
nine pence! Ed.)

Coping With Copying

Another reason why software houses
prefer cassettesis ease of duplication.
The superficial speed advantage of
Microdrive recording is: eradicated
whenyouconsiderthatsoftwaretapes
are recorded at high speed — usually
32timesthe speedatwhichtheywillbe
replayed — on banks of equipment
which make many copies at once. This
equipment is fast, reliable and readily
available, since it's also used by the
larger music industry. Specialist firms
exist to duplicate cassettes, but if you
want to copy cartridges you must do it
yourself.

When you copy Microdrive cart-
ridgesyou have to use astandard com-
putersystem,whichisnotdesignedfor
heavy, non-stop use, day after day.

LOADED
UESTIONS

The lack of a cassette input on the QL could resultin a nasty
bout of software starvation for the new device. Simon
Goodwin spells out the dangers and hypothesises on ways the
software houses might be steered around their Microdrive
inhibitions.

Each cartridge must be formatted be-
fore use — aprocess which takes about
half aminute. Thenamaximum of eight
copiescanbe madeatatime.EvenSin-
clair Research is said to use a ‘daisy
chain’ of eight Microdrives to record
the programs supplied with Microdrive
systems. The cartridges mustbe inser-
ted and removed by hand.

Simplethoughthis proceduresounds,
it'srelativelytime-consuminganditwill
undoubtedly make it harder to cope
with peaks in demand for software. By
way of comparison, the largest tape-
duplicators can record and package
more than half a million cassettesin a
working week, using almost entirely
automatic equipment.

Mechanical Tangles

Another bottle-neck could be the sup-
ply of tape for blank cartridges. Only
one firm in the UK manufactures the
high-quality lubricated video tape
required. s

Forthose who daren’t destroy a £4.95
item to satisfy their curiosity, about 17
feet of 1/16-inch wide tape is loosely
coiled around a half-inch spool inside
each cartridge. The tape is pulled from
the centre ofthe coil, pastthe foam pad
at the front of the cartridge, and then
guidedback,inacontinuousloop,onto
the outside of the coil.

The design ominously resembles a
Ya-scale model of the old ‘8-track’ cart-
ridge, which became extinct a few
years ago. That died out as a result of
competitionfromthe cheaper,simpler,
compact cassette. ltremainstobe seen
whether or not Sinclair has learnt the
lessons of the 8-track experience.

There’s little chance that blank
Microdrive cartridges will become
available from an alternative supplier,
since the design is protected by a
drove of mechanical patents. There’sa
waiting list of 18 monthsjusttoreceive
copies of the patent submissions!

Another weakness of the cartridge,
in the eyes of software houses, is the
fact that it doesn’t travel very well.
Although the casing is rigid, like a cas-
sette, the tape canbecome snarledifa
package containing a cartridge is

roughly handled. The high accuracy
required by the drive, and the speed at
whichthe tape moves —abouttwofeet
per second — can make unevenly
spooled cartridges almost useless.
One cartridge we received through
the post was so shaken that to start
with it only had a usable capacity of
10K. Half an hour's non-stop format-
ting (erasing and re-recording the con-
tents) was required before it had been
re-spooledto hold the advertised mini-
mum of 85K. The ‘returnrate’for Micro-
drive programs could be quite high.

Dodging The Drive

In the light of these problems with

Microdrives, many software houses
are lookingforalternative ways of load-

ing programs into the QL. Ironically

almost all of these are devious ways of

adding the cassette interface which

Sinclair Research has so deliberately

omitted.

The simple option of plug-in ROM
cartridge software has been tem-
porarily denied by Sinclair, since early
QLs are supplied with the ROM con-
nector already occupied by the ‘Kludge’
(see page 7), a unit that's needed to
make SuperBasic and QDOS work.
Eventually this disappeared inside,
but in the meantime it was not poss-
ible to add cartridges without unplug-
ging the QL operating system. The
other point is that ROM cartridges are
very expensive in comparison with
cassettes, and it takes a long time to
getthem into production.

Connecting Cassettes
Turningtothetapeapproach,thereare
anumberofwaysarecordedsignalcan
be squirted into a QL. An immediate
problem is getting the QL torecognise
and understand that signal. In theory
you could record the information sent
from the ‘network’ or RS232 sockets
and play it back through a cassette re-
corder. The QL can load and save via
those sockets, so the problem would
seem to be solved. ‘

In practice this doesn’t work. The
RS232 requires a number of other
signals besides the data; special hard-
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THE MICRODRIVE CARTRIDGE EXPOSED

THE ‘WRITE PROTECT’ TAB

THE TAPE

THE TAPE SPOOL

A GUIDE WHEEL
THE HEAD PRESSURE PAD

The eight metre length of tape in the cartridge comprises 2mm video tape —
used for its durability and high storage density and coated with a material that
allows it to slip easily from between the metal tape spool and the wound tape.
When set in operation in the Microdrive, the read/write head presses the tape
against the head pressure pad. While the ‘write protect’ tab is left in place, data

can be read from or written to the cartridge; if the tab is removed, the cartridge
can be read only — a fairly crude means of protecting your data.

SPECTRUM TAPE FORMAT

Start address
LSB, MSB

Filetype Filename
0= Basic program Ten characters,
1= Numeric array padded with spaces
2 = String array as necessary

3= Machine code

length block used by the Spectrum.

The QL User suggested tape format, featuring the 17-byte header and variable

Line number
LSB, MSB

Filelength
LSB, MSB

ware between the tape-player and the
computerwould be neededto generate
those signals. .

The network port is single-speed,
and that one speed is far too quick to
allow error-free recording on a normal
cassette recorder — a video recorder
might be more appropriate! The same
snag crops up when you attempt to
induce a signal into the Microdrive
tape-head via a cassette recorder-
driven eletromagnet (like a telephone
pick-up in reverse), instead of using a
moving magnetic tape.

However, experiments with the
Spectrum Interface 1 network system
have shown that cassette programs
can be loaded by a small software rou-

tine which reads the network socket °

instead of the cassette port. The QL
network is compatible with the Spec-
trum version, so the same trick should
alsoworkonaQL.Youcan’t SAVE from
the networksocket —thesignallevelis
too high — but this will not be a major
problem for software houses, since a
simple circuit can be used to reduce
the level when making master tapes.

The key phrase here is ‘small soft-
wareroutine’,becauseitisnotpossible
to load programs in a cassette format
until you've loaded a program to do it.
This chicken-and-egg situation has
prompted some programmersto design
astandardloader program —supplied
only on Microdrive —which can subse-
quentlybeusedtoloadarangeofother
programs from cassette.

United We Stand

This is an area in which co-operation
between software houses could be
crucial,orwewillend upwith arange of
incompatible loading formats and the
need to buy a different converter — on
cartridge — to go with programs from
each supplier. This would increase
costsandpotentiallyrestrict choice for
purchasers, removing most of the
advantages of cassette duplication.
PromptactionbyabodysuchasGOSH
— the Guild of Software Houses —
could prevent this problem, but pub-
lishers are not traditionally co-operative.

As our contribution to the new stan-
dard, QL User would suggest that cas-
settes should use exactly the format of
Spectrumcassettes—a17-byte head-
er recorded at 1500 baud, describing
the subsequent data, which is recor-
ded in a variable-length block at the
same rate. Although this format is not
ideal, for technical reasons, it is well-
specified, easily tested and probably
the most reliable cassette format yet
marketed. It would also make it poss-
ible totransferdatafiles backandforth
between SpectrumandQL,withoutthe
need for the Spectrum owner to have
Interface 1.

The biggest flaw of the Spectrum
tape format is the limited size of block
which the Spectrum format can allow
—amaximum of 65,535 bytes. In prac-
tice this need not be a major limitation,
since once asinglefile hasbeen loaded
it can auto-run and load other sections
using any other format — perhaps a
‘headerless’ file, as is used on many
new Spectrum games. The key pointis
that this feature would, in theory, allow
any program to be loaded into a QL
from cassette.

The scheme is open to criticism be-
cause it makes ‘software protection’—
the prevention ofillicit copying—rather
difficult. Since the standard code is
published, anyone can imitate it. How-
ever, that criticism could be levelled at
any system, since any ‘loading’ pro-
gram must—atsome point—existina
code which is recognised by the QL,
and hence copyable. So-called ‘bit-
copiers’ — the digital equivalent of
photocopiers — can be fooled by pro-
gramswhichloadinmorethanonesec-
tion, using a mixture of codes.

Before thisstandard can be adopted
a number of decisions must be taken,
suchaswhichaddressshouldbe made
as ‘zero’, and how ‘auto-run’ files (pro-
grams that begin execution as soon as
they are loaded) should be implemen-
ted. At first only CODE files need be
handled.

Conclusion/Prediction

Any computer is useless without soft-
ware, and the future of the QL will rest
uponthereadyavailability of programs
for it. The Spectrum became a best
sellerbecause ofthe presenceofcheap,
well-written software in large quan-
tities. Sinclair could miss a chance to
repeat that success if software
publishers have to rely on Microdrive

cartridges alone.
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If the reported figures are anything to
goby,anawfullot of people haveinves-
ted more than just a little bit of faith in
Sinclair Research —infactrumourhas
itthat orders,atone pointatleast,were
approaching £200,000 daily. And faith
hasbeenallthathaskeptthese people
going until very recently; that and the
frequentlytrumped-up stories so often
heraldedinthe press—computingand
otherwise — all eager to cash in on
what will obviously be yet another suc-
cessful product.

The new device is, of course, the QL
— initials which modestly stand for
Quantum Leap. But nowayis‘leap’the
right word to describe its un-dynamic
entrance into the marketplace; ‘crawl’

might have been more appropriate. Eversince the day the news leaked out that a new device
For, at the time of writing, there are no known as the QL was set to become the latest addition to the

more than a thousand of said devices : : ;
abually it the Hands of CUSGMErs — Sinclair Research balance sheet, Your Spectrum’s Roger

= hel thiz soma ol whilemonthe afer Munford has been following its progress with varying degrees
its much celebrated launch. of intimacy and enthusiasm. We asked him to give an editor’s

eye view of the story so far. . .
What’s For Launch, Uncle?
Nobody who was there at the January
launch of the QL could be blamed for
having ‘flashed the plastic’ in an at-
tempt to stand all the front of what was
to become the slowest queue in com-
puterdom. At the Hollywood-style
press shindig (at the Hotel Intercon-
tinental, no less) the world’s technical
media gathered en-masse to see ‘Mr
Success’ deliver the goods and, to the
whirring of video cameras and the
clicking of Nikons, that’s exactly what
he seemed to do.

Press conferences are cynical
places. Everyone who attends them
has seen it all before and even if they
haven't, they make out as if they have.
At this one, of course, it was Sir Clive.
He’d recently been knighted for his
contribution to British technology and
even the newspapers were there;
everyone was on best behaviour and
that meant taking a professional ap-
proach to any cynicism.

As usual Sir Clive handled
the press well, and from his
elevated podium he quickly
had them chuckling in the
aisles with his unjargoned
speech directedcbviously
atthelesstechnical (and more
widely read) of the world’s journalists.
Handing over to Nigel Searle —the
official Sinclair Research head on the
media chopping block — the present—
ation was on the road.

Bolted down on a bench at the front
wasthebeastthatwe'dallcometoogle
and, like someone else’s newborn
child, we couldn’t touch it — just say
‘ooh’and‘aah’oncue.Televisionsscat- |
tered around the room presented us
with a tantalising glimpse of the won-
dersitwas scheduledto perform—like
the unseasonal high graphics demon-
strationofsnowfallingdownachimney
rightnexttoa Christmastree (suggest-
ing perhapsthatthe launch was origin-
ally earmarked for some time before
Santa’s deadline). So astonishingly
professional was the whole perfor-
mance, verbal promises easily dis-
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pelled the cynicism that many had
brought with them into the room; here
indeed was a working machine plus
four apparently fantastic business
oriented software packages. Maybeg}
wasn't actually working from the Mict
rodrives within the device; nonethe-
less it was still impressive.

Itallseemedtofit. Here was Sir Clive
approachinganew marketand, having
learnt from his previous mistakes, now
he was making his promisedQuantum
Leap into the business arena. And
there it was again... that ‘if you order
now, itwillbe delivered in 28 days’. OK,
so- last time that hackneyed phrase
was used at the Spectrum launch
everyonefoundoutthatitdidn’tmeana
hill of beans. But this time it had to be
different — after all, we’re talking
seriouscomputingandbusinesswitha
capital B.

There’s No Business...

| never actually saw any of the ex-
perienced hacks air their flexible
friends, but there must have been at
least thirty orders placed at the end of
that conference — and, more impor-
tant than that, one or two people were
seriously convincedthatthe QL wasto
be the promise that really would be
fulfilled; | was one.

The unforgettable words of Nigel
Searle “Whenwe introduced the Spec-
trum we didn’'t know what we'd do
next... and now we’ve launched the
QL, we don’t know what direction the
machine will take us...”, gave no indi-
cation that the first direction it would
take would be straight back to Cam-
bridge, for major re-design of the
device.

After the much-publicised launch
there were a couple of months of
deafening silence from the company
which, when you consider how much
money had been putinto the trustfund
withoutthe merest hint of delivery,was
strange to say the least. From the jour-
nalists’ point of view the only informa-
tionavailablewasthatmachineswould
be handed out for review only after
deliveries had been made to cus-
tomers — not so unfairwhen you think
about it. On the other hand, there are
plenty of potential customers who
might quite like to get a few pro-
fessional opinions before parting with
over £400.

Gonna Write A Little Letter

Around the beginning of March, Sinclair
Research began sending out letters to
expectant owners of the QL which
gave the ‘demand has been pheno-
menal’ excuse forits non-appearance.
Anew level of confusionrattled around
the industry — up until this document
hit the streets, word had it that delays
were being caused by ‘the final stages
of development’. Who was going to be
convinced by this ‘phenomenal
demand’when Sinclair Research must
have had projected figures for its pop-
ularity? Added to which, the company
still hadn’t managed to get even one

finished product into the hands of the
waiting hordes.

Still, contact had finally been made
and heavily expectant editorial offices
up and down the country piled in with
requests for machines to review. “We
don'’t have any to give you, I'm afraid”,
was the official reply. “When?”, was the
weary response. “We’ll put you at the
top of the list”, came the answer. Good
news, until it was realised that this was
afairly standard comeback.

During these lean months, all the
press had to go on was a brief look at
the device at the press conference
and, if truth be told, no-one takes much
notice at a free booze-up when they're
convinced that a review machine will

As usual, SirClive

handled the press

well, and from his

elevated podium he
quickly hadthem

chuckling in the
aisles with his
unjargoned speech
directed obviously at
the less technical of
journalists.

be winging its way to the office withina
couple of days. The largish folder han-
dedoutatthe‘do’,(cunninglynamed QL
Manual),wasmeanttothrowyouoffthe
scent and keep you happy; an impor-
tantpart of it was Psion’s section which
was thorough and, without having the
packagestocheckagainst,afairguide
astowhat was to come.

But languages are tricky things and,
presumably, SuperBasic was still very
muchatwinkleinasoftwaredesigner's
eye at this stage — especially if all the
rumours were true about the late re-
design of the ROM and operating sys-
tem. Turning over page after page of
information stamped‘provisional copy’
is not very encouraging for the des-
perate Editor who stands by material
thatislegal,decent,honestandtruthful
—yes, | am talking about journalists.

Having bent every ear in the busi-
ness it must have been difficult decid-
ing exactly how to inform an eager
worldaboutamachinethatdidn’treally
exist.Imagine the shock of finding vast
tracts of the computing press tossing
scruples and caution to the wind and
reviewing the beast from afar. Andin a
way who can blame an editor for feed-
ing hungry readers with the food they
craved.Clearlytheyallwanted to know
about a product that was going to do
“what the ZX80 did forgames comput-
ing, in the business computing world”,
to roughly quote Nigel Searle.

Hypothetical Hype

Nothingis likely to getin the way of the
‘add-ons’ industry. Even now it's gear-
ing itself up to accomodate all the
needsofthe QL ownerwhich,from past
experience of Sinclair products, will be
many and varied.

For instance, Miracle Systems of
Cambridge has already been advertis-
ing a parallel printer interface for the
machine,and Xcom (Services) Ltd was
inthere with a QL compatible floppy disk
drive — and all this a full two months
before the first lucky users were rip-
ping the brown paper off their new
acquisitions. Joe The Lion has even
been spreading rumours that it's well
on the way to designing a device plus
software which would enable punters
to run Spectrum cassette-based soft-
ware on the QL (oh yeah? Ed).

It's not that you don’t believe such
noble efforts to fill some of the major
gaps in the QL'’s specification — or in-
deed,thatthemachinecouldn’tdowith
a few added bits and pieces; it’s just
hard to see how they could "have
seriously expected the public to take
much notice, before the machine had
been delivered en masse. And, talking
of deliveries, the latest machine to
come our way had ‘Issue 7’ plastered
on it and it was still far from finished:;
apartfrom anything else there was still
32K of EPROM hanging out the back.

Anyway, to help quell the QL cus-
tomers who are still waiting for their
goods, Sinclair Research has resorted
tothefamiliartactic of fobbing them off
with ‘gifts’ — in this case an RS232
cable that's normally priced at £9.95,
butforthe purposes of being a free gift,
has been re-valued at £14.95.

Magical Mystery Tour
Some time ago, clearly disgruntled by
all the nagging journalists, Sinclair
Research decided to invite a hundred
of them up to Cambridge for the day.
“No, you can’t bring a photographer”
and “No, you can’t come up underyour
own steam” were the rules that went
with this ‘official look at the shy celeb-
rity protectedbyanallbutarmedguard
of hand-picked Sinclair Research
technicians. Later,itwasasorrybunch
of journalists that left that building,
clutching notes that were to form the
damning diatribes that have been lit-
tering the computer press ever since.
So, what can you say about a mach-
ine that, up untilrecently, has been just
afigmentofadouble-page spreadinall
the trendy editorial places? The
marketing of the QL has been shoddy;,
and the treatment of customers and
press alike inadequate for the serious-
ness with which Sinclair Research
would like us to take its new product.
However, I'm still convinced that the
machine is going to be good, and this
opinion is not so much fashioned from
what Sinclair is saying, but is based
more on the efforts of the dedicated
user-baseouttherethathasbackedup
and developed previous Sinclair
machines into something worth hav-
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ing. Clearly there have been technical
problemswiththisone.Butthe obvious

marketing tactics of belittling the Mac-
intosh and Amstrad look a trifle shabby
when you compare the QL launch to
the more usual situation where you
only go out and buy something when
you're happy with the reviews — when
youcanlookat,touchandplaywiththe

Now, havinggotallthat off mychest,|
think I'll take a ride home in my Sinclair
Research electric car, and then check
out what's on my Sinclair Research
FlatScreenTV.Dreams.. .justdreams.
Stillit'sluckythecompanydidn’tinvent
thetypewriter—ifithad,’d probablybe
carving this in stone.

Six long months in the QL-less life of an
anonymous computer /oumahst

December
Rumours abound! From
urgent phone calls
placed onthe lastfew
days before Christmas,
journalists are called
back from their lemming-
like quest to escape the
city to make sure they

keep January 19th ofthe

new year free. In answer
to the obvious question,
_Sinclair spokespeople
~ seemto have even less
ideawhat the press
conference is about than
those journalists ‘in the
know’. If nothing else, the
announcements seem
ideally timed so that no
confirmation of details
can be adequately
investigated until a few
days before the launch -
at present, of course,
Londonis engulfed in
the Christmas furore.
January
The suspense has been
killing! OK, everyone
 knew it had to be the
new machine, but
several of the Sunday
 papers have already
taken it upon themselves
to pre-empty the ;
excitement by publish-
ing details of the device;
they mostly got it wrong.
The day itself now shows
the QL to be allwe
hoped itwould be -

comprehensive, informa-

tive and, above all,
exciting. The.machines
are as usual bolted

down, soyou cando little

more than look; eager

journalists are queueing

uptobook review
machines and the less
cynical amongst us are
handing over real money,
in response to the claim

~ customers within 28
days. Some of us were
bitten too hard last time
to believe it. Sir Clive
looks confident, and the

~ daily press people are

_occupying themselves

with stock reports on

_what they’re describing

as the machine that will
“dotothe business
market what the ZX80
did forthe games 1
market”. Time alone wnll

_tell

:February
~ Justwaittilligetmy
machine! ‘Development
_problems’ are preventing
thereview Qlsfrom
- beingletoutofthe
 factory, but they are still

promised forthe end of

the month. However, this
clearlyisn't stoppingan
_ enthusiastic computmg

getinatthe top of one ok
the most publici

queues ever;r
__haveit SinclairRe
, tshavmgtocope

four-colour ads forthe

QLcanbeseenin
- selected Sunday supple- -

ments and computer
mags, offering the
promised 28-day
delivery,and this
time scaleis mdeed

_ confirmed by th

telephone staff at the
Camberley offices of
Smclaar Research

- Meanwhile, P
allowing a few jou
a sneak preview of t
machine - on the
premise that software

_maketh the computer.
Butwhat’skthls‘7 Reports

in the more-respected

areas of the « com uting

suggest that allis no
well within the Sinclai
camp, eventhoughall
rumours are bemg -

_ denied.

that GLswillbereaching  March
That old feehng of

~ vuiscoming over me.

wares you have in mind to purchase.
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The aim in this adventure by Peter
Shaw is to escape the mansion with
the magical gem. The objects spread
throughout the building are there to
help you, so use them. To move
around you can use the commands
‘go north’,‘go south’, ‘go east’ and ‘go
west’ — orjust‘n’,‘s’,‘e’and ‘w’. You
can also ‘take’ or‘get’ objects, ‘drop’
them and ‘use’ them. To find out what
you are carrying, type in ‘inventory’,
and to attack a monster you can
fight’, ‘slay’, ‘kill’ or ‘stab’ it. Your

Lines 100-140 Clear and call
set up routine (initial)

Line 150 Define various
general run-time variables

Line160 Infinite repeat to call
main loop

Lines 170-370 Main loop.
The main part of this
procedure looks at strings
using the INSTR function to
find verbs like KILL or
TAKE. etc. The hash-zero
following the INPUT
statement causes the
computerto take INPUT
from the lower screen so
the main screen display is
not confused.

Lines 380-750 The take
procedure. This routine,
although called ‘take’is
also used by other routines,
forinstance the fight
procedure. The INSTR
function is again used at
greatlength to find nouns
within the string a$.

current score or strength can be
found by keying-in ‘print score’ or
‘print strength’.

Peter Shaw is something of a
prolific author in the home micro
arena. So far he's ‘penned’ Games
foryour ZX Spectrum (Virgin);
Games for your Oric (Virgin); Getting
started on your Oric (Futura); More
games for your Oric (Virgin);
Creating adventures on your ZX
Spectrum (Interface); and Creating
adventures on your BBC (Interface)

QL QUEST

— not a bad tally fora 17-year old!
Peter, who hails from Stanwell in
Middlesex, is now Technical Editor
on Your Spectrum (a highly
successful magazine that demands
more from its readers)
and in his spare time he’s writing a
program resource book for the QL
owner — for Interface Publications.
The adventure presented here, QL
Quest, was developed in its original
form over a period of nearly ten
months.




Lines 760-880 The inventory
routine. This routine is
called wheneverthe
command ‘inventory’ is
detected in the main__loop.
It lists all the objects the
playeris carrying.

Lines 890-1230 The drop
procedure. This routine
works in much the same
way as the ‘take’ routine,
and indeed looks very
similar.

Lines 1240-1390 The contents
routine. This procedure is
called every time around
the main__loop. It lists all
objects, if any, to be found
inthe room. If there are any
monsters in the room with
you,thenline 1260
represses this routine so
objects can only be found
after the monster guarding
them has been killed.

Lines 1400-1750 The ‘intial’
procedure. This routine
initialises the program
everytime anew game is
called for. The data listed to
line 1750 holds information
such as available objects




and their positions,
monsters and their
positions and names.

Lines 1770-2150 The do__room
(room) procedure. Thisis a
SELect ON routine to print
the room description.
Notice how the room
number has been passed
into the procedure using
SuperBasic’s powerful
extended procedure
command,i.e. proc__name
(variable).

Lines 2160-2210 The ‘fin’
procedure. This routine is
called atthe end of the
game to print the outcome,
the player’s score and the
player’s strength.

Lines 2220-2280 The ‘use’
procedure. Thisis a unique
command handling routine:
thatis, it will not be called
more than once during any
one game. Commands like
‘use’ add interest to
adventures; they provide
alternative methods to
solving a problem, rather
than just having to ‘drop the
knife, kill the monster and
go east’.




Lines 2290-2350 The ‘use?2’
procedure. The second part
of the use command.

Lines 2360-2530 The ‘monster
routine. This procedure is
called every turn, to print
out the actions of any
monsters in the room.

Lines 2540-2680 The direction
(dirc) procedure. This
checkstoseeifthereisan
exitin the direction you
want to go. If there is, the
procedure will happily
return to the main__loop,
otherwise it will tell you that
thereisn’t an exitin that
direction and go backto the
start of the main__loop.

Lines 2690-2730 The ‘fight’
procedure. When you want
to attack amonster, this
routine is called to find the
outcome. If you are carrying
acertain object you have a
distinct advantage —that
is, you never miss the
monsterwhen you strike,
and you have to actually be
carrying the object to kill it.

Lines 2740-2810 The ‘fight2’
procedure. The
continuation of the fight
routine which prints the
ongoing results of your
battle.

Lines 2820-2910 The ‘hit’
routine. If you manage to
clobber the monster, this
routine tells you and
decides whether the blow
was strong enough to kill.

Lines 2920-2970 The kill
routine. If you manage to
kill the creature, this routine
is called to increase your
score and take the monster
out of the game.

Lines 2980-3000 The ‘boh’
routine. A special routine
which can't be explained
without giving too much
away.
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Announcing
the world’s first
truly democratic

magazine
subscription
offer...

Continuing PCW’s policy of reflecting the interests, views
and needs of its readers,we proudly announce the
opportunity for you to vote on the burning issue of the
subscription price of a year’s issues of your favourite micro
magazine, Personal Computer World.

Your Candidates

To simplify matters, there are three candidate prices for a full

year’s subscription. They are: a red £15,an orange £15 or a blue
£185.

Simply make your vote on the order card (don’t worry about the
colour) and send it to us, along with your full voting fee (£15).
Your Bribe:

We’ll process the vote,and also send you a free copy of our 1984
Benchtests as a thankyou.
Your Leader:

Oh, and you’ll also receive a year’s copies of Personal Computer
World, sent straight to you hot off the press.

SUBSCRIPTION ORDER FORM

I would like to subscribe to PCW. Please start my subscription from the.__________issue.
| This is a new subscription | This is a renewal

1 year (12 issues) UK £15 |1 year rest of the world (12 issues) £33

R years (24 issues) UK £25.50 _ |3 years (36 issues) UK £39

__ T enclose my cheque, made payable to Personal Computér World for &
__ Please invoice my company (UK only)
| Please debit my American Express/Access/ Barclaycard (delete where not applicable).

Account No.

Signed

Name

Address

For office use only I:‘ a | b | ¢ D d D:I:Ij B

Please send this order form with your remittance, to Personal Computer World,
Subscription Dept, Freepost 38, London W1E 6QZ. No stamp is required. QL1

B



SHEtEI'nE 4 YOUR QL

The 4 SERIES of monitors are the best in vision for you and the Sinclair QL. From DIGIVISION, the 4 Series
consists of a range of high grade monitors offering various ¢.r.t's with high resolution to match the 0L and
your requirements.

O\N
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Ere
T

oTaL

Sinclair QL are Registered Trade Marks of Sinclair Research Limited

Digivision

MONOCHROME
SPECIFICATIONS

CR.T.:
FREQUENCY RESPONSE:
INPUT:

INPUT IMPEDANCE:
SCANNING:

RESOLUTION:
POWER SUPPLY:
CONSUMPTION:
HUMIDITY:
CONNECTORS:
WEIGHT:
DIMENSIONS:
MAINS PLUG:
PHOSPOR:
DISPLAY:

Face diagonal 12

3 dB 22 MHz

Compasite video

0.35 2.3 VPP sync. negative
75 Ohms

625 lines 50 fields or

525 lines 60 fields

800 lines centre

220 240V AC

20W

10%-90% relative non condensing
BNC

9.3 Kg

292 Wx 231 Hx 300D

Fitted

P31 Green

40, 80 and 132 columns

R G BStandard Resolution

C.R.T. 14" - RGB analogue input, TTL and display. 8 colours.
Dedicated QL interface and input lead. Pixels per line - 452

Stripe pitch - 0.62.

R G BHigh Resolution

12" or14" C.R.T. - Dedicated QL interface and input lead.
Pixels perline - 75.1. Dotpitch - 0.43 (14"): Pixels per line -
780. Dot pitch - 0.36 mm (12").

*Specifications are subject to change without notice.
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