he QL emulator for
the Atan STis o be
upgraded with new
device dnvers and
system  software,
developed by for

mer Sinclair QL de-

signer Tony Tebby,

Febby has programmed the
Futura Datasenter QL emulator
for over a year, and has devel-
oped a new set of device cantrol
software for use within his own
company, Qlump,

“We are well on the way to
having a completely legitimate
QDos compatible operating sys-
tem which will work satisfucto-
rily on the Atari”, he told mem-
bers of the Quanta user group,
The new system is based on SMS-
2, the unfinished ROM software
developed for Sandy’s ill-fated
Futura QL clone (not refated to
the Datasenter),

SMS-2 was announced three
years ago. yet it s still incom-
plete, following the collapse of
QL hardware firm Sandy. and the
demise of Power Computing’s
plans to run the system on its
68010/ PC processor upgrade
board {Shopper issue 6).

It will not be a ‘carbon copy’
of QDos und the SuperBasic inter-
preter, but Tebby feels thut there
should be few problems running
well-written QL software, Work
may be “well under way", but
Tebby is still cagey about details
“system devetopers will be able
1o purchase specifications of the
new SMS-2 utilities and features,
but the detnils of these facilities
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QL corner

Sid Martin and Timothy Green dish up a
comprehensive guide to micro-processors and
news of a new QDos-compatible operating system

are likely 10 change over the
course of the development.”

Qlump has divided the proj-
eCl into seven stages. culminat-
ing in a ROM-based emulator
that should run on any ST with at
least 4 megabyte of RAM, using
ST display modes and colours.
This will be a major boost for QL.
users and enthusiasts, whose al
legiance is 1o Tebby's QDos
design rather than David Carlin's
quirky QL hardware; but it will
be o blow to lose QL features like
the network, cartndge and ex-
pansion pors

In future upgrades, leading
uptothe lsunch of SMS-2. Tebby
intends 10 boost the emulator with
a full neework file server running
through custom hardware or the
ST's MIDI ports — like MGT's
SAM network — plus a driver for
Atant ACSI hord disks

In the shont term, QJump is
supplying sets of device drivers
to those who have already pur-
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ST or QL? Watch out for for the upgraded QL emulstor for the ST

chased the Norwegian emulator,
which normally comes with unli-
censed  software, including a
patched copy of QDos and device
drivers from the Sandy Su-
perQboard. Most of this software
wis ofiginally written by Tebby,
although Amsirad owns the nghts
1o the QL ROM uand stubbomly
refuses to license anyone else o
use it

The new drivers support the
ST keyboard, serial and paralicl
ports, mouse, and sound chip
via BEEP, with most of the QL
parameters, but alas no volume
control. QDos-style floppy and
RAM disk drivers will be pro-
vided, but the screen control code
remains  unchanged from the
vriginal emulator - QL code
controlling a ZX-8301 display
chip

The ST's full 68000 proces
sor means that typical QL code
runs twoto three times faster than
on Sinclair hardware. You can
speed up the display further with
QL software upgrades.

I'he new ST dnvers are
‘bundled’ with un extended ver-
sion of Tebby's best-selhing
Toolkir 2, Horkey Svstem 2 (from
QRAM) and improved directory
management, derived from work
onthe Miracke Systems hard disk

The current bundle
£29.9X), which entities the pur
chaser 1o up 10 four intermediate
upgrades and a discount of at
feast £15 on the full SMS-2 sys-
tem, when that becomes avail-
able. If all goes well, Tebby says,
the software-only QL. emulator
could be with us before the end of
the year - but you'd be ill-ad-
vised to hold your breath waiting.

costs

6800X comparisons

Shopper reader J. E Morgan has
written in 1o ask zbout the speed
difference between the Atan's
68000 processor and the QL's
63008, As u rough guide, most

QL programs run two to three
tites laster on un ST —bat this is
i very vague measure, because
the speed varies a great deal
depending on the exact instruc-
tions being executed.

Youneedtoknow three things
10 work out the speed differential
for any instruction. You need the
bus bandwidth of the muchmme -
the speed at which bytes or words
can be read or wrtten from
memory. You must know the
clock speed of the processor - 7.5
MHz on the QL, 8 MHz on the
ST. (1 MHz means one million
timing pulses per second, )

Finally. you need timing dita
for that particular instruction,
which comes from the Motorola
processor specification or a
comprehensive 63000-program-
ming guide; try M68000
Programmer'y Reference Guide
(Mortorola Lid.), MC6890 [6-
bit microprocessor User's
Muanual (Prentice-Hall ), or 68000
Assembiy Language Program-
ming by Kuanc, Hawkins and
Leventhal(Osborne/McGraw-
Hill).

[nstruction timings are nor-
mally expressed as a number,
followed by two other numbers
in brackets. For Instance, the
CLR.W Di instruction timing s
written 8{240) in 63008 data, and
2010 for the 68000

The first number is the num
ber of clock pulses that the proc-
essor would need in order to
process the instruction, assuming
fast RAM. The other figures are
only needed if the RAM is slower
than normal

The first number in brackets
is the number of memory read
cycles performed in the course of
the nstruction. The second brack-
eted number is the number of
memory write cycles. Thus the
QL executes CLR.W DO by read-
ing two hytes, where the 68000
reads one word.

The key difference between
the 68008 and the 68000 is the
interfuce  with memory. The
68000 reads two bytes ar 4 time,
while the 68008 reads one. In
cither case, the processor must
wait a minmmum of four clocks
before data is available,
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SurerBasic EXPLAINED

and St

and a 50-page index,

The QL's elegant, extensible SuperBasic inter-
preter has always suffered from a mediocre
manual, The Basic sections of Sinclair's QL User
Guide were written in a rush by Roy Atherton
en Berry, and skimp over or miss out
some of the best features of the language.

In 1985 McGraw-Hill UK came close to cor-
recting this problem when it published QL
SuperBasic - The Definitive Handbook, written
by the designer of SuperBasic, Jan Jones. De-
spite some printing errors, it was required
reading for keen QL programmers - clearly
written yet detailed, with dozens of examples

The handbook is much more than a Super-
Basic tutorial - it includes detailed information
about defaults, array-handling, syntax analysis
and internal data structures, It fills in the gaps
in the QL User Guide and explains the struc-
ture and design philosophy of the language -

tion,

providing reasons for apparent anomalies.

Unfortunately this book was always hard to
find, and has been out of print for several years,
Now Quanta has got permission to re-print it,
with corrections and a new chapter covering the
previously un-documented error- and event-trap-
ping keywords in 'JS" and 'MG' ROMs.

Sinclair Research persuaded Jan to leave this
information out of the McGraw-Hill edition, on
the grounds that the keywords were bugged on
some ROMs and unavailable on others, Since
then some of the faults have been fixed by
SuperToolkit 2, but it has been hard to isolate
the others in the absence of proper documenta:

QL SuperBasic -~ The Definitive Handbook
costs £8 to Quanta members, who can place
orders with the Secretary, Phil Borman, on (0472)
49850; non-members can order copies from
Sector Software on (0772] 454328,

It follows that the 68000 can
WOCESS memary. at best. twice ay
fast as a 68008 running at the
same ¢lock speed, The ST has 2
8/ 7.5 times the bus bandwidth of
 fast QL ~ about 113 per cent
more.

Memaory sccess on a standard
QL may happen at only half the
maximum speed, us the ZX X301
video chip has prionty over the
processor and often needs access
1o internal RAM. At runs its
RAM at full speed, thanks to &
I6MHz memory management
unit which interleaves memory
accesses from the processor and
video chip so both can appear 10
access RAM at once, So the
520S8T can be 327 per cent faster
than a QL with slow RAM,

In practice, measurements
show a smaller difference, QL
ROM runs ut full 68008 speed ~
about 47 per cent of the speed of
ST ROM, But many instructions
ure dominated by the time tuken
by calculations inside the proces-
SO, nol memory access, and the
GROOR s just as fast as the 68000
once data is mside.

To tuke an extreme example,
the 68000 DIVS instruction takes
a maximum of F58 clocks, et it
only involves reading one instruc-
tion word. The QL"s 63008 can
dothe same work in 162 clocks -
eight clocks to read the instruc-
tion word, plus the same |54 while
the internal “urithmetic and logic
unit” works out the result. Evenin
slow RAM, the QL takes only
170 ¢clocks 1o perform a signed
division, making it just 15 per
cent slower than an ST,

Sothe performuance difference
between QL and ST depends very
much on the operations you are
performing. Anun-expanded QL.

runs al between 23 und 85 per
centof the speed of an ST whereas
anexpunded QL runs between 47
and 91 per cent as fast as the
Atari,

It's just possible to find o
progrvm that the QL will run faster
than an Amiga, bat it would be
unfair to hase comparisons on
nothing but complex instructions
like DIVS! In practice, u real
program will is¢ 3 mixture of
simple and complex instructions,
and run at a speed somewhere
between the two factors.

The QL handles foating-point
maths ut impressive speed, using
ROM code that makes heavy use
of the ALU, but is relatively
weedy il you just want to copy a
block of data from one pliace to
another. It's best to put things
where you wunt them straight
away,

There are times when a 16- or
even 32-bit processor may be no
faster than an 8-bit one. as we
shall explain lster. For the time
being, here's an example of the
difference in code style between
QL ROM and RAM. You may
like 1o skip the next section if you
don’tspeak assembly language -
but, what the hell, you've got this
far..

Worked example

It's very important to keep QL
codde coneise, because the rime
taken to read the instructions is
often longer than the time spent
handling the data. This example
shows the interaction between
ume spent using the ALU and
time spent waiting for RAM, If
you're running code in slow
RAM. it's faster to multiply by
18 with MULU #18.D0 than to
work out with shifts and adds:

MOVE.W D0,07
ASLW  #3,00
ADD.W 00,07
ADD.W  DO,DO

However, if D7 is spare, the
above code works faster than
MULL! if the instructions are in
ROM or fust RAM, At best, the
MULLU tukes 42 clocks plus two
for each bit that 35 17 in the
multiplication factor, #18 is
0000010 in binary, so MULU
#1R,D0 takes 46 clocks if run-
ning in ROM on a 68008,

Four instruction bytes must
be read: ane word of code, plus
the operand word “#187, If the
RAM is half as fast as ROM -
about right for o 128K QL. — the
MULU takes 46+ %4 =62 clocks
mn slow RAM

The four-fine version takes
40 clocks in QL ROM, but eight
nstruction bytes must be read —
16 bits per line. If you run the
code in slow RAM this can push
the effective execution time up to
72 clocks — cight for intemnal
processing inthe LSL.W instruc-
tron, plus 64 clocks o read eight
bytes at half ROM speed.

On the QL, it often miskes
sense (e use comple x instructions,
as internal operations run at full
63000 speed, Your aim should be
to reduce the amount of time the
processor spends reading instruc-
tions, as this reduces the load on
the bus und increases the chance
that the 68008 will be able 1o gel
at data in RAM without waiting.

Pipelines and caches
Things get more complicated
when brunches and jumps are
considered, because  Motorola
processors use o ‘prpeline’ to read
instructions. The 68000 family
reads instructions one word ahead
of the one that is currently being
executed, so it can start on the
NENT ISTUCTION 1S S000 a8 it has
with the previous one.

The 780 und 8088 work by
reading an instruction, decoding
i, executing it. und going for the
next one. The 63502, A8OY and
GROOO read the nest code word
while they are decoding and
exccuting the current one.

In general this 'pipeline’
speeds things up, but problems
occur if you use a single-word
short branch imstruction to jump
o another routine, The word in
the pipeline must be discarded,
because it is no longer needed -
we're not going 10 exccute the
word afier the branch, but o word
somewhere else,

For this reason a one-word
branch instruction takes as much
time as i two- word branch. The
long branch uses the “next word”
in the pipeline. which the short
branch chucks away, This makes
it hurd to write tight loops on the
63000, because the branch can
casily take fonger than the in-
struction it 15 controlling!

The 68010 processor ad-
dresses this problem, It is much
like the 68000, except it keeps a
small backward pipeline so thit it
does not need to re-ferch single
instructions m tight loops. It
executes almost all 6RO instruc-
tions, plus a few extras,

The 32-bat 68020 goes one
better, with an on-chip “cache’
that stores the lust 64 long word
instructions fetched, It can ac-
cess dutu in the cache 33 per cent
Faster than external RAM, and is
capable of reading cached code
and RAM data ar the same fime,
The 68020 can run 6801 pro-
grams, but has extra 32- and 64-
bit instructions of its own,

Other makes

There is little point in comparing
the clock speedy of processors
fromdifferent familics - say. Intel
and Motoroln — because the
amount of work done for each
clock pulse varies depending on

Rebel Electronics was still 'finishing’ the ROM software for
its £200 QL hard-disk interface as this issue went to press; if all
goes to plan we should review it here next month.
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the processor design.

For instance, the 8086 and
6809 ke aminmmum of twoclock
pulses per instruction. whereas
the Z80 takes at lcast four. The
68000 takes four clocks or more;
all its instructions are at least 16
bits fong, and it takes four clocks
10 read a single word from mem-
ory, It takes at least eight clocks
per instruction, as it must feich
cach one as two eight bit bytes,

The deeply unfashionable
6302 would probably have been
called a RISC processor if it had
been designed 100 years: later.
Muany of its instructions can be
exceuted i a single clock pulse,
but it ‘cheats® by using a “two-
phase” clock — in other words, it
expects asecond timing pulse, on
unother pin, in the middle of each
full clock interval,

Of course these figures just
compare the speed of simple
operations, and take no account
of the range and power of more
complicated instructions. The
OROO0 family uses 16-bit instruc-
fions, giving 65.536 possibilities
~ rather than the 256 on proces-
sors thut use eight-hitinstructions,
The 68000 ¢an do many things in
one step which would require two
fora mabyte-addressed code like
a ZR0or 808K, That said, the Z80
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cun do some things in half 4 step,
compared with a 63008,

It your program manipulates
byte data, like ASCII text. there
may be litthe advantage in run-
ning it on i 16-bit processor. It
takes as fong to read a byte on a
16-bit processor as it does 1o reaud
a 16-bit word. The trade-off is
even worse on 32-bit micropro-
cessors, which usually read 32
bits ~ and discard 24 — every time
they are asked to fetch a byte,

The wiring inside the proces-
sor also affects the speed, with
effects that vary depending on
the detaily of the processor e-
sign, The 680Y processor con-
tans a hardware muluplier, un-
like the other “eight-hit" 6302 or
Z80 chips. so 1t can multiply m
one instruction. rather than i loop
of 20 or more.

The 6GEOO0 and SO86 families
support hardware division as well
- but the speed of these complex
mstructions varies depending on
the layout of silicon inside the
chip, The same is often true of
simpler mstructions.

THOR POINTS

The Nordic Thor sagn has tken
another strange tum, with the
news that former CST designer
David Oliveristo leave Denmark

ifter less thana year. Work on the
Thar XVI computer is intended
16 continte, but David will no
longer be involved in the day-to-
duy running of the project.

This news reached us indi-
rectly from two channels. shortly
betore this issue went (o press,
We have unsuccessfully at-
tempted 1o contact Thor Interna-
tional and its associate company
Dansoft, formerly Sinclair's
Danish distributor, Qurcalls were
mtercepted by the Danish phone
company, which undertook to
pass on our enguiries and phone
number. A week on - nothing,

We called the published
number for Thornton Design
Services, the British design part-
nership in Denmark, but were
told that it had left that wddress,
leaving no forwarding number.

The long-swaited order from
the Russtan government has yel
to materialise. We hear that there
has been a row over the amount
of effort devoted to that poten-
tially large order, at the expense
of sates in Western Europe.

In the UK. both PM Engi-
neenng and PDQL have chosen
1o disassociate themselves from
Thor Intermational. GAP Sofi-
wire, un early Thor dealer. van-
ished a year ago.

Mepia MaTTE

We put the news to the origi-
nal UK financier of the Thor, Vic
Oliver, He funded the Thor de-
velopment and provided staff
until last August. Since then the
elder My, Oliver has attempted to
recover his money through the
courts. The cise is proceeding,
and several other parties are pur-
suing David Oliver for non-pay-
ment of debis

The only enthusiastic com-
ment we could muster came from
German Stephan Michels, Man-
aging Director of Thomado Sys-
tems. Mis firm is pitching for
exclusive Thor distribution rights
in West Germany

Herr. Michels told Shapper,
“we sold six machines Jastmonth,
and had no trouble obtaining sup-
plies; the new production quality
15 very good, and the machines
were delivered from Denmark
within 14 days.” He expected the
new Thor ROM (6,4.2) suon, and
phoned back later to say that Thor
Internutional was still in busi-
ness, and had simply closed down
for a summer holiday.

We hope 10 report in more
detail soon. This may just be a
“silly season’ misunderstanding.
but we advise readers togxercise
caution when dealing with Thor
International or its associates.

In the last fow months there have been

tridges much more expensive than 3.5°

several scare stories about the demise of
the microdrive cartridge, used in the QL,
ICL One Per Desk, BT Tonto and Spec-
trum microdrive system, The cartridges
are mass-produced by Ablex Audio Visual
in Teiford — the only people with the spe-
cialised machinery required.

Each cartridge contains about five
metras of 1/14 inch tape, cut out from
video tape supplied by BASF in West
Germany. Stocks of tape ran out at the
beginning of the summer, but new
supplies have been obtained and there is
no lenger any problem maintaining
production.

Microdrive cartridges will remain in
production "for the next 18 menths”, ac-
cording to Ablex Praduction Manager
David MacSorley. Cartridges will continue
to be seold in Boots high-street stores,
and by specialist QL, Spectrum and ICL
suppliers. Most well-heeled users run
disks these days, but cartridges are still
important, particularly in the QL market
where they are the standard medium for
software sales,

We contacted Sinclair Research and
were told that it would put pressure on
Ablex to maintain supplies. It did not an-
ticipate a shortage, and expected stock:
piles to be made if demand drops to the
point where continuous production is not
justified. It takes this support seriously -

The QL microdrive. Faars over supply
shortages curbed

for instance it still has large stocks of bat-
teries for old Sinclair pocket tellies,

Most surprisingly, Sinclair Research re-
vealed it was currently researching the
possibility of using microdrive cartridges in
a new and un-identified product. This
seemed rather hard to believe, but it may
keep Ablex happy for a while.

The price of cartridges looks set to re-
main high. Each tape holds about 85K of
data on a Spectrum system, or around
110K on QL or ICL drives, making car-

Weekly, "The marketplace demands that
e@nough quantities to keep supplies

disks are available for users.”

or 5.25" floppy disks, particularly when
capacity is taken into account.

The cost of production of each car-
tridge Is reputedly tiny - around 20
pence - but a royalty of 75 pence per
unit is believed to be paid to Sinclair
Research Ltd, and this accounts for much
of the £2 retail price-tag on each car-
tridge. When Sinclair introduced the
microdrive cartridge in 1983 they sold for
£4.95 a piece!

Amstrad has acted to protect
supplies of 3° disks, which have been
scarce in recent months, The 3" Hitachi-
format disks are made by twa firms;
Matsushita and Maxell. in July, Amstrad
ordered six million disks, phased for de-
livery over the next faw months.

The 3" disks are mainly used in
Amstrad's CPC, PCW and Plus Three ma-
chines, but they also crop up in some
MSX and QL systems. Amstrad used to
sell large numbers of CF-2 disks, but
recont 'Amscft’ labelled media were im-
ported by a separate firm, Disk Xpress.

Now Xpress has lost the concession,
after supply hickups. Amstrad manager
Peter Roback told Computer Trade

somebady is in it who can commit in big

healthy, We are ensuring that sufficient




