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Issue 13 of Eureka will be published
in October, with news of the Acorn World
Show, the PC Card and much morel!




YET MORE?

A great volume of water has
flown under the bridge since
Issuell of Eureka,mainly due

Edit@liia

to thelaunchof the RiscPChy [

Acorn andthe greatenthusiasm
with which it appearsto have
been met by most people in the Acorn world.

Hot on the heelsof the Risc PC cameanother
important announcementon 6th July from
Acorn, namelythe settingup of a new division
called Online Media. The aim is to becomea
major player in the up-and-comingworld of
interactive multimedia and so called set top
boxes; this could potentially be a greatmoney-
spinner for Acorn, and is discussed later.

On occasionsin the pastit has appearedhat
Acorn sits around doing nothing much at all,
but thatis certainlynot the caseat the moment.
In the last issue of Eurekathe commentwas
made that Acorn had further surprisesand
developmentaup its sleeve,and its entry into
interactive multimedia is just one of these.

Following on from its focus on international
marketsfor its products,Acorn’s latesttargetis
the “enthusiast’market,onewhich it hasnever
really targetedn the pastandwhich clubssuch
as The ARM Club were set up to support.

At the moment Acorn’s
EnthusiasSupportis still in
its infancy, but judging
from the Risc PC launch
eventheld in London and
other announcementsthe
future looks exciting.

Simon Burrows
Editor, Eureka
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CLUB NEWS

Time seemdo fly pastasfar asClub activities
are concerned.No sooneris the Harrogate
Acorn User Spring Show out of the way then
we haveto startplanningfor the Acorn World

Showin October,aswell asthe variousOpen
Days and meetings taking place.

We were very pleasedio seeso many of you
up at Harrogate taking the opportunityto see
the Risc PC having read aboutit in this and
other magazinesand to renew acquaintances
with exhibitorsand other visitors. Our thanks
go to the organisers SafesellExhibitions, for
their help and support.

The Club will be exhibiting as usual at the
Acorn World '94 Showin Octoberon stand25.
At thetime of writing it still seemsalongway
off, but planning is already under way and
Issuel3 of Eurekais not dueout until shortly
before the Show.

We would like to takethis opportunityto thank
all of our supportersand local groups who
spend so much time and effort organising
eventsandhelpingthe Club, oftenwith little or
no recognition. From the beginningwe have
existedto encourageAcorn usersto establish
contactswith oneanother,andlocal eventsare
an excellentway to do this. If you are not
awareof any eventsin your area,how about
settingone up yourself?We are alwayshappy
to help members, and a little effort put in at
the beginning can mushroom into great things
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Acorn

Latest news on the Risc PC

The last issue of Eureka contained a sizeable
amount of information about the Risc PC, but
it al went to press many weeks before the
formal launch of the new computer from
Acorn and so it was impossible to comment on
reactions from ordinary users to the Risc PC.

It appears that the Risc PC has been very well-
received by amost everyone in the Acorn
world as well as many non-existing customers.
At the Acorn User Spring Show in Harrogate,
Acorn was unable to supply any Risc PCs for
general sale because it knew that there were
not enough in stock to even nearly satisfy
demand at the Show, and there were fears that

fights could have broken out!

According to Peter Bondar, Product Marketing
Manager at Acorn, demand for the Risc PC has
far exceeded Acorn’s best expectations, and
this would appear to be borne out by the
problems which the company has been having
in fulfilling orders. Top of the range ACB45
(9Mb) computers have been in particularly
short supply, along with the 17" AKF85
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D RISC PC

Risc PC
Update

monitor, and some people who ordered
machines days after the launch in April were
still waiting to receive them in mid-July.
Acorn has been ramping up production of the
Risc PC as fast as possible, but it is known
that various production problems have
affected the number of machines available
for sale.

Two eagerly awaited upgrades to the Risc
PC are faster processor cards and the 486 PC
Card which will plug into the second
processor socket on the Risc PC. With regard
to faster processor cards such as one based
on an ARM7 series chip, it looks likely that
machines containing such processors will
become available at the beginning of 1995.

Some customers and potential customers of
Acorn have expressed concern that the PC
Card is not yet available, not even in
prototype form for demonstration purposes.
To counter this, Acorn’s Product Marketing
Department has issued a fairly detailed
statement answering common questions
about the PC Card for Risc PC.

The key remaining technological
development required for the PC Card is an
ASIC (Application Specific Integrated
Circuit) being designed by Future
Technology Devices in Scotland along with
Aleph One Ltd. The ASIC is currently being
fabricated by Samsung, and as a result some
200 prototype units are expected to be ready
during September for use by developers,




press, dealers and Acorn in Education Centres.
All being well, a second batch of approximately
1000 units is expected to be ready for sale by
the time of Acorn World 94 or soon after.
Approximately another 1000 are expected to be
available by the end of 1994.

Contrary to what was said in the last issue of
Eureka, the PC Card will cost £99 +VAT if
bought at the same time as a Risc PC, or £199
+VAT if bought afterwards. Both of these prices
include Novell DR DOS 6.0 but not Microsoft
Windows. Acorn has scrapped the idea of
giving vouchers to people who buy a Risc PC
before the PC Card is ready; instead the card
will be available to all existing Risc PC owners
at the reduced price for a period of three months
after the launch of the PC Card. For this purpose
it will be necessary to produce your dealer
invoice for the Risc PC, so don't lose it! After 3
months the PC Card will only be available at the
£99 +VAT price if bought at the same time as a
Risc PC.

...The chip supplied on the PC Card

will be a Texas Instruments 486SLX
processor, which will be run at 33MHz...

The chip supplied on the PC Card will be a
Texas Instruments 486SLX processor which
will be run at 33MHz. According to Acorn this
Is functionally compatible with the Intel 486SX
series and delivers equivalent performance
across a wide range of benchmark tests. The
processor will not be socketed so it cannot be
replaced, and there will be no socket for a 487
Maths coprocessor chip. Aleph One will be
supplying higher specification PC Cards using
faster and better processors and having Maths
coprocessor capability.

The BIOS used with the Risc PC 486 Card will
be one written and supplied by Aleph One, and

”_

is an enhanced version of the BIOS already
used on their PC Cards for Archimedes
machines.

The target performance of the Risc PC 4386
Card is to deliver 100% of the performance of
an equivaent specification PC compatible,
athough since the PC Card is till under
development it has not been possible to
measure its performance. It may exceed the
performance of an equivalent specification PC
system on some graphics intensive work.

The user interface to the PC Card will largely
be the same as that already existing for users of
the Aleph One PC Cards (podules). That is,
either the Risc PC can appear to be running as
an ordinary PC or else it can run the PC within
a RISC OS window multitasking in the
desktop. At present there is a problem in that
RISC OS cannot access DOS file partitions
greater than 32Mb in size, this limit will be
raised to 512Mb by the time the PC Card is
available.

PC software running on Acorn’'s PC Card will
be able to access appropriate CD-ROM discs
given suitable hardware. Soundblaster sound
capability will be available to owners of the
16-bit sound card being developed by ESP in
conjunction with Acorn, using special driver
software from Aleph One.

Acorn has stated that it expects operating
systems and user interfaces other than DOS
and Windows 3.1 to be usable on the PC Card,
for example Chicago (Windows 4), Windows
NT, OS2, SCO UNIX and Linux are
possibilities, athough some of these will
require additional driversto make them work.

Aleph One is developing a PC/AT expansion
bus for the Risc PC which would enable
standard PC peripherals such as scanners to be
used with the Risc PC 486 Card, and an
additional upgrade is being developed to allow
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slot cards.It is expectedhata Risc PC with
486 PC Cardwill becapableof beingusedin
most situationswherean ordinary PC could
be used, for exampleas a Novell file- or
print-server,or as part of a Lan Manager,
Novell or RM network.

Other matters

A few relatively minor problemshavecome
to light with the Risc PC, for examplethe
fact that it isn't possible to connect
additional floppy drives to the computer
without makingphysicalmodificationsto the
motherboard;since every Risc PC is fitted

with a hard disc this is not likely to be a

problemfor mostusers.Also the 3.5" drive

slot in the secondslicesof Risc PCsis not

cut out so can be ratherdifficult to remove.
Howevertheseare minor matterscompared
with the advantages of the Risc PC!

Somepeopleexpressedaoncernghat Acorn
wasbundlingall Risc PC computerswith its
own 14" or 17" monitor when they already
owned expensivemonitors suitable for use
with the Risc PC. As aresultAcorn hassaid
that individual users may buy Risc PC
models without monitor (for a discount of
£250 ex VAT) provided they fill in some
forms at a dealer and register as an
“Enthusiast” with Acorn.

This issue of Eureka was producedon a
10Mb, 2 slice Risc PC with 17" AKF85
monitor, using the Impression Publisher
package from Computer Concepts, with
Camera-ReadyCopy producedon a CC
LaserDirect HiRes printer. Running at a
screenresolution of 1280x1024 with 256
colours,the Risc PC/ Publishercombination
has been a dream to use comparedwith
previous systems used.

Simon Burrows
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On 6th July Acorn announcedhe settingup of
anewdivisionto beknownasOnline Media. It
has the aim of developing interactive
multimediaproductsand servicesfor the huge
emerging market linked to the so-called
Information Superhighway.

To achievethis, Online Mediawill beusingthe
technical expertiseof Acorn in collaboration
with industrypartnersncluding Olivetti, ARM
Ltd, AdvancedTelecommunicationdModules
Ltd, BNR/Northern Telecom, News
International, MAI, Anglia Television, Oracle
and Cambridge Cable.

In the first instance,Online Media’s revenues
will comefrom the supply of so-calledset-top

boxes, deviceswhich connectsourcesof data
and a domestictelevisionset, namedafter the

factthattheycansit ontop of aTV setandare

usually controlled by an infra-red remote
controller. Longerterm Online Media expects
to derive revenuesrom licensingits designs,
supplying authoringtools & consultancy,and

developing on-line services.

Online Media will have its own offices and
staff, althoughto start many of its staff have
transferredfrom Acorn itself. The offices are
based next to Acorn’s Training Centre on
NewmarketRoadin Cambridge,n actualfact
the same premiseswhich Acorn’s technical
departmentusedto occupy.The manin charge
of Online Media is Chief Executive Malcolm

continued on page 20..




PhotoDesk

A review of the powerful new graphics package from SpaceTech

Graphicson the Archimedeshavebecomequite seriousneedof helpfrom the newdigital age.l

datedoverthe past2 to 3 years,althoughsome acquiredan EpsonGT8000scannetto transfer
interesting graphics packageshave emerged the image into the Risc PC. | thought I'd

which arevery capableof producinginteresting simply put the 24bit sprite into !Paint but |

anddetaileddigital images.HoweverIBM-type could not proceeduntil Simon gave me this
PCs (with inexpensive graphics cards) and handyhint — addtheline SetPaint$OptionsX

Apple Mac computeramadetheseimagesseem to !Paint's!Run file — andhey presto,you can
quite tamein comparison.Then camethe new now edit 16M colour sprites[with problems-

Risc PC from Acorn, and photographioquality Ed]. This worked with my picture but the
picturescannow be displayedthatwould easily resultswere not that impressive,asyou could
rival the above machines in speed and qualitysee the join (know what | mean, Ern?).

I'd beenwaiting for a facility to retouchold At the Harrogate Show Spacetech were
photographsthat I own which have been demonstratingPhotoDesk. | muscledmy way
damagedver the yearsdueto badstorageand through the crowds and was very impressed
neglect. One photographin particular was an with the display given by Chris Hornby. Was
old classphotographtakenaround1962andin this the answerto my problem? Now after

ol

I = : bowdsmall

i T —— "-‘-!!":':"""'""-""*"‘""-""'H

all| 7

Toning with the air brush.

Part of the school photo rejuvenated with PhotoDesk. Spot a familiar face?

The ARM Club Magazine page 6




playing with a review copy of Photodesk
over the last 3 or 4 weeks| can say a
resounding Yes!

Acorn, with the help of Spacetechareagain
leadersof the pack, capableof photographic

As the programis continually being updated
with newfeaturesstill beingaddedthe manual
was not ready for release. Spacetech
understandably like to make their
documentationas accurate and readable as
possible. The notes that accompaniedthe

software were more than

imaging to matchany of the high enc

PCs and Macintosh computers | _PHOTODESK | adequateand would enable
Photodesk doesn’t claim to rival Undo F8

programs like Adobe Photoshoy Misc =~ File

which cost around £800. However, a I‘~ Info P Save
relative of mine who usesPhotosho - : :

on a Mac Quadra800 AV, remarke: Mask " h 32h!t Spr!te "
thatthisis asfast,if notfaster thanhis Transfﬂrm ™ Find mt_”t Spr|te "
machineand with a display quality to | Magnify > 8 bit Sprite
match. That is high praisefor a new | Grid P 24Dt TIFF  »
product.It was his first introductionto _ 24bit CLEAR
the Risc PC and he was very The main menu 24bit JPEG

impressed. A convert — who knows .

The eagerly awaited review copy of
Photodesk arrived, containing three discs
and somephotocopiedsheets.The first two
discscontainedthe installationprogramand
ancillary files, the third containing a
descriptionand sampleJPEGfiles to play
with. Once the original disc has been
installedwith your name the programcanbe
loaded from the hard disc. The original
floppy discis still requiredin caseyou wish
to reinstallthe programon anothermachine.
| wasgladto seethatID or dongleprotection
was not used.

il

I

Clipboard

| = |2 Files: 2560 Kbytes cached, V

=

*UROO1/TIF *

AFRICAO01/T

(=]

you to use the program without any real
problems.Photodesk hasbeendesignedo be
as intuitive as possible, providing you
understand the RISC OS environment.

Photodesk is designednot only to retouch
photography but also to produce original
artwork. It providestools to brush, airbrush,
draw lines, curves,shapedilled and unfilled,
masking, stencilling, screening,cut & paste,
iImage enhancementfilters, cloning, motion
blur, camerafocus,etc. One point that makes
this packagestandoutis thatit hasdonefor bit
map imageswhat word-processinghas done

IF] [ Create new picture
Paper size
Paper | Floppy disk label ﬂ
Width 2.76 A
Height 2.76 T
Name | Untitled I Create |

The clipboard in action.
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Cut and paste tools

Use the drawing tools to define the region to copy.

for traditional writing — it is possibleto undo
anyimagesasfinely asit wasto createthem.If
a spray was usedto apply an effect, it could
undoneto the samedegreeof accuracyjust by
using the adjust mouse button.

The mousebuttonswhen using Photodesk are
saidto carry out the following functions— left
button apply effect, middle button menu as
normal and the right buttonto undothe effect.
One other point to rememberwhen using the
mouseto selecta tool or effect, is to usethe
right handbutton.You will thenbeableto undo

images. Roll on cheap 32Mb RAM upgrades..

The clipboardwhich canbe accessedrom the
icon barwill showall the picturescurrentlyin

the main memory and in virtual memory,
dragginga window on one of thesethumbnail
views will open up a magnified canvas
showing the area selected ready for editing.

The conceptof Photodesk is that Spacetech
providea setof toolsto apply severaltypesof
effects.

the changedhathavebeenmade.The left

button will fix the image so that furthel
undoing will have no effect. Perhapsa
later versionof the programcould provide

a window which would report when the
pictureis aboutto befixed andwould give

an option to cancel the fix?

Onceloaded,the following file typescar

be loadeddirectly in to Photodesk — 8,

16, 32 bit sprites,JPEG,CLEAR, TIFF,
GIF and PhotoCD files, just by dragging
themto the icon on the icon bar. A fresk
canvas window can be opened by
choosingthis from the menu option anc
preferencesan be set up herefor future

=] B | "Airbrush” tool
Density | e—— 50
E I B R
R
Diameter | 58 | / \p
Distortion | 40 | / ‘%
& Angle [ 23 | /7 \°
Gradient *E| Add |

use.

Photodesk works using a virtual memory
system. This means the memory in the
computeris supplementedoy free spaceon
your harddisc drive. This facilitatesvery large
sizefiles, suchas the highestresolutionPhoto
CD pictures 20Mb+ or many picturesto be
loaded at once. Although using the virtual
memoryslows down the programsomewhatjt
allows thosewith limited memoryaccesdo all

The airbrush tool dialogue box

The TOOLS providedare: the airbrush,the
paintbrush, the drawing tools, the Magic
Wand.

The EFFECTS provided are: Colouring,
Toning, Filtering, Cloning, Masking, Image
processing.

Everytool canapply everyeffect— this sofar
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gives us 24 different processesSpacetech
call thesefamilies becausamany variations
canbe generatedy just onetool andeffect.
For example, the Airbrush tool has 8
different nozzlesbut you can also design
more of your own very quickly. The density
of thespraycanbe controlledbetweer0%to
100%in 1000incrementsandthe shapeand
angle of the spray may be adjusted.This
givesanincrediblevariationon just onetool

RGB slidersor throughopeningup the Acorn
colour picker from the menuoption. You can
adjust the palette to be your preferred 256
colours.Palettefiles canbe savedandreloaded
asrequired.the opacity or translucencyof the
colouring effect can be set using the various
tools.

Toning effects - this allows you to hue shift
any colour, alter the lightnessor darknesspor

convert colour to a grey scale.

I S Effect gradient Again the  opacity or
imh : translucencyof the toning effect
] v @® Radial can be set using the various
Start ) Linear | tools.
) Star Filtering effect — the bestway
; to describethis is to imagine
Eng Disable looking atyour picturethrougha
] 17 Setu colouredfilter in the sameway
V| s looking through sun glasses

and effect. The Paintbrushhas a similar
conceptof adjustmentoy the user.You can
see the flexibility of the program growing.

The following is a brief explanationof the
various tools and effects on the toolbar
attached to each canvas:

The Effect gradient — all effects can be
appliedovera gradientsetby the userwhere
the startandend pointscanbe defined.The
gradienteffectcanberadial, linear or star,it

can be edited using a bezier curve function.

The next tool box icon is the Colouring
effect — this allows any one of 16 million
coloursto be selectedeither from the 256
colour palettechoice, throughadjustingthe

alters the outside world.

Masking effect - this providesvaryingdegrees
of protectionagainstany othereffectfrom 0%
to 100% in 1000 steps. This very powerful
effect can be applied with any tool and once
appliedthe maskcanbe inverted.For example
you could make a maskwith the text option
from the drawingstool, invert the mask and
thenapply any effectasthoughusinga stencil.
The maskcreatedcan be movedaroundusing
select and shift. The mask shows itself in
magentaalthoughit can be user defined and
hidden from view if required. Some of the
special effects such as motion blur, ripple,
cameralens etc. can only apply to the whole
picture ie cannotbe painted, airbrushedetc.
Howeverthe abovewill obeythe maskwith an
option to smooth out the mask at the edges.

W*I

Cut and paste tools

Use the drawing tools to define the region to copy.
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Imaging processingeffects— thess =] B2 "Magic wand” tool

could be a separateapplicationin

their own right and are subdivide« | - Opagity | 100 | /5%
into Enhance, Gamma, Emboss, o

Math and Equalise. As expecte Limits | me 20 f 5%
enhanceallows various sharpening :
smoothing high pass, edge ) Grey ) Colour (@ Automatic
detection,make negativefilters to Scope

be applied and also allows you to Local Global Whole imaae
edit your own convolutionmatrice: @ ‘-) ‘-) g

and add them to the program
Gamma allows the usual gamma correction
curvesto increase,decreasecontrastbrighten
and darkenlow mid & high tonesand allows
you to edit your own curveusingbeziercontrol
points. Embossallows rust weave shot blast
effectsto be applied.Again it is possibleto add
more of your own embossingblocks to the
program. needa little moretimeto getto grips
with the other effects in this group.

Specialeffects— the optionsavailablehereare
Cloning, Ripple Motion Blur Smudge and
smear and camera lens. Cloning as its name
implies allows us to exactly copy any part of
any picture to any part of any other picture.
Cloning canbe setto obeyboth the sourceand
or destinationmasksof any

unlessa maskhasbeensetup. Motion blur is
very effective for making static itemslook as
though they are in motion. The speedand
direction can be adjusted to achieve the
desired look for a convincing result.

The Tool Styling icon — this allow you to
changethe way in which the tools operateand
their textures. There are seven textures
provided ranging from a crayon to ragging
effect. Again the strengthof the texturecanbe
editedthroughadjustingthe control points on
a bezier curve and you can add your own
texturesif required.Anti-aliasingcanbe setso
that it smoothesut the edgeof an effect that
has been applied with any tool.

picturesif neededAs statel
earlier Ripple, Motion Blur,
Smudge and smear and
camera lens can only be
appliedto the whole picture

= B3 "Special" effects

|V Obey destination mask
[v" Obey source mask

| Cloning

A zebra superimposed onto
a picture of a house

EUROO1/TIF *
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Airbrush tool — this was described earlier.
Paintbrush tool- this was described earlier.

Drawing tools canapplyall the effectsusing
tools similar to those found in Acorn’s
IDraw applicationand a text option similar
to the !'Paint text option.

Magic wand Tool - this allows the userto
apply an effectoveranareathatis similarin
density or colour. The limits at which the
wand decidesis similar are setby the user.
0% will only pick the colour selected100%
will treatall 16 million colours as similar.
The affect canbe appliedlocally or globally
and opacity is set in the usual way.

The scissorsicon leadsto anothertoolbox
known as the cutting tools. From here we
can cut crop, copy and pasteto the picture,
clip boardor any other picturesfocusedby
Photodesk.The tools to achievethis are a
Lasso for freehand cutting, a Drag box,
Drawtools and magic wand as previously
described.A distort tool is also available
from this tool bar. Opacity canbe setin the
usual way.

Returningto the maintool bar,the syringeis
usedto samplean areafor cloning or to
sample colours, tints, filters, and mask
densitiesetc. Lastly thereis the magnifyicon
which as the name suggestsallows us to
zoom into an area to see it in more detail.

Photodesk can output the following file
types: 8, 16 and 32 bit sprites,24 bit TIFF,
CLEAR andJPEGfiles. This allowstransfer
to other platforms and enablesfiles to be
taken directly to typesetting bureaux for
professional printing of our masterpieces!

| haveonly just scratchedhe surfaceof what
this packagecan do and again top marks
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must go to Spacetechfor perhapsthe most
powerful bitmap software for any Acorn
machine.On the Risc PC its a real dreamto
use all those colours and very fast too.
Spacetech’s past history of continually
supportingand upgradingtheir softwaregives
PhotodeslguaranteeduccessThe pricetag at
£169.95+VAT is perhapsa tad expensivebut
it should be on any seriousphoto retouching
buff's shoppinglist. Now backto my primary
school photo and then down to the printers..

P.S.If any readerswere at Bowden C of E
School in Cheshirearound 1962 do contact
me!

John Bancroft

Club Products

Many of you may be awarethat the Club has
setup a softwaredevelopmenteamwith the
aim of using our residenttalent to produce
softwareproductsof generalinterest,proceeds
from the sale of which will go to Club funds.

Full detailsof our first productsare included
with this issueof Eureka.Briefly the current
products are as follows:

Landbuild — £10.00

Programmer's Utilities Disc— £5.00
Graphics Utilities Disc— £5.00
Desktop Utilities Disc 1— £5.00
Desktop Utilities Disc 2— £5.00
SmartCD Audio CD Player— TBA

For more detailson any of theseitems, please
contactthe Club Office. If you haveideasfor
other productsor the programmingability to
turn ideasinto actualsoftware,pleasewrite to
Mark Smith via the Club address.




Harrogate Show Report

Andi Flower gives his usual roundup of the latest Acorn-dedicated sho

This year saw the second Acorn User Spring
Show in Harrogate for Acorn enthusiasts.
Importantly it gave most Acorn users their first
chance to get a glimpse of the new Acorn Risc
PC. As you would probably have guessed, the
new Risc PC was the star attraction of the Show
and most of the stands (including the Club’s)
had one of their own to show off to the public.

This year the Show was held in a bigger hal
than it was last year with an interesting entrance
where you actually walked through the screen
of a large computer to get into the Show Hall.
Unfortunately the Ed. won't allow this Show
Report to get too big and so I'll have to stick to
mentioning only the best and most noticeable
parts of the Show.

Of course, the most interesting stand (apart
from the Club’s!) was Acorn’s; severa different
configurations of Risc PC were available for
anyone to use but, by now, you will have al
heard plenty about the new machines so I'll
concentrate on the rest of the Show.

The biggest stand at the Show was actually the
Theatre in which many presentations took place
from companies such as Lindis, Sherston
Software, Acorn, Oregan Software and Colton
Software to name but a few. Even the guest
celebrity Keith Chegwin took the stand on
Saturday to give the Show his personal touch
and to hand out the competition prizes.

Cambridgeshire Software House had what was
probably one of the biggest products available
at the Show. Their Frontier 2000 package is a
huge and very impressive bundle of goodies all
provided in a specia case. The program is so
large that it has to be stored on CD ROM and

the sheer quantity of high standard graphical
images to accompany the information supplied
in text, maps etc. makes this an outstanding
package for education.

Asfar as games go, this Acorn User Show was
as good as any other with new releases
including Magnetoids, Diggers, Sensible
Soccer and Speedball 1. There was aso a
game that | am sure many people out there will
be extremely glad to see on the Acorn
platform, Flashback. It was being shown in
demonstration form and what a game thisis. It
has achieved amazing status in the games
machine world and looks set to be just as good
on the Acorn. Let’'s hope that US Gold keep
converting titles of this quality to the Acorn!

Castle Technology, a relatively new company
to the Acorn scene were offering some great
deals on Acorn hardware both old and new.
They are now offering the same Risc PC
discounts to ARM Club members through our
discounts scheme.

Another company that has only recently come
onto the Acorn scene is Sibelius Software.
They have managed to release a program that
has become what could probably be classed as
the most successful music typesetting package
ever seen. Sibelius 7 is an extremely powerful
piece of software and the new version 2 was
available at the Show.

Computer Concepts, one of Acorn’s biggest
supporters was showing off the first version of
Impression Publisher which looks ready to set
even more standards in the world of Desktop
Publishing [this issueof Eurekawas produced
using ImpressionPublisher— Ed]. They also




showed a utility which quite a few people
have been waiting for, called MacFS. This
allows you to read and write to Apple
Computer’'s Macintosh formatted discs.

SherstonSoftware provided one of the most
entertainingstandsat the Show: the Crystal
Maze Challengenvited visitorsto takepartin

somereallife versionsof thecomputergame’s
different challenges.They also had two new
releases,Bodywise and Time Detectives —

The Victorians. Bodywise gives you an
animatedguide to the entire humanbody and
Victoriansis the latestin Sherston’srangeof

history packages.

SimtecElectronicshadsomeexciting newson
the hardwarefront at the Showandsincethen
| have been informed of some even more
interestingupgradesfor Risc PC owners. At
the show they had a 2-4 megabyte RAM

upgradefor the A3010 / A3020 and A4000
which allows you to make use of the 1-2
megabytaupgradethatyou alreadyhavefitted
to your machinewhenyou upgrade.The most
interestingupgradegrom Simtechowever will

Oregan Software Developmentshad a very
interesting new product at the Show:
PhotoToucHooksto be a very impressive24-
bit image processing package with many
advancedacilities thatwould satisfyeventhe
most investigative artist.

Whilst at the Show you could have found
yourself with a few minutes to spare and
should you have done so, you could have
travelled to the Compleat/ Tekoa Graphics
standand had your face printed on a T-Shirt
while you waited(eurgh!).Alternatively many
people took part in Avatar, the human-
computer game organised by Safesell
Exhibitions, the Show Organisers.

In my opinionthe Showthis yearwasasmuch
of an improvementover last year’'s show as
could possibly have beenmanagedWith the
new Risc PC from Acorn andall the different
exhibitorstherewaslittle elseyou could have
askedfor. Therewas only one thing missing
which | amsuresomepeoplewill havemissed
(althoughsomewon’t) andthatis a dedicated
“crashedspaceship’gamesarcadeof the type

be released soon and is an upgradeable which Acorn has provided in the past.

SIMM! The methodusedfor this is to supply
aonesidedSIMM andto allow you to addthe
requirednumberof chipsto the secondsideto
double the RAM capacity!

Andi Flower

now!

Acorn World 94

Wembley Exhibition Centre ¢ 28th—30th October 1994

The ARM Club will be presenat thisyear'sAcorn World Showon stand25,
providing anideal opportunityto catchup on the latestdevelopments,enew
your Club membershipf necessaryasktechnicalquestionsor evenstockup
on the latestPublic Domainsoftware.The Club’s rangeof softwareproducts
developedy memberswill be on saleatthe Show.Make a notein your diary

Eureka Issue 13 will be published and sent out shortly before the Show.
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ARNOLD'S OBSERVATIONS

Steve Arnold puts his life in danger..!

In this article | would like to take you on a
whimsical journey regarding the recent
Harrogate Acorn User Show, since | was called
into action for this event. It was going to be just
another weekend — a little travel, meet the
public, a few beers with pleasant company, no
children and no shopping! Sounded great! Oh
how little did | know...

The Harrogate Acorn User Show
This is an account of my experiences helping at
the exhibition with Ted, Bill, Bob, Peter and
Harry... Oops, nearly forgot Ledlie! (Message
for my wife: Ledlie is a male member of our
entourage, but he does have strange tendencies).
The names of the individuals concerned have
been changed to protect the guilty — and to
save me from physical abuse!

Time: 5.30am Saturday morning

Left my house with Bill, kissed the car for good
luck! It was a long journey and | wasn't sure it
was going to make it without some extra
encouragement from me. Come to think of it, |
wasn't | was going to make it! The car started
first time (I knew that kissing would work). We
started to settle down for the long haul ahead. |
tried to making polite conversation; Bill tried to
say that it really wasn't the time for such things,
that sleep was more important. | tried to go to
sleep but driving and sleep can be terribly
dangerous.

Time: 8.30 am Off the Motorway
Stopped for a comfort break. Sampled the
various morning delicacies at motorway cafe.
Standard, much improved from previous
attempts to find sustenance. Started to feel a bit
more human. Bill seemed to be dowly

responding to my general chit chat, mind you |
think it may have been the coffee. Our
enthusiasm was starting to leak through the
morning mist. The conversation came round to
the Show. | had delusions of grandeur
regarding getting the odd mega bargain!
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This gives a new meaning to computer shopping..

(The wife had alowed me some pocket
money! Still not enough to buy anything of
real value, just a few beers!) Bill had planned
his day with military precision. | admired his
confidence. | explained about stand duty, about
the people, about the teamwork. | think then he
realised that this was maybe not quite what he
was expecting — | tend to exaggerate a bit. |
gave the impression of a seasoned campaigner,
a professional; Bill went very quiet and a little
pale (I wonder if it was my driving?).




Time: 9.30am Arrived at Harrogate
We checkedin at the stand.Everyoneelse
was there. It was obviousthat someof the
membersf our wonderful Club hadnot had
threeWeetabixfor breakfastHarry wasbusy
copying PD discs in a frenzy. He was
mumbling something about being up all
night copying the most popular discs.

Harry is a real stalwart. He quietly getson
with things. He is almost happy mumbling
abouteverything.He hasa sage-likequality,
a “seenit, doneit approach” A goodguy in
crisis. Ted was ensuringeverythingwas in
its place.He’s a sticklerfor presentationThe
sort of guy that only buys his underpants
from Marks& Spencebecausdeknowsthe
creasesare all in the right place. Ted
announceshat he won't be ableto do much
standduty as he’s got lots of peopleto see.
This causesa few eyebrowsto be raised.
Harry mutters something about when the
goinggetstough...Ted giveseveryonea hurt
look. Still I'd heardTed had worked quite
hard on the Friday, making sure things
happenedgcoordinating, you know the sort
of thing. Peter was his usual quiet self,
building up his adrenalinefor the onslaught
ahead Leslie was noisy as ever, full of life,
energy,a Mr Motivator, a fun person, but
he’'s also very loud! Bob was already

the ever increasingnumberof peopleoutside
our stand.He obviously likes gettingin at the
deep end. The more reservedof us (wise)
awaited opportunity. It didn’'t take long for
someondo try andgetattentionby makingeye
contact. As soonasthis hadbeenestablished,
theywould launchthemselvesnto panicmode
speech to ensure no-one else got in first.

Time: 11.30am Mid Morning Session
It was hell! We weren'tgoing to makeit. Too
many people, they just kept coming.

Time: 1.00pm Lunch

Whatno lunch?We weretoo busyto stop.The
crowds made it almost impossibleto move.
Questionsand answerswere flowing rapidly
from our tongues.The teamworkwas keeping
everythingtogether.If |1 couldn’'t answerthe
guestionl passedt onto thenextmembemwho
usually could answerit. Bill wasreally doing
very well, he was playing the crowd. Harry
was performing feats of magic with the PD
library. Peter was demonstratingthe Club’s
software and answeringthose very difficult
technicalquestionghat somecleverso andso
usually saves for these events. Leslie was
flying from pillar to post, helping where
needed, plug the gap as required.

Time: 2.30pm Mid Afternoon Session

buzzing around the rest of the show stands.It wasstill hell! We weregoingto makeit. Not

Time: 10.00am Show started

| judgedfrom the queuesoutsidethatit was
going to be a very busy day. Everyonewas
as ready as they would ever be. Everyone
was practising their best smiles,
remembering their pat little
(including yours truly!). First new member
for the day was coercedinto joining by
Leslie at 10.01am.He was as pleasedas
punch. Ted departedand wished everyone
goodluck. Harry mumbledsomething but |

couldn’t quite graspit. Bill hustledaround
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SO0 many people but they just kept coming.

Time: 4.00pm The final session
| was starting to feel the effects of non-stop
talking and of quite literally thinking on my

speeches feet. | was now working on automatic.| felt

that | could answer any question.| would
mentally go down my internal list to answer
the questionposedto me — questionnumber
41 use stock answernumber36. What really
amazedne after 6 hoursof interfacingwith all
aspectsof the humanrace on all mannerof




subjects, was that | could still smile. | was
actually enjoying it.

Time: 6.00pm The Close

By this time | was completely worn out. The
day had been a success. Everyone on the stand
had worked well as a team. The Club had done
very well. Only a few minor arguments, no
violence. Not bad for a Saturday! It was then
that | realised that the pubs were open, | was a
free agent... in Yorkshire. in Theakstons
country.. | was in need of urgent refreshment.
So | made my excuses, grabbed my stuff and
made a sharp exit. | looked over my shoulder
and everyone was following me... to the pub.
Time for me to become the Beer Monster!

Time: 2.00am Bed
What a good day, what a jolly good evening.
Good Beer, Good Food and Good Company!

Epilogue

This has been a fictional account based on the
facts. You work it out! | did enjoy working on
the stand at Harrogate. | aways find it
refreshing to meet people with a common
interest and obvious enthusiasm for Acorn
machines. Yes, there were people who were
critical and those with unreserved praise for the
Club. That iswhat belonging to a community is
all about. | would recommend working on a
stand to anyone who has the desire to have a go,
but remember it’s hard work as well as fun!

Next time | shall be discussing special needs
and education, so if you have any opinions or
just want to make some comments on either of
these items, write in and share them with us.
Anyway time for meto close.

Thought for the Day:

There is no such thing as computer error, it is
always human error somewhere along the line.

Steve Arnold

Eureka Dise

The main item on Eureka Disc 12 is PGP, the
Pretty Good Privacy Package discussed in Paul
Allen's article on encryption and security. This
includes everything you need to get going with
PGP, including the Wimp front end by Peter
Gaunt and severa files of Frequently Asked
Questions giving help and advice on the
successful and secure use of PGP. Of course
all PGP users are paranoid, so for al you know
we could have tampered with the software
before including it on the disc!

The read-only verson of the ArcFS
decompression program is included on the disc
as usual, we hope that none of you have
problems with this version. For help and
advice on using ArckFS double click on the
application called !UseArcFS.

The Freeware version of SmartCD is aso
present on the disc. This utility isfor owners of
CD-ROM drives connected to their Acorn
machines who want to play audio-CD discs
using their computer. Full instructions on use
are included, and an enhanced version will
shortly be available for sale through the Club.

The archive caled A4 contains an A4 Forms
Viewer program and several sample forms
created using Forms Suite Plus, a package
reviewed in thisissue of Eureka

The School archive contains the education
resources mentioned in Geoff Stilwel’'s
Education Column.

The Club’s PD Library Catalogue viewer has
been updated, we apologise if the previous
version refused to work on your particular
computer. The latest catalogue has also been
included giving details of the hundreds of discs
available from the Library.




Computer Concepts

The latest versions of Computer Concepts
acclamed Impresson and  ArtWorks
packages are better suited to professional use
than in the past, especially now that the Risc
PC is available with its superior graphics
capabilities.

Intensive graphics users may be disappointed
to find that Impression Publisher, Style and
ArtWorks 1.5 cannot directly accept JPEG,
PhotoCD or Clear files. It is necessary to
convert such files into an acceptable format
(such as 32 hit sprite) before they can be
dropped into Computer Concepts' packages.

To solve this problem, Computer Concepts

TIFF Translator U1,84

ICCShared directory on your hard disc. The
loaders require RISC OS 3.1 or later, and a
hard disc.

Once installed, the loaders are pretty
transparent in operation. Graphics files can be
dragged directly into documents or ArtWorks
files. A dialogue window such as that shown
below presents information about the file, and
allows options such as dither type to be
selected. Also included on the disc is
documentation on writing your own graphics
loaders. The Clear file loader is written in
BASIC so that anybody can see how it works.

All in al, the Graphics Loaders perform their
job efficiently and are a great time-saver for
the intensive graphics user. The price of £39.00
+VAT is reasonable considering the
functionality provided and their appeal to
professional users. My personal feeling is that
there is not enough differentiation between
Impression Style and Publisher, perhaps these
loaders could have been included as standard
with Publisher? Nevertheless they perform
their function well and are recommended.

Simon Burrows

have developed
loaders for these
types of graphics

image, as well as
enhanced |loaders for

Select the conversion type you require:
TIFF file: MisterH

TIFF format files ; EE;“ Hidth=688, Height=736, BPP=24

The CC Graphics Type = ClassR: RGB colour image
Loaders are supplied || «J CHYK  FROCSERTTRRNTT oty

g_n a_singlecglostpﬁ)y Originator =

isc in a CD-style

Case with a brief | putpyt Bpp: D7 Ol 4 D8 1t @H
nsuction e | Dithering: ) Hone ) Simple @ Floyd/Steinberg

lation program is
used to install the
loaders inside the
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Education Column:
Reinventing the Wheel?

Geoff Stilwell presents some projects and some ideas..

At the recent Acorn User Show in Harrogate |
had the opportunity to speak to many teachers
who enquired about The ARM Club’s services.
It seemed that most of the conversations came
around to how teachers are always re-inventing
the wheel (see the Maths card review elsewhere
in thisissue). We are all producing material that
Is exactly the same, or at least very similar, as
that produced by the schools down the road, in
the next town and the next county.

Many teachers still feel threatened by that
awful, thinking machine that the children seem
to understand better than they. Many IT
Coordinators have told me of the wonderful
day’sinset they have provided for the staff, only
to find weeks later that the discs they gave
everyone have stayed in teachers drawers
unused.
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A template for writing book reviews

Nok RGVV
—
—

The Dearing Report has now placed IT right in
the centre of the WNational Curriculum.
Teachers have got to come to terms with the
new technology. But it needs time and lots of
it, and time is something that teachers seem to
have much less of these days.

One of the ways The ARM Club can help in
al this is to provide a central resource of IT
material for teachers. Think of it as an
educational PD library. Many of the teachers
in Harrogate spoke of having discs full of
resource material they would be willing to
share. Even those teachers who do not
personally own Archimedes computers are
producing material in the classroom, including
material the children have created eg. database
files, textfiles based on research, interesting
L OGO procedures, even suggestions, hints and
tips about software that met the needs of your
class.

| personally have always
used my computer as a
tool to produce material
for use in the classroom.
On this month’s magazine
disc there are some of
these. They are mostly
Drawfiles that contain
graphics and text. This
iIssue  contains  files
focused on Reading,
Growth and Geography.

The Reading directory
contains three drawfiles
BookReview  can be




Q

0]

printed and provides younger children with a
simple review template. Candlel and Candle2
are textfiles; the first a story excerpt and the
second questions related to the text.

The Growth directory contains only one
graphics file about the different nutritional
values of food.

The Geography file contains a larger selection
of files. There are outline maps of the world
and of Great Britain. Thereis afile containing
a large number of ordnance survey symbols
for use in creating your own maps with Draw.
Pirate Map is an imaginary treasure island
with a simple coordinates grid. Treas Hunt is
a textfile of questions related to the
Pirate_ Map. TolfordMap is afile showing two
maps of the imaginary Tolford, separated by
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five years. A small private aerodrome has
grown into a commercial airport with all the
environmental changes that entails. The
potential for discussion, role play, writing
and follow up work investigating changes in
your own local areais enormous.

These are dl files |, and some of my teaching
friends, have used successfully in the
classroom. Please feel free to alter/adapt
them to your own preferences and/or
Situation. If it saves teachers time then
we' ve achieved something.

If the teachers we spoke to in Harrogate who
promised us material are reading this, in fact
anyone reading this who could contribute to
an educational PD library, then please send
the discs direct to my address: 40 Barlow




Road,West Hampsteadl.ondon, NW6 2BJ. |
would also like to hear from teachersabout
what they would like to seein the educational
column. A possible future article could be
abouta successfuLOGO project. Pleasewrite
or ring (on The ARM Club number)and tell
me what you think.

Geoff Stilwell

Online Media

continued from page 5..

Bird, better known as Technical Director of
Acorn Computers Ltd.

A questionasked by many peopleis “what
benefitswill interactivemultimediaandowning
a set-top box bring to me?”. At presentthe
whole marketis in its infancy and it is not
entirelyclearhow it will develop.At thelaunch
of Online Media in London, prototypeset-top
boxes were running a demonstrationservice
which included the following: video-on-
demand(VOD) — allows the userto watch a
film of his/her choice, audio-on-demand—
listen to music tracks of your choice and
perhapsorder a CD to be deliveredby post,
home-shopping— browsethrougha selection
of products available and order on-line by
credit card for immediatedelivery, interactive
games— play the latestarcadegamesin your
homefor a small charge personalisechews—
seeand hearthe latestnews (personalisedor
your particularinterestswhenyou want, home
banking and so on.

A set-topbox can potentially receiveits data
from a variety of differentsourcesfor example
copperpair (telephonecable),coaxialcable(as
usedby cable TV companies)pptical fibre or
satellite links. At the presenttime it is not
known which of these technologieswill be

most popular— it is vital that all equipment
and service providers stick to the same
standardsf interactive multimediais to take
off, so companiessuch as Online Media are
fairly restricted.However Online Media has
the greatadvantageover other companieghat
throughAcorn it hasgreatexperiencen using
TV-resolution displays, minimal memory
usage, ROM-based operating systems etc.
Rival companiessuch as Intel, IBM and
Microsoft are at a disadvantageto Online
Media/Acornbecausehey do not havecontrol
over an entire computer, only parts of it.

Online Media’sfirst trials of set-topboxeswill
take place in the Cambridge area in
collaborationwith CambridgeCable (a cable
TV company)and Anglia Television. These
will use a set-top box basedon a Risc PC
motherboard,including ARM610 processor,
VIDC20, IOMD, 2Mb DRAM and2Mb ROM,
as well as a network interface and MPEG
decoder.MPEG is a standardfor displaying
VHS video-qualityfilms on a computerscreen,
and is impressive when performed by a
hardwaredecoderchip. The set-topbox is also
likely to havea joystick socketon the front as
an alternativeto using the IR controller for
playing games!

In the longer term Online Media is very

interested in using a communications
technologyknown as AsynchronousTransfer
[Mode (ATM). One of OM’s partnersis a

companycalled ATM Ltd, run by Hermann
Hauser co-founderof Acorn which is working

on making super-cheap ATM services
available. Overall the interactive multimedia
marketis still very much in its infancy and

Acornis taking a gambleby stakinganinterest
in this potentially huge market. Given its

experienceand generallycautiousnaturelet’s

hope that the venture is successful.

Simon Burrows




Pretty Good Privacy

This electronic postcard from Paul L Allen appeared on the Editor's computer...

Electronic mail (e-mail) is gaining in

popularity:increasingnumbersof companies

andindividualsarejoining the Internetwhere
e-mail andfiles cantravel aroundthe world
in minutesfor the price of (at most)a b-rate
call [seethe Autumn 1993 issueof Eureka].

As the Internetcomesinto more homesvia
dial-up accessor as a by-productof cable
servicesjt is easyto imaginethate-mailwill

eventuallybecomeas commonas the fax is
today. Already companiesuse e-mail to

transferinformationbetweengeographically-

dispersedsites,universitiesexchangedatain
collaborative projects (either with other
universitiesor with industrial concerns)and
individuals order goods via e-mail.
Comparedwith fax e-mail is quicker (it

transfersthe ASCIl codefor eachcharacter

rather than a bit-map of the character)and
(because of error-correcting protocols)
almost immune from corruption by line
noise.

The Need for Privacy
However,thereare seriousproblemswith e-
mail: your messages passedrom machine
to machine until finally reaching its
destination — system operators on the
routing machinescanreadwhatis, in effect,
an e-postcard. Worse still, it is a postcard
written using electronicpencil — thosewho
canreadit are often capableof changingit.

The protocolsare suchthat systemoperators

on routing machines can forge complete
messagesand make them appearto have
originated from you.

If e-mail is to becomeas ubiquitousas the
fax it must be made secure from
eavesdropping, tampering and forgery.
Companiegion’t wantto risk the chancehat
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competitors can read e-mail going between
their different sites. Universitiesdon’t want
years of collaborative research data going
astray. Peopleorderinggoodsvia e-maildon’t
wanttheir creditcardnumbersendingup in the
handsof somejoker who ordersthema ton of
horse manure...

Envelopes
The only way to preventsomeoneeadingyour
e-mail (the equivalentof usingan envelope)is
to encryptit. Given thatyour e-mail might be
routed through institutions with
supercomputerthe encryptionneeddo bevery
strong.

The only guaranteed-secure encyption
technique is the Onetime Pad (OTP)
traditionally usedby spiesand for diplomatic
communications.The problemwith the OTPis
that both partiesneedto find somesecureway
to exchangehe list of randomnumberswhich
composethe OTP (you needas many random
numbersasthereare charactersn the message
you want to send) — thiss not a problemfor
embassieswith their diplomatic pouches(or
spies,who gettheir OTPsfrom embassieshut
is impractical for generale-mail. Note that
OTPsareonly secureprovidedthat the padis
never re-usedand that the numbersare truly
random(a softwarerandomnumbergenerator
is worse than useless).

The obviousway of avoidingthe physicalbulk
of a OTP is to usea secret-key cipher. Here
both sidesagreeon a (relatively short) key and
somemethodof utilising that key to encipher
messagesgthe encryptionalgorithm). Like the
OTP, the key must be communicatedusing a
secure channel (e.g., physical meeting) to
ensurethatit remainssecret. Anotherproblem




is finding a strongcipher: the Vigenerecipher
was consideredto be very secure in the
17th century,but succumbedo mathematical
analysis. The US Data Encryption Standard
(DES) is widely used today (especially by

banks for electronic funds transfer) but it is

estimated that a dedicated machine costing
around$1 million could be built which would

breaka 56-bit DES key in 3%z hours. Note that
many software implementationsof DES only

offer the trivial Electronic Code-book(ECB)

mode and not the more secure modes like

Cipher Feedback (CFB) or Cipher Block
Chaining(CBC).

Newer secret-key ciphers like the Swiss
International Data Encryption Algorithm
(IDEA) with its 128-bit key are strongenough
that it is doubtful sufficient computing power
could ever be assembledto break them by
trying every possible key — electronic gates
cannotshrink below the atomic scaleand the
speedof light placesalower limit onthetime it
takessignalsto propagatebetweengates(even
if the distancebetweengatesis no morethana
few atoms).

Cryptography
Strongsecret-keyciphersexist, but the problem
remainsthata very securechanneis requiredto
transmitthe secretkey — if you have a high-
bandwidth, securechannelyou don’t need a
cipherin thefirst place. The answerto the key-
distribution problem was solved in 1976 by
Whitfield Diffie andMartin Hellmanwhenthey
inventedpublic-keycryptography.

Diffie and Hellman realised that there are
mathematical functions which are relatively
quick to calculate but that calculating the
inversefunctionis a muchlengthiertask. One
such function, which is at the heart of the
Rivest-Shamir-AdlemanRSA) algorithm, is
that of multiplying two primes together;
howeverfinding the prime factorsof a number
IS @ much more computationally-intensivéask.

As an illustration, what are the factors of
89100297 [answer at end of article]

With secret-keycryptography(such as DES)
the same key is used for encryption and
decryption:

C
p

E(P, Kg)
D C, Kg)

encryption
decryption

whereP is the plaintext(message)Kg is the
secretkey, E is the encryptionfunction, C is
the ciphertext and D is the decryption
function.

Public-key cryptography uses two keys: a
public key and a secret key — a message
encryptedwith the public key can only be
decrypted with the secret key.

C
p

E(P, Kp)
D( C, Ko)

encryption
decryption

whereKg is now the secretkey of one of the
two communicating parties and Ky is the
correspondingpublic key. The public and
secret keys are generatedas a pair by an
individual; the secretkey is retainedby that
individual andthe public key is madeavailable
to anyonewho wishesto communicatewith
that individual. It is also possibleto run the
algorithm ‘in reverse’ encrypting with the
secret key and decrypting with the public
key — this feature allows the possibility of
digital signatures.

The actual algorithm used by RSA involves
more thanjust factoring asit hasto satisfy a
number of objectives:

1. Messagesencryptedwith the public key
must be decryptablewith the corresponding
secret key, andice-versa

2. It mustnot be possibleto usethe public key
to decryptmessagesncryptedwith thatpublic




key.

3. It must not be possible to derive the secret
key from the public key.

4. It must not be possible to derive the secret
key by comparing plaintext with ciphertext
produced by the public key.

This results in the following scheme, starting
with two large primes p and q (each
around 512-bits for a 1024-bit key):

Key Generation

make a key than to break one. However, the
number of possible 1024-bit RSA keys (around
4 x 10180) is |arger than the number of photons
in the universe, making storage somewhat
difficult.

Public-key algorithms are very slow compared
with secret-key algorithms— a refinement
which combines the best of both worlds is as
follows:

1. Choose a random key and encipher the
message with the random key
using a fast, conventional secret-

Private

Public

key agorithm.

Primes p, g

Modulus

nwheren=pxq

2. Encipher the random key used

Public Exponent

e where e < n and

in step 1 using a public-key

: . : algorithm.
e is relatively prime
-1,09-1
_ top~1.9 3. Send the random-key-
Private key d where de mod enci phel‘ed message together with
(p=1)(g-1) =1 the public-key-enciphered random
Public key (n, e) key.
Encryption / decryption Since the random key is
around 16 bytes this will be
Known to Sender | Public | Known to Recipient | faster for the_VaSt majqrity of
Public key (n, e) (n, e) (n, e) mesmg& whilst allowi ng the
Private key q convenience of public-key
Plaintext P Cryptography'
Encryption C=P modn C C Signatures
Decryption P=C modn This still leaves the problem

If you don’t understand how and why this all
works you're not alone. Rest assured that
competent mathematicians are satisfied that
it does work.

Some people worry that because the public
key isin plain sight an enterprising security
organisation could embark upon a project to
calculate all possible RSA keys and store
them for future use since it is much faster to
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of authenticating the identity
of the sender and verifying the contents of the
message Since anyone can encrypt a message to
you using your public key. One way around
this is to encrypt twice: first with the sender’s
private key (which can be decoded using the
corresponding public key) and then with the
recipient’s public key, but RSA encryption is a
very slow process. Apat from speed
considerations there are situations where it is
useful to be able to digitaly sign materia




without encryption: one application is for
software distribution — thosewho have the
encryptionpackagecanverify thatthe software
hasnot beentamperedwith, thosewithout the

encryption package can still use the software.

printable 7-bit ASCII) so that it doesn’t get
mangledby e-mail gateways. Messagesnay
be encryptedo multiple recipientswith only a
small overhead. PGP supports several
character sets and keeps its prompts and
message# a separatdranslationfile so that

The answeris to usea cryptographically-strong different languagesand platforms can be

one-way hash function (also known as a
message digest algorithm). This takes a
variable-lengthmessagend producesa fixed-
length hash — given the hash it is

computationally-infeasibleto find a message

which correspondsto the hash, and it is
impossibleto determineany usableinformation
aboutthe messagdrom the hash. Onepopular
algorithm is MD5 which generatesa 128-bit
hash very quickly — it will chomp through
around 350K / second on an ARM3.

It is no goodsendingust the hashof a message
as anyonecould substitutea different message

and compute the new hash. However with
public-key cryptography it is possible to
encryptthe hashwith the sender’ssecretkey;
the recipient decrypts the hash using the
sender’spublic key (the hashis small so the

processis quick). Assumingthat the sender’s

secret key has not been compromisedthis
verifies that the messageoriginated with the
purportedsenderand that the messagéhas not
been tamperedwith (only the senderis in a
position to encrypt the hash with his secret

key).

PGP
Puttingall the conceptdogetherinto a working
encryptionpackageis a dauntingtask, so it is
fortunatethat Phil Zimmermancamealongand
did just that with somethinghe called Pretty
Good Privacy (PGP). PGP uses MD5 to
calculate message digests, IDEA for
conventionalencryptionand RSA for public-
key encryption/ digital signatures. By default
PGPcompressedatabeforeencryptionandhas
an option to ‘armour’ ciphertext(convertit to

supported.Phil also took greatcare over the
easily-overlookedbut important) details like
using keystroketimings to generaterandom
numbersand prefixing the IDEA key with
randombytesbeforeRSA-encryptionto avoid
a potentialproblemwhenencryptingmessages
to multiple recipients.

PGP hasa large numberof operatingmodes.
You can use it for conventional (IDEA)

encryption of personal files, hybrid (RSA/
IDEA) encryptionof e-mail and for applying
digital signaturego encryptedtext, plain text
or otherdata. Thedigital signaturecaneither
be appendedo thefile theyapplyto or keptin

a separatdile — the latter option allows you

to createa ‘detachedsignaturecertificate’ for

anarchivewithout modifying the archiveitself

(so people without PGP can still use it).

In addition,PGPsuppliesananswerto the one
remaining problem of public key
cryptography:how to know that a public key
Is genuine. Although public-key distribution
does not require a securechannel,it does
requirea tamper-proof channel:you wouldn’t
use PGP unless you were worried that
someonecould tamperwith your e-mail, so
it's no good e-mailing your public key to
someoneas it could be replacedby a bogus
key. PGPgetsaroundthis by allowing you to
sign public keys that you are sure of.

For instance,l could meetSimon Burrows at
an exhibition, show him proof of identity and
exchangepublic keys on floppy disc — after
exchangingencrypted e-mail (just to make
surethereis no deception)we would thensign




each other’ s public keys. Later Simon might
sign the key belonging to Nick Evans.
Should | wish to communicate securely with
Nick PGP will find that there is a ‘chain of
trust’ extending between us. Actualy,
there's a little more to it than that because
PGP alows me to indicate how careful |
think Simon is in verifying identities before
signing keys. Later still Nick might sign
Toby Smith's key — but since I've never
met Nick I'd have to tell PGP that | don't
know how careful he is a checking
identities: should | try to encrypt to Toby
PGP will warn me that | cannot be certain of
the validity of his key. Fortunately PGP
considers al possible trust chains and
weaves them into a‘web of trust’ — you can
configure how long a trust chain can be and
how many partialy- or fully-trusted

signatures are needed before PGP trusts a

key, alowing it to build up a fault-tolerant
trust web.

Clouds

The US government has become concerned
about the ability of US citizens to run strong
cryptography on home computers and is
trying to introduce an algorithm called
Sipjack which is embodied in the Clipper
chip (for secure phones) and Capstone (for
secure computer networks). Skipjack was
designed by the National Security Agency
(NSA) despite legidation passed in 1987
forbidding them from interfering in civilian
matters.

Skipjack is supposedly quite strong (80-bit
key), but it comes with a built-in back-door
in the form of ‘key escrow’ (there may be
other hidden back-doors but the algorithm is
classified and the chips resistant to reverse-
engineering so we may never know). Each
unit has a special key which alows its
communications to be decrypted — the key
is split into two halves and each half lodged
with a separate escrow agency. Law-
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enforcement agencies may obtain the keys with
a court order (or, more ominously, an
‘executive order’). The escrow agencies never
actually see the court order, they just get a fax
saying that a court order has been issued and a
list of unit serial numbers. Even if a key is
obtained illicitly any evidence gathered with it
will nevertheless be admissible in court. As
icing on the cake, the NSA has a guaranteed
right to the key of any unit they claim is being
used to communicate with aforeign country.

The stated reason for putting in a back door is
so that criminals could not benefit from the
system. Given that no serious criminal would
be so stupid as to use Clipper and that there are
only 800 court-authorized wiretaps per year in
the US this seems like a lot of effort for no
good reason. Unless the real motive isto allow
the continued use of  unauthorised
wiretaps — the whole scheme is wide open to
abuse at all levels of government and law
enforcement.

Following close on the heels of Skipjack is
proposed legislation forcing phone companies,
computer networks and even bulletin boards to
allow remote access by the FBI on demand
(with no court-order  necessary) — the
justification being that Skipjack supposedly
provides protection against abuse.

If Skipjack gets the go-ahead there is a strong
possibility that the US will turn into a police
state the likes of which George Orwell could
only dream of (think back to the misdeeds of
McCarthy, Hoover, Nixon, North, Reagan,
Bush and even Clinton) as other forms of
crypto will probably be made illegal. AT&T
has already been pressured into dropping its
own design of secure phone in favour of
Clipper. Even more worrying is the fact that
the US are busy trying to sell Skipjack to
European governments.

However, al is not yet lost — there is massive




public opposition in the US, and Phil
Zimmermanis currentlyworking on voice PGP
which will turn a PC with a Soundblastecard
and a fast modem into a secure phone.

Thought for the Day

Someone pointed out rather wryly in the
sci.crypt newsgroupthat if one could obtain a
bank loan for $1 million one could purchasea
dedicated DES-cracking machine, forge
electronic funds transfer authorisations, pay
back the loan with some of the proceedsand
walk away very much richer...

Unless the author has made a mistake,
8910029 = 2971 x 2999. But you already
worked that out for yourself. Didn’t you?

Paul L Allen

‘

Forms
Suite

Plus

A review by Nick Evans

Forms Suite Plus from MEWSoft allows an
infinite variety of forms up to A4 size to be
designed.The forms may be either vertical or
horizontal (sideways). The suite consist of a
disc and a 14 page manual. There are 28
exampleA4 forms coveringa variety of topics,
with the majority having some sort of
educationalbent, 16 horizontal forms and 8
examplesof calculatingforms. the latter being
formsthatcontainsomepartaseithera formula
or data slot.

The vertical and horizontal forms are treated
separately and are produced by separate
programswhich are both basicallythe samein

their mode of operation.Both programsare
easily installable on a hard disc having a

unique ID displayed on start-up and also
encodedn someplaceswithin the programto

discourage their unlicensed use.

The manual runs to 14 pagesand is quite
comprehensiven giving an overview as well
asdetailedinstructions.The form may contain
any or all of: standardsized text, large font
text, Lines, boxes,datamarkers,a draw anda
sprite file.

Clicking with SELECT on the icon bar brings
up a window with a toolkit at the top from
which a great many of the facilities may be
chosen.Needlessto say the toolkit can be
removedif it is not wanted.The screenactsas
a window on the form and a preview window
canalsobeavailablefor anoverallview of the
form.

Text is positionedby usingthe cursorkeys or
the mouse.Either outline fonts or the system
font canbe usedalthougheditingaform is best
carried out using the systemfont. The reason
for this is partly historical in that with early
versionsof the Forms Designerthe form was
devisedas a piece of paperof up to 70 lines
and 80 columnsof equal width. This meant
that a monospacedfont, either a specially
designedBBC font, or later an outline font
suchas Corpuscould be usedandstill appear
in exactly the same position on the page.
Howeverwith the evolutionof the programthe
use of more outline fonts was proposedbut
these,being proportionally spaced,do not fit
exactly on the line where the system font
would be. Thenetresultis that positioningtext
needsa little more care when editing, but the
resulting forms are very professional in
appearance.
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A formtaking shape in Forms Suite Plus

One dlight snag | find is that, athough text
can be centred on aline, it cannot be centred
within a box. This is due to the fact that the
lines of the box are not set by the program
which only recognises them as characters ie
part of the font. This just means that text
must be carefully edited if it is needed
centrally in a box but not centraly on a

page.

Boxes and lines can be of two thicknesses
and Ctrl-K and Ctrl-N can toggle quickly
between them. They can be chosen from the
toolkit using the mouse as can some symbols
such as arrows, scissors, a telephone and an
area of hatching. There is a global join
feature for adjusting any dlight discrepancy
at corners of boxes and where lines cross.

Data can be imported into marked positions
and can be either in TSV or CSV format.
Lists can be sorted alphabetically within the
form and the functions of a primitive
Spreadsheet are present alowing you to
create dots for formulae or data
Recalculation within these dlots is aso
alowed.
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Sprites or Draw files can be moved and resized,
although only one of each can be included on a
form at the present time.

The form may be saved as a native form with
filetype OA4 or as a Draw file (which may not
snow all the characters from the form). The
forms may be printed out using the RISC OS
printer drivers — this is essential if outline
fonts have been used, or else by using the in-
built Epson or Canon Bubbleet print routines.

The default setting can be changed, but not by
an Options menu arising from the icon bar but
by loading a file hidden within the application
Resources directory into Edit. To be fair, the
instructions to do this are given in the manual.

The various keys that have any special use are:

Delete  deletes the previous character

Copy  deletes the character at the cursor and
closes the gap

Insert  inserts a space at the cursor

Home  setstheleft hand margin

Print initiates Print option

continued on page 43...




Idiot’s Guide to Acronyms

Being on the “other side of the counter” at the
Acorn User Spring Show was indeed a
wonderful experiencegor me. It was satisfying

to betreatedassomeonavho knowseverything

eventhoughl am (asl told manyvisitorsto the
Show) the leasttechnicalmemberof the Club
Committee. As Nick Evans commentedin
Eureka issue 11, “secretariesare chosen for
their administrative inabilities” (bloomin’
cheek!).

After reading the last Eureka magazineand
attendingthe HarrogateShowit occurredto me
that not being technical could be a positive

The new Risc PC, extensively covered in
Eurekall, broughtwith it a proliferation of
acronyms. | had to keep backtracking to
remind myself what the letters stoodfor, and
evenwhenl knew | wasnonethe wiser about
what it meant.| decidedat the Show that |
would write a layman’sor “ldiot's Guide” to
Acronyms (IGA). Below is a table showing
many computerrelatedacronymsin common
usage Unlike the PC acronymsby JohnWard,
featuredn Eurekall, thesearethetruth, albeit
simplified. | have assumed absolutely no
knowledgewhatsoeveso the layman,like me,
can follow and all you techies can smile

advantagel am always amusedwhen several knowingly and skip the rest completely.

technophilegget togetherbecausehey all start
talking in numbersand letters. “I've got an
AKF18 butI'm goingfor an AKF85” or “ADFS
[pronounced addfus] is so much better than

Geoff Stilwell

If you come across any acronyms which could

DOS on the PC”. Someof thesehave passed be added to this guide, please do send them in.
into common parlance now but it seems Also if acronyms are used in Eureka which you

acronyms are breeding.

think ought to be explained, please shouit!

Acronym/
abbreviation

Expansion

Meaning

ADFS Advanced Disc Filing System

The built-in program that handles all the disc
drives, saving, loading, copying, folders,
directories, programs, files, etc. A part of the
OS (see 0S).

ARM Advanced Risc Machine

Machines that use RISC chips, the company
that make the chip, and the club that produces
this magazine.

ASCII American Standard Code for

Information Interchange

The standard code describing the alphabetic,
numeric (alphanumeric) and punctuation
characters present on the keyboard. Plus it also
includes several other characters which mean
different things to different computers and
printers. An ASCII text file is one that can be
understood by Acorn & PC computers alike.

ASIC

Application Specific Integrated Circuit

This device will enable foreign processor chips
to be used alongside native ARM chips in the
new Risc PC.




Acronym/
abbreviation

Expansion

Meaning

BASIC

Beginners All-purpose Symbolic
Instruction Code

Computer language designed at Dartmouth,
USA. Intended as a teaching language, became
accepted as the most common language for
home computers.

BIT

Binary digIT

A zero or one, the only digits possible when
counting in binary.

byte

(Not an acronym or abbreviation)

The quantity of the computer's memory it takes
to hold a single character like the letter 'A'. A
byte comprises eight bits.

CD

Compact Disc

Disc holding laser printed information; sound,
pictures, text, up to 540Mb. Needs a CD ROM
drive which acts like a normal disc drive but
with CD's information can only be read not
written (see ROM).

CGA

Colour Graphics Adaptor

Initial standard of display electronics developed
for the PC.

CMYK

Cyan Magenta Yellow Key

Colour control system using degrees of cyan,
magenta, yellow & key which refers to black.

CPU

Central Processing Unit

The central or principal chip which controls the
computer. The main engine of the computer.

DD

Double Density

This is a measure of the capacity of floppy
discs. Discs used on Acorn machines hold 800
Kb of information, similar discs used on PC
machines hold 720 Kb.

DMA

Direct Memory Access

The chip which allows peripheral devices to
access memory without interrupting the main
processor.

DOS

Disc Operating System

This is the program controlling disc access on
the PC. It is not usually built-in, but has to be
soft loaded from a hard or floppy disc.

DPMS

Display Power Management Signalling

This will cut power to the monitor when the
computer is not being used.

DRAM

Dynamic Random Access Memory

RAM that is dynamically refreshed every few
cycles of the CPU. When you switch off or reset
everything is lost.

DTP

Desk Top Publishing

Software which allows text and graphics to be
incorporated in a document, viewed on screen
and printed onto paper.

EPS

Encapsulated Post Script

A format in which a graphic image may be
saved (by Artworks among others) which can
be understood by postscript printers. Postscript
are a breed of printers capable of high
resolution printing, often used to provide copy
for professional printers.

FDD

Floppy Disc Drive

Usually 3¥2" format nowadays and the discs
don't seem very floppy, but inside the hard
plastic case they are.
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Acronym/
abbreviation

Expansion

Meaning

GUI

Graphical User Interface

Apple Computer initiated this user-friendly
WIMP environment. In the PC world it is now
known as Windows and in the Archimedes
world it is known as The Desktop.

HD

High Density

This is a measure of the capacity of a floppy
disc. Discs used on Acorn machines (fitted with
high density disc drives) can hold 1.6Mb of
information. Similar discs used on PC machines
hold 1.44Mb.

HDD

Hard Disc Drive

These can be built into the computer itself or be
a separate unit. They can even have
removeable cartridges. HDD's can hold
upwards of hundreds of Mbytes of information.

HSV

Hue Saturation Value

Colour control system: Hue refers to actual
colour, Saturation is the intensity of the colour
and Value is the brightness of the colour.

IDE

Intelligent Device Equipment

Standard interface commonly used to connect
disc drives (hard or floppy) to computers.

IOMD

Input Output Management Device

The device that will handle all the comings and
goings for the Risc PC computer.

Kb

Kilobyte

Approximately 1000 bytes (1024 actually)

Mb

Megabyte

Approximately 1 million bytes (1024 Kilobytes
actually)

MHz

Mega Hertz

This is a unit measuring frequency. It usually
has a bearing on the speed of a computer.

MIPS

Million Instructions Per Second

A measurement of computer processor speed.

0N

Operating System

The program that tells the computer what to do.
This is built into the ROM of Acorn computers.

PC

Personal Computer

Mostly referring to IBM compatible machines,
until now!

PCB

Printed Circuit Board

This is literally a board containing electronic
components, chips, resistors, capacitors, etc.,
connected together with a printed conductive
track.

RAM

Random Access Memory

Memory holding programs, files, whatever,
which is lost when computer is switched off or
reset.

RGB

Red Green Blue

Colour control system using degrees of red,
green & blue

RISC

Reduced Instruction Set
Computer/Chip

This is the main chip controlling the operating
system in Archimedes and Risc PC computers
which is characterised by having a reduced
instruction set.

ROM

Read Only Memory

Memory holding the operating system program
built into Acorn computers.




Acronym/
abbreviation

Expansion

Meaning

SCsSI Small Computer System Interface

(Pronounced Skuzzi) Standard interface used
to connect all kinds of peripheral devices; disc
drives, digitisers, MIDI devices, etc.; to the
computer.

SIMM Single In-line Memory Module

Memory PCB cards that can be plugged into
sockets inside the computer to upgrade/enlarge
the memory capacity.

SVGA Super Versatile Graphics Adaptor

The next step up from the VGA display device
on the PC.

VDU Visual Display Unit

Posh terms for a monitor screen.

VGA Versatile Graphics Adaptor

The next step up from the CGA standard
display device on the PC.

VIDC Video Controller

The chip controlling what you see on the screen
and the sound produced by the computer.

VRAM Video RAM

Memory dedicated to looking after the screen
output. A bit like shadow RAM on the BBC
Master 128.

Windows Icons Mouse/Menus &
Pointer

WIMP

The user-friendly way computers now 'interface’
with users. The wimp provides an environment
that uses picture icons on screen and responds
to clicks when a pointer controlled by a mouse
is over them (see GUI).

WYSIWYG What You See Is What You Get

(Pronounced wiz-ee-wig) Generally refers to
word processing or DTP software and its ability
to produce on paper what is also visible on the
screen.

Printer Spooler

Nick Evans reviews this recent arrival from Clares Micro Supplies..

IPrintSpl from Clares (version 2.91) arrived in
aflimsy plastic wallet big enough to take an A5
sized insert as the front cover where the nameis
incorrectly given as !Spooler.. Apart from the
front and back covers there was a single 3.5"
inch disc.

Loading this disc caused the usual (for now at
any rate) window to open for registration
details to be entered. The opening window,
complete with details, was displayed for about
3 seconds in the middle of the screen each time
the application was loaded.
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On the disc was the manual in text file format.
| do didlike text files which run to more than a
page which also have linefeeds, as these have
to be removed when loaded and formatted in a
word processor for subsequent printing.

Also present was Acorn's Msgtrans v0.06
module along with !'SysMerge for easy up-
dating of your !System folder if necessary, and
a couple of sprites produced with Pro-Artisan2
In case you need something to print out to test
the program instantly.




The manua is quite comprehensive and
basically tells you that !Spooler intercepts all
printing from desktop applications, storing it
temporarily on disc and then prints the page in
the background. It aso has the ability to print
multiple pages. We are also told that the best
results are obtained with the slowest printers
(but not that the fastest processors are more
beneficial), and the application works with all
printers apart from direct drive laser printers.
You can also queue up the printing tasks
provided there is enough space on your hard
disc.

IPrintSpl can just be loaded and used as is but
you have to realise that the program writes data
back onto the disc from which it was loaded
into the ‘Printed’ directory within !PrintSpl
itself. This file can easily reach 650k per page
so make sure your disc (floppy or hard) has
enough space. A different directory can be
nominated by dragging an empty (or else you
will get an error message) directory onto the
I'PrintSpl icon on the icon bar.

To speed things up it is suggested that you
change PrinterBufferSize to 16k with RISC
OS 3 which is impossible with 4 mb of
memory as each page in memory is 32k.

| tested the program with a RISC OS 2 440
with 4 mb of memory, ARM2, hard disc and a
Panasonic KXP4450 laser printer using a page
of mixed text and graphics,

The results that | obtained were:

With IPrintSpl | Without !PrintSpl

Return of control 67 seconds 286 seconds

of machine

End of printing 275 seconds 286 seconds

and a datafile of about 650K was written back
to thedisc.

| then tried to print out a 9 page Impression |1
document, but after processing 8 pages and not
having control of the machine for 22 minutes |
got a‘disc full error’ with the spool file having
filled the remaining 5Mb on the disc. The
print was therefore

28:21:28, 87 June
28:21:91, 87 June
28:22:44, 87 June

18 Kbytes
A bytes

2184 Kbytes Spooling

0| & Printer Spooler Status 3| cancelled and my 22
4#[ minutes wasted

Spooler on suspended [F] \without producing
Time Gize Status anything. It seems a
shame that the

program could not
have written a couple
of pages to the
printer, deleted the
relevant spooled files
(since it produced
one file per page on
the disc) and then
caried on  with

=] [

The Printer Spooler Status Window in action

All you then have to do is print out using the
RISC OS printer drivers in the usua way. The
message on the iconbar will change from
‘inactive’ to ‘spooling’ as necessary.

processing the rest of
the document).
However for single pages the reduction in time
until 1 got control of the machine back was
most impressive with the printer working for
over three minutes after | was back at the
machine being ?productive, and | had no




problems with a clash using Impression |1. The
only other problem which came to light was that
the machine crashed irretrievably with an
‘outside file' error when | tried to halt the
printing at any time by pressing <Escape>.

| next used !PrintSpl with an A440/1 again with
4Mb of memory, 35MHz ARM3, hard disc and
a Canon BJ300 bubble et printer and was able to
compare the performance with a TurboDriver
from Computer Concepts. Using Acorn printer
driver version 0.33 (the old RISC OS 3 driver)
the resultsthat | obtained were:

ARMS3 cache on

TurboDriver IPrintSpl

Return of control | 31.5 seconds 86 seconds

of machine

End of printing 101.5 seconds 101 seconds

The TurboDriver returned me back to the
desktop in one third of the time of !PrintSpl
which only produced a smal saving (15
seconds) on its presence.

ARM3 cache off

TurboDriver
184.7 seconds

IPrintSpl
496 seconds

Return of control
of machine

End of printing

184.7 seconds 496 seconds

The difference here was most marked and | can
only assume that it is due to the difference
between the TurboDriver and the RISC OS 3
printer driver. This result is aso a
demonstration of the speed of the bubblejet
printer because | assume that its print speed
(with a 30Kb buffer) was able to keep up with
the processing speed of the ARM2.

Unfortunately | had only just finished this
review when along came the new Acorn RISC
OS 3 printer drivers (version 1.22) and so | went
back to the printer and the results that | obtained
with this driver were just over 5% faster print
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speed with the cache off but no difference with
the cache on.

ARM3 cache off
435 seconds

ARM3 cache on
83 seconds

Return of control
of machine

End of printing

101 seconds 435 seconds

Clares say that the greatest difference in using
IPrintSpl would be on a slow printer such as a
dot matrix, and although | was not able to test
this my results with the laser printer would
bear this out.

With a laser printer which is not driven
directly, the complete page (or as much of it as
possible) is processed into a bit-image and then
this data is squirted down to the printer.
IPrintSpl writes this data to disc and as soon as
the page is complete sends it to the computer.
Therefore the time saved should approximately
equal the time taken in transferring the print
data.

With a dot-matrix or bubblejet printer the data
is transferred in small chunks of little more
than aline and so the delay in printing is due to
the speed of the print-head. This is much
longer in a dot-matrix which has to make two
or three passes over the paper for each line,
than for the bubblejet which only makes one
pass, and that a a higher speed. The time
saving should therefore be greater with a dot-
matrix printer. The bubblejet is able to print at
a faster rate than an ARM2 can process the
data and so the bottleneck is inside the
computer and !PrintSpl had no data to send to
disc. In fact the message on the icon bar never
changed from ‘inactive’ to ‘spooling’ | assume
because it never got the chance to do so.

In conclusion | am quite sure that anyone with
a dot-matrix or (non direct drive) laser printer
will find some time saving benefit using this
program which will, paradoxically, be greater
on ARM3 than ARM2 powered machines.




BJ, 'PrintSpl, new driver, cache off

BJ, !PrintSpl, new driver, cache on

Bubblejet, TurboDriver, cache off

Bubblejet, !PrintSpl, cache off

Bubblejet, TurboDriver, cache on

Bubblejet, !PrintSpl, cache on

Laser printer with !PrintSpl

Laser printer without !PrintSpl

0 100

[ | Print time

Il Desktop busy

Whether the time saved by using a TurboDriver
as against this program is worth the extra
money is a matter of personal priority (£15 as
opposed to £55). | would like to see the
problem of cancelling the print process for large
documents because of lack of disc space dealt
with.

As a comparison, there is a similar program
available for the PC Windows market called
SuperQueue with an RRP of £49.00, athough
you can pick up a copy for £24.95 if you look
really hard.

Nick Evans
IPrintSpl is available from Clares Micro
Supplies, 98 Middlewich Road, Rudheath,

Northwich, Cheshire CWO 7DA priced £15.00
including VAT.
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Club Matters

The Club Committee is currently looking for a
competent person prepared to carry out an
Audit of the Club’'s Financia Accounts. A
small remuneration may be available. Please
contact the Club Office if you would be willing
to carry out thiswork for us.

The Club’s South Wales Area Group has been
very active in recent months under Derek
Rowlands and his team, with regular meetings
and training courses. We hope to give a full
roundup of Welsh activitiesin Eureka Issue 13.

Regrettably from time to time the Club has
problems when individual members approach
companies asking for review copies of software
on behalf of the Club (but really for their own
benefit). Please note that this cannot be allowed
to happen, al requests for review products
should be made through the Magazine Editor.




Prol-Mage Scan Software

Most computers these days have enough power
to display images with photographic quality on
their screens — the new Risc PC particularly
shines in this field. So what technology is
needed to get al these pictures into our
computers? There are several methods - the first
being videos and cameras using a digitiser, but
these have a fairly low resolution, usually not
more than 640x512 pixels. For the affluent,
there are some very expensive digital cameras
(costing over £3000) with resolutions over
1500x1000 pixels.

Another option are scanners, ranging from low
resolution (200dpi) black and white hand held
units, to high resolution drum scanners (over
3000 dpi) in full 32bit colour. Again, the latter
needs a bank balance the size of Paul Getty's.
With the advent of Kodak Photo CD, the
average punter can take films to the Chemist
and have them placed on a compact disk. Each
disk can store approx. 100 very high resolution
images — great for new films, but still a little
pricey a about 50p per picture. A useful

resource is the library of pictures available
from commercial and PD sources. Many high
quality images can also be downloaded from
bulletin boards. My personal choice was to go
for aflat bed colour scanner. Thisway | could
have my own high quality images to
manipulate and it would also double up as a
good photocopier.

| was fortunate enough to acquire an Epson
GT8000 flatbed colour scanner which proved
to be a very capable piece of hardware.
However, the hardware is only as good as the
software that drives it. Irlam instruments
supplied me with Prol-Mage — their colour
scanning software. This is sold as a package
with their scanners, Irlam are looking into
selling Prol-Mage as a separate stand-alone
application although no price has yet been set.
The current scanner packages available from
Irlam are: Logitech Colour Hand Scanner
£359, Sharp JX100 £449, Epson GT6500 £699
and Epson GT8000 £799, all ex VAT. There
are several versions of Prol-Mage, one for
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each of the various scanners and interfaces but
al have asimilar user interface.

Irlam have been in the forefront of scanning
technology on the Acorn computers for as long
as | can remember. | expected and received a
high quality software scanning application.
Prol-M age is not an image enhancing program.
It is a user friendly scanner driver, that readily
allows you to be able to use the scanners inbuilt
options.

The manual supplied is an A5 fifty-four page,
ring bound book. It was well written and
presented with explanations of how scanners
work, a classification of the types of scans and
advise on what can and cannot be scanned. It
explains how to set up the hardware and which
interfaces may be used, how to use the Prol-
Mage system. It also indicates the estimated
size of the scan. One notable feature is that the
top of each page shows an icon for each of the
different scanner types described on that page.
This saves unnecessary reading. There is a
section on how to use Acorn's ChangeFSl, as
this is supplied on the disk for image
enhancement. The manual concludes with
information on printing your scans.

The software itself can only be loaded if the
scanner is connected and turned on. When
loaded, the Prol-Mage icon installs itself on the
icon bar. Clicking on the menu over this icon
gives access to the program version info. Show
viewer will open up aviewer window. A greyed
out transparency option is available for those
lucky enough to have the additiona
transparency adaptor for the scanner. The save
choices option allows your preferred set up to
be saved and from here we can quit Prol-M age.

Clicking select on the icon bar opens up the
main control window and the viewer window.
This is by default, normally set up for an A4
low res. grey scale preview scan. However, this

can be changed by the save option from the
icon bar. Just press the scan button once to
start the scan and a second time to stop. Once
you have previewed your picture, you can
mark the exact area that you wish to scan by
entering the size and position in the control
panel dialogue boxes. Or by dragging the ears
on the box in the viewer window, this box can
be moved about by clicking adjust when in the
middle of this frame. For fine adjustment,
nudge arrows are provided in the main control
window. There is also an autosize option
which will automatically size the box to fit any
picture which is against a white background.

When we have selected the area for the full
scan, we need to decide at what resolution and
how many colours we require. The selected
resolution can be 100,400,800 dots per inch
(dpi) with a further editable dialogue box to
enter up to 1600 dpi, (the max for the
GT8000). The optical resolution is actualy
400 dpi the higher resolutions have to be
interpolated. For life size images, 100 dpi is
usually good enough. An A4 8bpp colour scan
would use about 1Mb of memory, a 24bpp
scan would require almost 3Mb. The same size
picture at 400 dpi would need amost 50
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will darken the image, whereas
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dark areas appear lighter, the lighter
parts staying the same.

versions of the software will support
the higher 16 & 32bpp modes of the
Risc PC. The main scanned image is built up
on the computer's hard disc. With the viewer
window open, the scan size is limited to the
maximum free ram in the computer. However,
if the viewer window is closed, then Prol-
M age treats the hard disc as virtual memory,
allowing very large scans of over 100Mb to be
created. The only limit is the free space on the
hard disc. It must be pointed out that very few
programs on any computer can sensibly use
files of thissize.

When Prol-Mage is scanning, it is
multitasking, allowing you to do other tasks at
the same time. This is helpful, as some of the
larger high res. scans can take a long time to
complete. Once completed, the scans can be
saved in various formats, such as an 8hit sprite
(newer versions of Prol-Mage will save 16 &
32 bit sprites), industry, standard tiff and jpeg
files, PBM+ files, as used on workstations,
Irlam's 24 bit files and 24 bit Clear files. So
this enables easy transfer to other platforms.

By moving the down the scroll bar on the
control panel window, we can gain access to
the more advanced features of Prol-Mage.
Firstly, seven levels of brightness can be set
using radio switches. By default this is set
midway. The image can be lightened or
darkened three settings either way.

The ARM Club Magazine page 37

Save Options

Dither should be set for 256 colour
scans for the best results using the
standard palette. However for best printed
results this should be turned off.

An Invert option is available to alow a black
and white negative to be scanned and made
Into a positive image.

The Expand option measures the 256 grey
level of the image and can be used to equalise
or brighten the image. Manually adjusting
expand can be used for special effects.

Bits Per Component only affect TIFF files.
Instead of 24 bpp files (8 bit per component)
being created, 21 and 18 bpp files can be made.
Even at 18bpp images can have up to 256,000
colours and the file size can be reduced by
25%.

In conclusion Prol-Mage has made it
extremely easy to access most of the GT8000
inbuilt functions without resorting to complex
menus. High quality images can be obtained
with the minimum of fuss.

Irlam Instruments have lived up to my
expectations of a company who have been
involved in scanning technology on the Acorn
Risc machines since the early days.

John Bancroft




ARM Coding - Part 5

Mark Smith concludes his look at ARM assembly language..

Some more arithmetic and
logical instructions

I’ve already mentioned the ADD and SUB
instructions. There are, however, a number of
other arithmetic instructions which | shall now
describe.

ADC — Add with carry

ADC Rd,Rn,Rm
ADC Rd,Rn,#exp

Rd=Rn+Rm+C
Rd=Rn+exp+C

This is similar to the ADD instruction except
that the carry flag is added to the two operands.
For example to add two 64 bit numbers, one of
which is held in RO (most significant word) &
R1 and the other is held in R2 (most significant
word) & R3. The answer isto be stored in RO &
R1:

ADDS R1,R1,R3
ADC RO,R0O,R2

SBC — Subtract with carry

SBC Rd,Rn,Rm
SBC Rd,Rn,#exp

Rd=Rn-Rm+C-1
— Rd=Rn-exp+C-1
This instruction alows subtraction with
numbers of more than 32 bits. The carry flag is
used as a ‘NOT borrow’. For example, to
subtract two 64 bit numbers held asin the above
example:

SUBS R1,R1,R3
SBC RO,R0,R2

RSB — Reverse Subtract

RSB Rd,Rn,Rm
RSB Rd,Rn,#exp

Rd=Rm-Rn
Rd=exp-Rn

This is similar to the SUB instruction except
that the first operand is subtracted from the
second instead of vice-versa. This alows a
register to be subtracted from a constant or
from a shifted / rotated register (explained
below).

RSC — Reverse Subtract with carry

Rd=Rm-Rn+C-1
Rd=exp-Rn+C-1

RSC Rd,Rn,Rm
RSC Rd,Rn#exp —
This is similar to the SBC instruction except
that the first operand is subtracted from the
second.

The ARM processor can also perform bitwise
logical operations as detailed below.

MVN — Move NOT

— Rd=NOT Rm
— Rd=NOT exp

MVN Rd,Rm
MVN Rd,#exp

Set each bit of the destination so that it is the
inverse of the corresponding bit in the source
register or expression, i.e. wherethereisa0in
the source register, the destination register has
aland where thereisal in the source register
the destination register has a 0.

AND — Perform a bitwise AND

Rd=Rn AND Rm
Rd=Rn AND exp

AND Rd,Rn,Rm
AND Rd,Rn,#exp

Set each bit to 1 in the destination register
where the corresponding bits of both operands
are 1. All the other bits in the destination
register are set to 0. It is usually used to mask
out (clear or set to 0) all bits from a register
except certain required bits. For example:




AND RO, RO, #941111111 ;
out all bits in RO except
bott om ei ght

Mask
t he

ORR — Perform a bitwise OR

ORR Rd, Rn, Rm
ORR Rd, Rn, #exp

— Rd=Rn OR Rm
— Rd=Rn OR exp

Set each bit to 1 in the destination register
where the corresponding bit of either or both
operands are 1. All the other bits in the
destination register are set to 0. Uses include
combining information from two registers

into one register. For example:

The top 16 bits of RO and the bottom 16 bits of
R1 hold useful data. All other bitsin RO & R1
are 0. The bottom 16 bits of R1 need to be
copied into the corresponding bits of RO

ORR RO, RO, R1

Also, the ORR instruction can be used to set
specific bitsin aregister:

ORR RO, RO, #1 ; Set
significant bit of RO.
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BIC — Perform a bitwise AND NOT

Bl C Rd, Rn, Rm — Rd=Rn AND NOT Rm
Bl C Rd, Rn, #exp — Rd=Rn AND NOT exp

BIC performs a bitwise AND with the contents
of Rn and the inverse of the second operand. It
is useful for clearing specific bits in a register.
For example:

BIC RO,RO,#1 ; Cear the | east

significant bit of RO

EOR — Perform a bitwise Exclusive OR

EOR Rd, Rn, Rm
EOR Rd, Rn, #exp

—Rd=Rn EOR Rm
—Rd=Rn EOR exp

Set every bit in Rd where the corresponding bits
of either operand, but not both, are 1 (i.e. the
corresponding bits of the two operands are not
equal). Clear al other bitsin Rd.

One application is to toggle specified bit(s) in a
register. Eg:

EOR RO, RO, #1 ; Toggle the |east
significant bit of RO

Also, since EORINg a register with the same
value twice leaves it unchanged, EOR can be
used for primitive encryption techniques:

EOR RO, RO, #const ant ;
EOR RO, RO, #const ant ;
again

Encode RO
Decode it

Finaly, if the two operands are equal then the
result will be zero. This can be used as a check
to seeif two registers contain the same value, or
if aregister contains a specific value:

ECRS RO, R1, R2; Does Rl equal R2?
BEQ r1 equals r2; Branch if they
are equal

Clearly, in the last example, the result of the
exclusive OR, placed in RO, is not required if
all wewishto do istest whether R1 and R2 are

equal.

TEQ — Test Equal

TEQ Rn, Rm —Test if Rnis equa to
Rm
TEQ Rn, #exp —Test if Rnis equa to
exp

For this reason there is an instruction that
performs the EOR operation and sets the
processor flags on the result, but does not store
the result in a register. The S suffix does not
need to be specified in the instruction to set the
processor flags on the result of the operation
since there would otherwise be no point to the
instruction. It can however be specified if the
programmer wishes, the instruction will
operate in exactly the same way.

TEQ R1, R2 ; Does Rl equal R2?
BEQ rl equals_ r2 ; Branch if
t hey are equal

TST — Test

TST Rn, Rm —Test if any bits are set in both
Rn an Rm

TST Rn, #exp —Test if any of the bits set
inexp arealso setin Rn

In the same way that TEQ performs an
exclusve OR but doesn't store the result
(except by setting the flags), TST performs an
AND without storing the result in a register.
Agan, the S suffix is implied in the
Instruction.

The main practical use for thisinstruction isto
test whether or not a certain bit is set in a
register. In particular, where a register stores
information about a number of options, each of




which may be on or off, the status of each

option may be stored in one bit of an options

register:

TST R8, #(1<<6) ;
R8 which holds

Test bit 6 of
a series of

opti ons
BNE bit set ; If the bit is
set, the Zero flag i s now set

BEQ bit clear ; O herw se the
Zero flag is clear

In the above example, if bit 6 of R8 is set
then ANDing it with the expression which
only has bit 6 set will generate aresult which
only has bit 6 set, since this is the only bit

which is set in both operands. Hence, the

result is not zero and the Zero flag is not set.

If bit 6 of R8 is not set then ANDing it with
the expression will generate a zero result,
hence the Zero flag is set.

The Barrel Shifter

One of the more powerful features of the

ARM range of processors is the ease and
speed with which any register can be shifted
any number of binary places to the left or
right. For example:

MOV RO, RO, LSL#1

Shift the contents of RO one binary place to
the left, ie multiply it by 2.

MOV R3, R4, LSL#3

Shift the contents of R4 3 binary places to

the left (i.e. multiply by 2*3=8) and store the

result in R3.
MOV R2, R5, LSR#4

Shift the contents of R5 4 places to the right
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and store the result in R2. This will divide an
unsigned number by 16 (2*4), but cannot be
used to divide negative numbers held in 2's
compliment format.

All the above are logical shifts (hence, LSL is
Logical Shift Left and LSR is Logical Shift
Right). The bits that are shifted in at the
bottom (for left shifts) or the top (for right
shifts) are always 0. The logical shifts are
shown in figures 1 and 2. To divide signed 2's
compliment numbers an Arithmetic Shift Right
is used. Instead of Os being shifted in, the sign
bit is duplicated as shown in figure 3.

MOV R1, R2, ASR#2

Divide a signed number held in R2 by 4 (272)
and store theresult in R1.

Bit rotation

As well as being able to shift bits to the left or
the right, it is also possible to rotate bits to the
right. As each bit is shifted out of the register,
it is shifted into the most significant bit as well
asthe carry (seefigure 4).

MOV RO, RO, ROR¥#16

Swap the most significant 16 bits of RO with
the least significant 16 bits.

Note that it is not possible to shift bits to the
left. However, shifting n bits to the right has a
similar effect to shifting 32-n bits to the left.
For example to move the most significant bit
of RO into the least significant bit and shift all
other bits one place to the left use:

MOV RO, RO, ROR#31
Thereis still one other case to consider. That is
a shift one bit right with extend (RRX). As can

be seen in figure 5, this has the effect of




snifting the least significant bit into the carry
flag, all other bits one place to the right and the
most significant bit is loaded with the origina
contents of the carry flag (i.e. the contents
before it was loaded with the least significant
bit). At first sight, it may seem as though there
is not much use for this, however it can be
useful in some circumstances.

For example, suppose we have a 96 bit signed
number stored in three registers. RO, R1 and R2
(RO contains the most significant 32 bits) and
we want to divide it by two. It can be done in
three instructions as follows:

MOV RO, RO, ASR#1 ; Shift the nost
significant 32 bits. The | east
significant of these end up in
the carry fl ag.

MOV R1,RL,RRX ; Shift the mddle

32 bits. The old contents of the
carry needs to be shifted in at
t he t op, and t he | east
significant of these 32 bhits
needs to be shifted out into the
carry for the final instruction.
MV R2,R2, RRX ; Shift the |east
significant 32 bits. The bit
shifted out of Rl needs to be
shifted into t he nost

significant bit of RO.

Use of the shifter in combination with
arithmetic and logic instructions

The barrel shifter can aso be used in
combination with instructions such as ADD,
SUB, ORR etc. It can be used on the second
operand where it is a register (Rm). For
example:

ADD RO, RO, RO, LSL#1

Multiply RO by 3 (RO=R0*[2"1+1])
TEQ RO, R1, LSR#16

Test whether the top 16 bits of R1 are the same
as the bottom 16 bits of RO (assuming the top
16 bits of RO are dll 0)

RSB RO, RO, RO, LSL#4
Multiply RO by 15 (RO=R0*[2"4-1])
The Multiply Instructions

There are now only two remaining instructions
present on al the ARM processors that Acorn
use and that | haven’'t mentioned. Those are
the multiply (MUL) and multiply and
accumulate (MLA) instructions.

MUL — Multiply

MJL Rd, Rm Rs —Rd=Rs*Rm
There are some restrictions on the choice of
registers. Rd must not be the same as Rm and
also, it is not possible to shift or rotate Rm (or
Rs) as it is in other arithmetic and logic
instructions. Finaly, it is worth pointing out
that both operands must be a register, no
immediate constants are allowed.

MLA — Multiply and Accumulate
MLA Rd, Rm Rs, Rn — Rd=(Rs*Rm)+Rn

Again, Rd must not be the same as Rm, none
of the operands can be shifted or rotated and
all operands must be registers.

Note that when multiplying by a constant, it is
sometimes easier to use the barrel shifter in
combination with the MOV, ADD and RSB
instructions than it is to use MUL, especially
where the constant is either a power of two or
one greater than or less than a power of two.

For example, to multiple R1 by 5 you could




use MUL:

MOV RO, #5
MJUL R1, RO, R1

or you could use ADD with the barrel
shifter:

ADD R1, R1, R1, LSL#2

The LSL#2 effectively multiplies R1 by 4.
This is then added to R1, making the result
R1*5.

Although the second solution may not be
immediately obvious to anyone reading your
program, this can be overcome by putting in
a comment to explain what it does. There are
three main advantages over the first solution.
These are that it uses only half the number of
instructions, hence half the memory, itisalso
faster and it doesn’'t involve any other
registers apart from R1.

So there you have it — all you need to know
about programming in ARM code. Of
course, the secret is not only in knowing
about ARM Code programming, but also in
making use of the hundreds of Operating
System SWI calls provided by RISC OS. If
you are familiar with BASIC programming,
you may aready have used some with
BASIC's SYS command. | will be covering
some of the more useful ones with example
programs in future issues of Eureka.

Mark Smith

The ARM Club's Technical Help Service is

available to assist with any problems which
you may have with your Acorn computer.
This includes programming in ARM
assembly language. Please address all
queries to the usual Club address and
enclose an SAE if at all possible.
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Forms Suite Plus

continued from page 27

Tab moves the cursor to the next marker

F2 inserts a data marker

F3 saves form

F4 deletestheline

F5 inserts ablank line

F6 starts line/box drawing

F7 previews form

F8 toggles between System and RISC
OSfonts

F9 changes from sheet calculator to
tool box

F10 enters the sheet calculator

F11 toggles between insert and overtype

Ctrl-F3 starts block copy

Ctrl-C  centrestext online

Ctrl-D  changesto small text

Ctrl-K  drawsthick lines

Ctrl-L  changesto large characters

Ctrl-N  drawsthin lines

Ctrl-Q recalculates sheet

Ctrl-S  swaps case or sorts alphabeticaly if a

block is marked
Ctrl and arrow keys move the cursor
Shift and arrow keys move the cursor to the
start of the next (previous) word
Page Up/Page Down moves the page

| found the manual most helpful but also found
that | was helped by playing around with some
of the sample forms included with the package.

The cost of Forms Suite Plus is £55.00 and |
can thoroughly recommend the suite of
programs. It provides a great deal of fun and |
have found it very useful for producing forms,
tables and pages which can all be exported as a
Draw file into a word processor as well as a
multitude of other uses. An A4Forms reader
and a couple of example forms have been
included on the Eureka Disc.

Nick Evans




The 270Mb Syquest Drive

Nick Evans shows off the latest in his collection of Syquest Drives

Two daysbeforethe Harrogateshow!l managed
to obtainoneof the new Syquestemovable3
inch drives. It was from the first batchof 5 to
arrivefrom Singaporevheretheyaremade,and
is an external SCSI device. It is sold as a
270Mb drive, but, on formatting is a mere
256Mb (or a quarter of a gigabyte if you
prefer). it is able to read and write to the
105Mb.discsfrom the smallercapacityof drive
which wasintroducednextyear.lIt is housedn
a small grey box.

| connectedt up to my Acorn SCSlinterface,
switched on and formattedthe disc. All went
well until | tried to alterthe sectorsizefrom the
2K (size 11) which the SCSIDM formatting

programsuggested use.l just couldn’t do it,
as any changeto a sectorsize lessthan that
producedan error. | supposehat with 256Mb
on eachdisc a small increasein sector size
won’t hurtthe pockettoo much.For thosewho
don’tknowwhatI’'m talking about,whenafile
is written to a disc, whetherits a harddiscor a
floppy, the file is written on preformatted
sectorson the disc. If the sectorsare,say512
byteslong anda file is 640 byteslong thenit
will fill 1% sectors.You might think that the
nextfile will thenstart¥s of the way alongthe
sectorwhich is only partly filled, but it can't.
Eachnewfile hasto startat the beginningof a
new sectorand hence,to a certainextent,the
smallerthe sectorson the discsthe lessspace
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will bewasted.Thisis only significantif you
put a lot of small files on a disc, or havea
largedisc, but if the sectorsare2K longthen
thatis the minimum spacea file canoccupy.
If you click on ‘Display -> Full info’ and
look at the length of the files on a disc you
will seethata lot of themarevery small —
IBoot, !Run etc.

Apart from that small problemwhich | have
not yet resolved the Syquest drive has
behaved impeccably over the past two
months.l haveusedit with an Acorn andan
Oak SCSI card with no problems,and have
even managedto get it to work with a
TechnoSCSI card which has previously
defied all attemptsto drive any SCSI disc
thatl havetried it with. The drive will work
either horizontally or vertically and can be
fitted into any 3%z drive bay.
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As someof you who have visited The ARM
Club standsat Acorn showsetc may know, |
seemto havedevelopedhe habit of collecting
Syquestremovabledrives and the following
graphis a comparisonof the speedsof the
variousdrivesthat | have.They are 44Mb, an
88Mb which also readsand writes to 44Mb
discs, and a 270Mb drive.

As expectedthe 88Mb drive is slowestwhen
reading44Mb discsbecausehe drive headhas
to “double-step”ie movetwo tracksinsteadof
one when moving to the next track.

The 270Mb drive is very fast comparedo the
earlierSyquestandthe speedof the SCSicard
becomesmportant.The Acorn cardis the one
| use most and is the slowest, having a
maximumtransferrate of 1.25Mb/secandthis
affectstheresultsof thefirst speedestwhich |




did using the Morley hard drive speed test
program(transferringa 20 Mb file to the drive
andreadingit backagain).My sustainedspeed
testsshowedthe TechnoSCStardto be fastest
(unfortunatelyit has proved by far the most
unreliablein useandsupportshe leastrangeof

drives) with nearly 2 Mb/sec transfer speed.

| assumethat the drop-off in the speedof the
270Mbdrive at high screerresolutionss dueto

the relative decreasen the CPU which spends

so muchmoretime on screenupdatingbut any
other theorieswould be gratefully received.|
usedan A440/1 with 35 MHz ARMS for the
purposes of this small review.

The drive hasprovedextremelyreliablein use
and, due to the unfortunate demise of my
internal ST506drive hasbeenusedasmy Boot-
up drive for the past month.

The Syquest270Mb drives are availablefrom

Mac andMore, 1 The WildernessChurchgates,

Berkhamsted,Herts HP4 2AZ. Tel 0442
870300,fax 0442870707.They cost£399plus
VAT or £480including VAT andpostageand
thereis no surchargefor using a credit card.
Individual discs cost £60 or £70.50including
VAT. The drives normally comewith a 25 pin
D to 50 pin SCSlconnectorputif you askthen
thiswill be changedor a’50 pin SCSI- 50 pin
SCSI cable.

There are other exciting developmenton the
way from Syquest— the new SQ1080drive is
due to be releasedater this year — this is a
removable88Mb. drive with the discs being
3cm.squareand0.8 cm high (the sizeof a stack
of threeAfter Eight mintin theirwrappers!)and
also a cheap magneto-opticaldrive should
arrive within nine monthswhich will be very
useful for storing all thoseenormousworks of
art produced on the Risc PC.

Nick Evans

Help Required

The ReverendMichael Morris is an ARM

Club memberliving in Wales.He is involved
in the developmenbf a multimediaprojectto
give his SundaySchoolpupils somegraphical
simulations with a message.

He needssomeonewith a little programming
expertiseto write routines that will simply
animate some graphics. These routines are
probably already in existence but Michael
doesn’'thavethe experienceo be ableto adapt
themfor his graphics.Theideasor routineshe
has in mind are similar to:

a) Spacelnvaders (these needto be caught
rather than zapped)

b) Pacman

c) Maggot Moments

d) Walking through mazes

e) Pickingup wheat and leaving the weeds
behind

| would imaginethatnoneof thesewould tax a
relatively experiencedorogrammeiwith some
time to sparelf you canhelp Michaelyou can
get in touch with him on 0239 682552, or if

you prefer to write, his addressis: The
Vicarage, Llechayd, Cardigan, SA43 ZNY.

You'll certainly be helping a good cause.

Geoff Stilwell, Club Secretary

Acorn Printers

A few monthsagoAcorn releasecan updated
versionof its printer drivers for RISC OS 3.
The updatedversion(v1.22)is improvedin a
number of ways and the upgrade is
recommendedAsk your local dealer for a
copy, or alternativelysend£1.00to the Club
PD Library whichis distributingthe driversby
kind permission of Acorn Computers Ltd.




Maths Card Review

An education resource creation package comes under scrutiny...

Teachers are continually re-inventing the addition and subtraction sums, with varying

wheel. | am sure this happens in business, degreesof difficulty.

commerce and industry too, but | believeitis

more prevalent in education, (because we get Creative Curriculum Software (CCS) also

so little support from above?). seems to be on the same wavelength. “Maths
Card” is a simple but very effective piece of

| was just as guilty of this in my own software which enablesteachers, or children, to

teaching. | would create a banda worksheet create maths worksheets on the screen and

only later to find an almost identical exercise print them out using Draw. (It even provides

in a book. the answers, which my little program didn’t
do.)

When computers came aong | saw their

potential, not only for the children’s benefit, Maths Card is packaged in a video style box

but as tools for teachers. | worked on the with a disc, an installation guide and an A5

principle that a worksheet created on the |andscape manual. The installation guide

computer could be, with adaptations, used explains how to register your disc and how to

again and again. | even went so far asto write install the software onto a network, or ahard or

a BASIC program that would print out floppy disc. Installation is a matter of double

Xz Maths Card Options
Boxes Standard Long
Addition Addition Multiplication
Subtraction Subtraction Division
Multiplication Multiplication
Division Division Magic Squares
: Fractions : Hetric
Simple Mixed Addition
fiddition | | Addition Subtraction
Subtraction Subtraction
— Multiplication
Multiplication
Division Division

Figure 1 — the front window to Maths Card




clicking on the Install icon. Instructions are
provided in each subsequentwindow about
dragging the Maths Card icon whereveryou
want it.

The software protection system | had not
experiencedoefore. It allows you to copy the
programasmanytimesasyou’ve paid for - for

with theresultmakethe necessarghangesand
click the Preparebuttonagain.Two linesat the
top of theworksheebn screencanbe editedto
provide titles, dates, worksheet number
references, etc.

When you are happy with the layout of the
worksheeftclick on the Savebutton. This saves

a single user, only once. If you subsequently the worksheetas a Drawfile into a directory

wantto changeto a differentmachineyou have
to reload the Install programfrom the master
disc and de-install Maths Card back onto the
masterdisc, then re-install it elsewhere.You

cannot, however, de-install copies made to

floppy discs.

Maths Card’s front window displays all its
majoroptions(seefig.1). Boxesprintsthe sums
acrossthe screenwith boxesprinted in which
the pupil must insert a missing number.
Standards the usualcolumnarformat, andthe
rest are self explanatory.

Clicking on one of thesetakesyou to a further
window (seefig.2) which allows you to choose
levels of difficulty and how you want the
worksheetdisplayed.Everything is chosenby

clicking on box icons, leaving a tick behindto

selectthe optionor a crossto de-selectChoices
range from how many column places (Units,

T&U, HTU etc. up to 6 digit numbers) which

multipliers or denominatorswhat symbols or

words you use for the operation(- or minus,
less, take away, subtract, equals or =), to

whetherthe sum carriesor not. Choosingthe
Metric option allows you to specify units such
as pounds, metres,centimetres kilometres, or

litres. Most optionscan be absolutelysetor to

be chosenat random when the worksheetis

created.

When the selectionsare made click on the
Prepareicon and the worksheetappearswith
between8-12 problemsset, dependingon the
optionsselectedseefig 3). If you're not happy

called !Saved which you have previously
clickedonto let the programknow whereit is.
The resulting Drawfile is in landscapgormat
with two identical worksheets side by side.

&) B4 - Boxes =]
/
- 6 = 12
18 - | = 12
18 - 6 = J]

ol

Max1mnun

Minimum 18

= /| equals /|

- /| minus ./
less /|
take /|

take away /|
subtract /|
Prepare E

Figure 2 — levels of difficulty




15 P | Work Card =
Example Primary School : AT: _ Lev: _| o -
Card 1Ab Hame: Date: Save

1) 33 minus equals 24
2) 49 - 39 =
3) subtract 33 equals 10
1) 15 take = 3
3) minus 18 equals 21
6) 32 take away 14 =
i) subtract 12 equals 21
8) 23 less 23 =

Figure 3 — part of a work card, ready to be saved as a drawfile

This is my only criticism of this product. In
my opinion it would be better to have the
option of two different worksheets side by
side, with a greater number of problems on
an A4 sheet. It is possible to combine two
separate worksheets together on the same
Drawfile — grouping the elements together
and saving the selection across — but I'm
sure teachers would prefer this were done
for them.

Answers may be printed aongside the
problems for the teacher’ s benefit (seefig.4).
This option is switched on or off from the
Work Card menu which mostly duplicates
the options available from the front page.

The manual is excellent and leads you
through the various options step-by-step,
although the program is so easy to use the
manual is virtually redundant. The first time
| used the program | showed a ten year old
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child the basics and left him to get on with it.
Within minutes he'd printed out worksheets
for othersin the classto try.

The scope of this application is limited but it
does fulfil a useful function admirably. I'd
guess that many teachers would be using
Maths Card amost every day. They could
provide specific maths reinforcement exercises
for individual children, quickly and easily, and
without having to re-invent anything.

Maths Card is available from Creative
Curriculum Software, 5 Clover Hill Road,
Savile Park, HALIFAX HX1 2YG. Td (0422)
340524 Fax (0442) 346388

Geoff Stilwell
Single user Licence — £49.00 + VAT

Primary Licence — £89.00 + VAT
Full Site Licence — £149.00 + VAT




The Summer Games Zone

Acorn games players are aimost spoiled for choice at the
moment with a number of top games released at or soon
after the Acorn User Spring Show in Harrogate, both
conversions from other platforms and native Acorn games.

Particularly interesting are games such as Diggers (from
Millennium) and Flashback (from US Gold) which have
been converted and are being marketed directly by the
companies which released them for other platforms. This
partly indicates the growing size of the Acorn games
market, and aso the efforts of Acorn itself in helping such
companies to convert their titles and gain a foothold in the
Acorn marketplace.

One dlight cloud does seem to be lingering over the Acorn
games scene, namely that so much interest is being devoted
to game conversions rather than original Acorn titles such
as Magnetoids. The PC Card for the Risc PC may also have
a significant effect on games development if it means that
games players no longer have to wait for games to be
converted and spend their money on the PC versions of
games. Do writein and tell us what you think.

* The Games Zone « FREEPOST NDG6573 ¢
e London ¢« N12 OBR «

FRASH3ACK

Reviewed by Brian Hughes

US Gold have marked their return to
the Acorn market by releasing
Flashback, a graphical platform
adventure game which has enjoyed
great success on other formats.

The most striking feature of this
game is the attention to detail, for
example in the movement of your
character, a chap called Conrad. The
animation of the movement of

Poor Conrad has had his mind erased...
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one, involving exploring the
numerous levels and
completing various tasks as
you go along. For example at
one point he has to visit an
Employment Office in order
to earn money to continue the
quest. When Conrad performs
some sort of special action
such as picking up an object,
one of many short non-
interactive animation
sequences is shown, adding to
the atmosphere of the game.
These are also used to guide
the actions which Conrad
must take in the future.

Flashback has three different
skill levels which basicaly
Conrad is nothing short of amazing, resulting affect the effectiveness of aliens in attempting
in very fluid and redistic movement to thwart Conrad's efforts and simplify the
controlled from the keyboard. The various tasks necessary to complete each level.
movements such as jumps, rolls, climbs,

dives, leaps and drawing a gun all look very Each level of Flashback is entered by
natural, apparently real stuntmen were used completing the previous level, and each has its
in the development of the movement own password which can be entered from the
routines. It may look complicated to control main Flashback window. It is also possible to
Conrad but the moves quickly become save Conrad's position in the game, but only at
second nature. A gun may be pulled and fixed “save points’ scattered around the game.
fired from most positions, EEEEEEEEEE R bbb b bbbl e e b |

the attention to detail even
goes so far as showing the
used cartridges flying out
of the gun!

Death is always just around the corner for poor Conrad

The plot behind the game i S | ——
that Conrad, an ordinary '
sort of guy, has discovered BEEEEF
a secret alien plot to take 1 b4

over the Earth.
Unfortunately he  was |
discovered, had his mind |
erased and was dumped far
away. The journey back to
Earth is dlong and difficult Conrad can hop on an underground train to get to his destination




Fortunately there tends to
be a save-point just before
each difficult section of the
game where Conrad is
likely to get Kkilled.
Inevitably some parts of the
game have to be repeated
again and again until you
get the hang of them and
make no mistakes, for
example one section has to
be completed within a short
time-limit and takes a lot of
practice to complete.

e have

Flashback contains many

puzzles and more straightforward action
sequences which tend to involve shooting
different types of opponent. As with Conrad
himself, the animation of these opponents is
very impressive; there are various types of
opponent, some of which are more easy than
othersto kill.

The music and sound are also impressive, both

Part of an animation after Conrad completes the Death Tower game

a winner! HlI1Tow me Tto

Fresent Conrad,

being fully configurable so that they can be
turned off or reduced if the user so requires.
The music is frequently triggered by particular
actions such as climbing down a hole, adding
atmosphere to the game. The music and sound-
effects are well chosen and unobtrusive, adding
significantly to the game rather than detracting
fromiit.

Overall | would say that
Flashback is an excellent game,
the attention to detall puts
virtually al native Archimedes
games to shame.

The graphics and sound are very
good indeed, and the game
definitely has that important
addictive quality which means
that it won't sit on your shelf
gathering dust. Wholeheartedly
recommended.

Brian Hughes

Flashback is published bu US
Gold and is available fromall
usual game suppliers, priced at
RRP £27.99.

Conrad must have a good head for heights...
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Adrian Jackson blasts away and turns some PC owners green with er

There must be something strangely
enthralling about blowing large chunks of
rock into smaller chunks of rock. Since the
very first version of Asteroids, extra features
have been added as computers have become
more advanced. And with Magnetoids, it
seems, the rock demoalition business has
reached new heights of excitement.

It all starts at 61 Cygni, where the first
contact with aliens is made. Unfortunately
they don't all speak English with a dight

American accent like the ones on TV, so
communication is a bit of a problem. After a
while a breakthrough is made, and they head
for 61 Cygni, towing a weird object that the
scientists christen “The Dumpling”. A research
vessel flies out, and promptly crashes into the
Dumpling, so the scientists decide to kill al the
aliens just in case. As aways, they only have
one shuttle and one fighter pilot...

When you’ re converting an all-time classic like
Asteroids to the Archimedes you need to

I’m in deep space in a jerry-built shuttle, shooting
down purple magnetic rocks. | want to go home!
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Do you think it’s friendly?

produce something rather special. Spheres of
Chaos did it with the multiple-player option,
and as far as | was concerned, that was the only
game of its kind that the Archimedes market
had room for. That was, of course, before | saw
Magnetoids.

The first thing that hits you when the game
loads is the stunning music. I've not heard better
music on any Archimedes game, even the
conversions. A quick tap of the space bar brings
you to the options menu, which gives you an
impressive array of customising options. There
are two ships you can fly, one which
manoeuvres left, right, up and down, and one
which handles like your ship from Elite: rotate
anticlockwise and clockwise replacing move
left and right. You can choose from two types

of joystick, two sets of keyboard controls, or
mouse control. Finally the sensitivity and auto-
centering of your chosen control method can
be selected. Certainly nobody can complain
that their favourite method of control isn't
represented.

Then you launch yourself into the game itself.
The music fades out, and your ship glides
gently onto the screen. And it's here that you
see what's so special about the game: it's all
done in beautiful 3D, with objects shaded by
the light of the nearest star. Y ou can select the
distance from which you view the whole game
with the cursor keys: either take along view so
you can see what comes at you from behind, or
zoom in so that you can get more shooting
accuracy.




You might have thought it would be easy to
dodge rocks when you have three
dimensions to play around in, but not so.
They're not called magnetoids for nothing:
they're attracted to the metal of your shuttle,
and as the first of the large purple rocks
heads straight for you, you've got to start
moving quickly. The graphics are nothing
short of incredibles more complex than
Elite's graphics, and also beautifully shaded.
It's al too easy to be struck by how
impressive it all is, and forget to start
shooting. The frame rate is very high, and
the motion is al extremely smooth, no
matter what speed things are moving at or
how many things are on the screen.

A few well-aimed shots split the magnetoid
into two halves, each of which in turn
shatters into smaller fragments, which can be
completely demolished with just a couple of
blasts. The problem is, the more pieces you
send flying around, the more pieces there are
to crash into, and what with them all homing
in on your ship, you're going to have your
work cut out for you pretty quickly.

Thefirst level consists of a single magnetoid,
followed by a small alien fighter craft. Shoot
the alien down, and it leaves behind a small
pod, which you can pick up for a power up.
The power ups range from an extra life,
through increased speed, to a rack of four
computer-controlled missiles. My favourite
was the shield: pick this one up and you're
safe - until you hit something too big for the
shield to handle, that is.

Things soon get harder: by level four you're
faced with magnetoids that split into four
fast attack craft when shot, and more of them
turning up al the time. In fact, for the first
few days of playing the game, | was
convinced that it was impossible to get past
level five. But if you stick at it, you
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eventually pick up the best tactics for dealing
with the various types of ship, and the game
rapidly becomes almost possible to play. In
fact, that's one of the only things | found
annoying about Magnetoids. to start with it
seems a little bit too difficult. But with a bit of
perseverance, you can reach levels which are a
lot harder, believe you me.

In fact, every seven levels you're pitted against
a large nasty thing of some description. The
first oneis alarge cannon, which slowly rotates
to face you and then starts launching whole
magnetoids at you. Level fourteen sees you
taking on a giant space station, bristling with
laser cannons. After that it just gets harder...

| only have one rea complaint about
Magnetoids. When you play with the traditional
ZX"? keyboard selection, it's al too easy to try
an impressive manoeuvre, hold down the
wrong selection of keys, and accidentally quit
the game. Surely by now everyone knows that
pressing Z, ? and " together is the same as
pressing Escape... It doesn't happen too often,
but when it does you can guarantee that it's
going to be just as you're about to beat your
record score.

All in al, Magnetoids is probably the most
impressive Archimedes original game that |'ve
seen in a long time. It has gameplay, graphics
and sound that wouldn't be out of place in an
arcade, and it has all the little extras that make
a game specia. Certainly one to make PC
owners green with envy...

Adrian Jackson
Magnetoids costs £24.95 from Oregan
Software Developments, 36 Grosvenor Avenue,

Sreetly, Sutton Coldfield, B74 3PE. It is also
available fromall usual game suppliers.




Stunt Racer 2000 — Extra Tracks

Andi Flower goes mad behind his car wheel...

For many years (when all | had was a meagre 8
bit machine) | looked in envy a my best
friend’'s Amiga (bleurgh!!). | saw the likes of
Lotus Turbo Challenge and Stunt Racer, but
then | bought my Archimedes and with that
came hopes of great games to come.

Well, quite a long time later, Lotus Turbo
Challenge Il was released but | was still waiting
for the 3D Stunt Racer to appear.

When Stunt Racer 2000 was first released by
the Fourth Dimension | wasn't impressed by my
first glance at the graphics. | thought that the
old Stunt Racer on the Amiga was graphically
superior but then | sat and played Stunt Racer
2000. The gameplay far outweighed that of the
old Stunt Racer and | was hooked.

Since then Stunt Racer 2000 has held up well to
the test of time in my hands. | still enjoy the
occasional game but | was getting tired of the
same old tracks so was
pleased to hear that
Fourth Dimension have
released a new set of
tracks.

So what do you get in the |
new Extra Tracks pack?
Well you get a complete
new set of tracks (what
did you expect? A nice
new Jaguar well
tough!).

The first thing that |
noticed about these new
tracks is the fact that they
are so easy to instal.
Simply put the disc in the
drive, click on the

An overview of one of the new tracks

SR2000 icon and the installation program does
therest.

Unfortunately there isn't much to say about the
tracks themselves because they... well...
basically consist of the same things as the
original set. However, this is by no means a
condemnation of the Extra Tracks because they
are also just as entertaining.

| don’t know about anyone else but | have just
as much fun on games like this by causing
gpectacular crashes as | do when | play the
game serioudy (and usually still cause a
spectacular crash!) and | think that this gives a
game two sides. Y ou can basically play around
and try out the stunts and cars on the practice
laps or you can really try and compete with the
computer drivers on the main race circuits.

Having played the original game for many
hours | am reasonably certain that the upgrade




set of tracks will be just as long lasting and |
think that there is a good case for 4th
Dimension to continue developing more sets
of tracks for this game. If as much time and
effort continues to be put into more extra
tracks there should be little stopping Stunt
Racer 2000 becoming one of the biggest and
best car racing simulations on the Acorn.

Classified Ads

Club Members can advertise any unwanted
hardware or original software free-of-charge in
Eureka Magazine. Please remember that the
Magazine is only published quarterly so it is
best not to send in adverts just after this issue

There are only two things that | would say
against the Stunt Racer 2000 Extra Tracks.
The first is that the only difference between
the original game's box and the Extra Tracks
box is a label telling you that the box
contains the Extra Tracksl Come on 4th
Dimension you could have come up with a
more adventurous cover surely?

The second thing that | have reservations
about is that the tracks may just be too much
of the same for some people. | haven't found
this myself because this new set of tracks
presents a challenge that is different not
more difficult and so | would thoroughly
recommend the Extra Tracks to everyone
who liked the original.

Andrew Flower

Freepost Address

Many members have commented on how
useful they find the Club's Freepost address,
however we receive an astonishing amount
of post sent to the Freepost address but still
bearing a stamp. When this happens the Club
still has to pay for the postage, so the Royal
Mail is actually paid twice for delivering the
same item.

If you wish to pay for postage then please
use our non-Freepost address (also for
overseas use) which is: 40 Barlow Road,
West Hampstead, London, NW6 2BJ.
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has been published.

FOR SALE: Aleph One 486 PC Card

with 4Mb of RAM. Price: £400 or nearest offer.

Contact Mr Piggott:
Tel 0480 467546 (Home)
Tel 0480 462048 (Work)

FOR SALE: Archimedes A410/1 computer
with 20Mb hard disc, 2Mb RAM
14" Microvitec Cub colour monitor
|/O Expansion card fitted
(Seria & Parallel Printer Ports, Port for
Concept Keyboard and headphones)
Includes manuals and some PD &
Educational software (Junior Pinpoint,
Jiglet, Numerator, Painter Plus, 1st Word
Plus, Artisan, PC Emulator.
Price: £450 or nearest offer.

Contact: Mrs Luff:
Tel: 081 670 9036 after 6pm

FOR SALE: Music Hardware & Software
including Roland CM64 LA/PCM sound
module, EMR MIDI Interface card, EMR

SMPTE card, EMR Sampler card, EMR Studio
24 Plus Version 3 & Utility disc, Rhythm Bokx,

Sound Synth, Midi Analyser and Scorewriter

version 2. Plus lots more, including software
and hardware for BBC Micro and Master.

Please telephone for full details.

Contact: Mick Cooper
Tel: 0705 371018




A3000 Joystick Interiaces

David Reid explains how to build an effective yet inexpensive joystick interface
suitable for the ever-popular A3000 computer

So,you havean A3000andyou wanta joystick
port, but haven’tmanagedo get enoughspare
cash to buy one yet?

Well The ARM Club could havethe answer...
The ACJoystick interface — a do-it-yourself
project. To fit this projectto your A3000 you
mustremovethe Serial Upgradeif you haveit
fitted. The projectwill be suppliedas a kit of
partsor asa readybuilt unit to simply plug-in-

and-playor asa barePCB for thosewith access

to the components required.

If you know which end of the solderingiron to
hold (the cold end!) you should be able to
successfully build this project.

The Software

Let's start with the software which you will
needto make the joystick function correctly.
basically this is a simply RelocatableModule
which all new gamescall via a SWI called
“Joystick _Read”Thereis only one SWI andit
Is calledwith registerrO containingaOoralto
tell our module which joystick it wants
information about. As the hardwarein this
designwill haveonly one joystick attachedto
it, we haveto respondo bothjoystick numbers
andpretendio be bothjoysticks.In Acorn PRM
style the joystick moduleis describedasshown
opposite.

Let’'s explorewhatall this meansandwhat our
softwarehasto do to makesurethat the game
getswhat it is expectsback when it calls our
version of the Joystick SWI.

From the detail above,we know that the game
will give us a number for the joystick and
expectaresultto bereturnedn r0. We areonly

interestedin what Acorn calls “single switch
joysticks” and what we all know as 9 Pin
Atari® Type joysticks. Looking at the above
descriptionwe haveto returna 32 bit word in
rO with the relevantbits set for the gameto
function correctly.

Let’s look atwhatwe needto doin somemore
detail. Takethe first byte we needto look at,
whichis byte 0 — usingsignedbinary (setting
the top bit for negativenumbersand having
the numbergangefrom -127to 127)this must
be (&40) for UP, (&C0) for DOWN and
(&00) for the rest position. Likewise for left
andright but this appearsn byte1 soLEFT is
(&C000) and RIGHT is (&4000) andthe rest
positionis (&0000). Byte 2 correspondso the
FIRE buttonandsothe valueto returnwill be
&010000whenthefire buttonis pressedThe
last byte is byte 3 and asiit is reserved,we
must leaveit alone— so we will just return
&00000000 in that one.




So that we can go diagonally, we must be
able to return values such as LEFT and
DOWN at the sametime, this is achievedoy
ORingtheresultsof the eachtesttogetherto
get the final 32 bit word for rO which we
return to the game.

Ok, this gives us somethingto work with

now, we know what we get when the game
calls us,andwe know what we haveto give
backwhenwe returnto the game.Sothatwe
can rememberthese we can define more
variables in our source:

swi_up = &00000040
swi_down = &000000C0
swi_left = &0000C000
swi_right = &00004000
swi_fire = &00010000

Thereis no needto definethe reservedoyte
3 as we never want to use it.

Now we needto look at the hardware(see
circuit diagram).we can seefrom this that
the byte of informationwe will getwhenwe
readthe hardwarechip (a 74HC245Tri-State
buffer chip) is wired up so that bit O is
connectedo the LEFT buttonon thejoystick
and its position in the byte is bit 0
(00000001) Next, is the DOWN buttonand
it appearsin bit 1 (00000010).The FIRE
button is next and appearsin bit 2
(00000100).The RIGHT button appearsin
bit 3 (00001000)and finally the UP button
appearsin bit 4 (00010000).Inthe ideal
world, if we wereto hold the joystick in the
DOWN and RIGHT positionsand read the
hardware, we would get back a byte with:

DOWN = 00000010 (decimal 2)
+ RIGHT = 00001000 (decimal 8)
00001010 (decimal 10)

However, nothing is ever that easy, all
Atari® joystickschangethe signalto 0 volts
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(a binary 0) whenswitched,andnot 5 Volts (a
binary 1). So what we would really get is:

DOWN =00011101 (decimal 29)
+ RIGHT = 00010111 (decimal 23)
00010101 (decimal 21)

This makesdoing straightmathson the result
the hardwaregives to us very difficult for us
merehumansto understandBut the ARM has
a specialcommandfor dealingwith this kind
of problem.The TST commandwill AND a
valuewe supplywith the byte readandsetthe
Z flag which we cantestusinga conditioneron
thefollowing instruction.As anexamplejf r11
holdsthe valuewe readfrom the hardwareand
“mask” holds the bit we want to test, we can
testto seeif the bit is a 0 usingthe command
‘TST rll,mask’.if the bit in the “rl1 AND
mask” is equalto 0, this will setthe Z in the
ProgramCounter (r15) which we can useto
conditionally (usingEQ ), OR the appropriate
bits into our resultregister(r0) to returnto the
game.

In some early games, the calls were
implementedwrong, and the left andright are
reversedyou can makeanotherversionof the
module for thesegamesby simply swapping
hw_left and hw_right variablesto allow these
games to work properly.

So that we can easily rememberwhich bit in
the hardwarecorrespondgo which direction
the joystick is pointing, let’s setup somemore
variables:

The ‘%’ sign signifies that the following 1's
and O’s are in binary.

hw left =  %0000001
hw_ down =  %90000010
hwfire =  %0000100
hwright =  %0001000
hw_up = 990010000

We will usetheseas the “mask” part of our




testing to see what direction the joystick is
pointing. We need to test all conditions for all
possible directions and ‘OR’ this into rO if the
‘Z flaginrl5isset.

Assuming that r11 contains the byte read from
the hardware, our code for determining which
bits were set looks like this:

nov ro, #0

t st ril, #hw.right
orreq ro, r0, #sw _right
t st ril, #hw _down
orreq ro, r0, #sw _down
t st ri1l1, #hwfire
orreq ro, r0, #sw fire
t st ril, #hwleft
orreq ro, r0, #sw _left

t st ril, #hw_ up
orreq ro, r0, #sw _up

The instruction nov r 0, #0 means put the
value 0 into r0. This clears our results register
(r0).

Theinstruction tst r11, #hw ri ght means
if the bit of rll in position hw_right (bit 3
%00001000) is O then set the Z flag in the
program counter (r15). The “Z flag” means the
result was zero.

Theinstructionorreq r0, r0, #sw _right
means if the Z flag in the program counter (r15)
is set then OR rO with the value swi_right
(&00004000) and put the result back into r0,
otherwise don’t do anything.

This code will then test all our possibilities and
present us at the end with rO containing the
required 32 bit number.

Now we know that this routine will process the
byte we get from the hardware and make the
correct word to be returned in r0, we still have
to work out how to get the byte into the register
in the first place.

SWI Interface for Joystick
Devices

The Joystick module provides a SWI
interface for reading the state of a joystick.
When the module initialises it tests for the
existence of built-in joystick hardware and
if it does not find any then it will not
initialise. Third parties can replace this
module to provide different hardware. It is
recommended that any such modules have
version numbers greater than 2.00 so that
Acorn can upgrade its own module
without preventing its replacement.

Joystick_Read (SWI & 43F40)

Returns the state of ajoystick.

Onentry: RO =joystick number (0 or 1)
Onexit: RO =joystick state

Interrupts. Interrupt statusis not altered
Processor mode: Processor is in SVC
mode

Re-entrancy: Not defined

Use: This SWI is used to obtain the state
of the requested joystick. The state is
returned in the following format:

Byte O0: signed Y value (range -127 to 127)
-64, 0 or 64 for single switch joystick
(corresponds to Down, Rest, Up).

Byte 1: signed X value (range -127 to 127)
-64, 0 or 64 for single switch joystick
(corresponds to Left, Rest, Right).

Byte 2: Switches (eg. fire buttons) starting
in bit 0, unimplemented switches return O.

Byte 3. Reserved.




The seria port is located at &033B0000 in

the A3000 memory map so... let's define

another variable:
hardware = & 033B0000

In the module, we want this address to be at
the end, so that if we ever need to change it,
we will know where to find it easily, but in

our program we want to have it near the
beginning so that a quick glance will tell us
what hardware location the module will be
accessing. This is achieved by assigning the
value to the variable “hardware” at the

beginning of the program and using a label

in the source (serial_address) to hold the
‘hardware’  variable

vaue held
(&033B0000).

in the

Our module must get the address of where
the value is held, and this is done with the

command:

Idr  rll, serial_address

Literally this means load the 32 bit number

that is at the label serial _address, and put this

number (& 033B0000) into rl11.

Because we do not need the address once we

get the byte we can use the same register for

getting the byte from the hardware with the

command:

ldrb  rl1, [r11]

This means load the byte from addressin r1l
(&033B0000) and save the result back into
r1l. Hey presto, we have they byte...

Error Checking

A little bit of error checking never goes

amiss, especialy when deding with

relocatable modules so let's check and see

whether the user made a correct SWI call to
our Joystick module.

As laid down in the golden rule book from
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Acorn (The PRM) when a module SWI is
called, we get a number in r11 which refers to
the switail. This will indicate that the user
matched what we were expecting (“Read”) —
if it does not, then we will set theV_flag ( The
“V_flag” means oVerflow, and is used, in this
Instance, to signify and error has occurred, we
must exit with RO pointing to an error number
which is followed by some text explaining
about the error) in the Program Counter (r15)
and exit the module to let the caller know it
made a bad SWI call.

At this point, a few more variables would be
useful:

V is the overflow flag in the program counter
(r15) which is used for setting a SWI error
state and the 1<<28 is the same as
%00010000000000000000000000000000 —
but is a lot easier to remember. literally it is 1

shifted 28 hitsto the left.
V_flag%=1<<28

SWI_HEAD and TAIL

swi_head$ is simply the name of the Header of
the Module SWI, it is also the title and creates
the *Help command as well. Be careful on the
spelling and capitalization of the string — if it
Is different, then some programs will not work
because they call the SWI by its name instead
of the SWI Number (&43F40) like a program
written in the C Language would.

Switail0$ is the only other entry to the module
SWI and the capitals and spelling are critical
here as well.

swi_head$="Joystick”
switail0$="Read”

We can also take this opportunity to define the
strings which will be printed on the screen
when an error occurs. These are at the
beginning of the source code for the same
reasons that all the other variables are defined




at the top of the program. | find it easier to
define my variables at the beginning of the
program, then | don't have to hunt the entire
program looking for the text bits, should a
change be required.

badswi $="SW val ue out of range for
nmodul e " +swi _head$
t oobi g$="Joystick nunber out of

range”

That's got some more variables we need
defined, so let’s check the validity of the SWi
call the game has just made. First we want to
check that the switail matched our switail0$ and
as the OS conveniently gives us thisin rll, we
need to check thisis equal to O as we have only
one valid switail.

teq ri1, #0
adr ne ro, error_bad sw
orrnes rl15, rl4, #V flag%

The instruction teq r11, #0 does a bhitwise
OR of r11 with O which will set the Z flag in the
program counter (r15) if rll is equal to O, or
will clear the Z flag if r11 does not equal O.

The ingtruction adrne r0, error_bad swi
will put the address of error_bad swi
(containing the error number and text string)
intor0if theZ flagisclear (r11 <> 0).

rO is now pointing to a memory location which
holds the error number and text string which
can be printed by the game issuing an ADDV S
RO,R0#4 and then a SWIVS “OS_Write0"
command after returning from the module SWI.
(In practice, no-one does this, but we must
provide the correct response, should anyone
wish to process the error).

The final instruction in this group, orrnes
ri5, rl4, #V_flag%wisrealy quitesimpleto
understand, but does a lot of things in one
instruction. If the result of the ‘teq’ command

clears the Z flag, it will set the V_flag bit in
rl4 and copy the link register (r14 with the
V flag set to indicate an error) into the
program counter (r15) and forces an update of
the status portion of the program counter so
that the V flag will get updated and returned to
the game ( indicating an error has occurred).
This aso exits the module and returns to the
game at the point the SWI call was made, at
which point the game must handle the error by
checking the V flag and doing what it sees fit
with the error.

Just about the only other error than can occur
in our module is if the game requests the state
of a joystick greater than 1, so we need to
check that the value of rO which the game
passed to us on entry is a valid joystick
number (0 or 1). thisis done like so:

bi cs ri1, ro0, #1
adr ne ro, error_bad_joystick
orrnes rl15, rl4, #V flag%

The instruction ‘bics rl11, rO, #1' is a bit clear
instruction this takes the #1 and does a binary
inversion on it (so %00000001 now equas
%11111110) and then ANDs thiswith r0, asin
this example:

11111110 inverted #1

00000001 joystick 1 isvdid

00000000 result =0 sothe Z flag is set due
tothe‘s onthe ‘bics

11111110 inverted #1

00000010 joystick 2 isinvalid

00000010 result = 2 so Z flag is cleared due
tothe‘s condition

You can see see from these examples that
anything bigger than O or 1 will clear the Z
flag and this will execute any instructions
which test the Z flag - such as the NE in the
following ADRNE and ORRNES instructions.
Essentially, the NE means the Z flag is clear




(the last result stored in the Z flag was Not
Equal to zero) and coincidentally, the EQ
condition means that the last result stored in
the Z flag was EQual to zero, and therefore
the Z flag is set.)

The following two commands adrne rO0,
error_bad_joystick and orrnes r15,
ri4, #V_flag% function exactly as the
bad swi ones.

Creating the source

Right, now that the educational stuff is out
of the way, we need to create the source for
the module. Type in al the text which is
highlighted in BOLD textface from this
article into your BASIC program. This will
give you a source file which will make the
Relocatable Module. We need some more
variables:

file$="ACJoystick”
version$="2.01"

dat e$="17 Apr 1993”

t ype$="A3000 I nternal -Serial”

These are used to provide a filename for the
Module, the version number must be greater
that 2.00, the date of creation of the module

and the *help modules “type”’ description.
start =0
initialise =0
finalise = 0
service = 0
commands = 0
sw _chunk = &43F40
sw _decode =0

These variables are used in the module
header and aways including them alows
quick creation of any module, by simply
filling in the ones you wish to use with the
required values. Our module is quite simple
and therefore doesn’t have any real use for
most these variables, except for the
swi_chunk which must be the same as the
Acorn swi_chunk for games to access the
module by SWI number instead of name.
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(&43F40)
Now that the variables are out of the way, we
can start coding the module.

| have used the BASIC assembler and this
requires the usual FOR.NEXT loop to
increment the pass¥ variable for the assembly
OPT command.

DI M code% &200
FOR pass%4 TO 7
P%0: O¥=code%
[ OPT pass%

We need to do offset assembly as the module is
a relocatable one, and al internal addresses
must be calculated from the base of the
module. This is done by using pass® 4 TO 7
and setting P% to O and O% to the buffer
(code%) for our code inside the FOR..NEXT
loop.

The code for the module
Now we can start the coding of the module.
The header must be defined first, and all fields
must be filled in, though sometimes only with
Zeros.

. begin equd start
equd initialise_code
equd finalise
equd service
equd title
equd hel p
equd commands
equd swi _chunk
equd SW _entry
equd SW _nanes
equd sw _decode

WEell, that was easy, wasn't it? ( “equd” alows
for a 32 bit word) Next, we'll do the Help
String.

.help
equs swi _head$+CHR$(9) +ver si on$+"
(" +date$+") " +type$




equb O
align

We have to include the instruction “align” to
make sure that if we have an uneven number of
bytes in our string (defined by “equs’), the
assembler knows to align the program counter
to the next word boundary — otherwise the
poor ARM chip will not understand where it is
and what it should be doing. NB: al the strings
must be terminates with a O byte (defined by
‘equb 0 ).

Already you can see how easy it is to use
variables at the top of the program. So, on to the
next bit, the SWI name and header and tall...

.SWi_names

title

equs swi_head$+CHR$(0)
equs switail0$+CHR$(0)
equb O

align

Now we can move on to our error messages for
the module.
.error_bad_swi

equd &110
equs badswi$
equb O
align

and..

.error_bad_joystick
equd &43F41
equs toobig$
equb O
align

Right, onward we go, into the depths of the
module — .swi_entry is where the game will
enter our real code. So we need our error
checking bits first, then the load of the byte
from the hardware, followed by the testing of
bits code and our exit code.

.SWi_entry
teq rll, #0; bad swi check code

adrne r0, error_bad_swi
orrnes rl5, r14, #V_flag%
bics ri1, r0, #1

; bad joystick check code
adrne r0, error_bad_joystick
orrnes rl5, r14, #V_flag%
Idr rll, serial_address

; load the byte from hardware
ldrb rl1, [r11]
mov ro, #0

; test the bits and make r0
tst rll, #hw_right
orreq rO0, r0, #swi_right
tst rll, #hw_down
orreq rO0, r0, #swi_down
tst rll, #hw fire
orreq 10, r0, #swi_fire
tst rll, #hw_left
orreq rO0, r0, #swi_left
tst rll, #hw_up
orreq rO0, r0, #swi_up
bics r15, r14#V_flag%

; and exit with no error.

Because we want the module to tell usthat it is
loaded, we now have alittle initialisation code,
which is called when the module is initialised,
upon loading or by someone issuing the
*RMRelnit Joystick command. All this routine
does, is to tell the user that the module is
installed. We have used the XOS version of
the SWIs so that errors are returned to us and
conditioned the whole lot with a check on the
oVerflow bit in the program counter (r15). (
SWIs return with the V bit set if the last call
had an error). It aso gives me a chance to
explain another couple of instructions...

.initialise_code

stmfd r13!,{r14}

adr rO,installed
swi  “XOS_Write0”
swivc “XOS_NewLine”
movvc r0,#7

swivc “XOS_WriteC”
ldmfd r13!{r15}

The instruction stmfd r13!,{r14} will stick




The Components

the contentsof the link register(r14) on the
stack (r13) and updatethe pointer in r13.
This is necessarybecauserl4 holds the
addresof wherewe aresupposedo go back
to whenthe moduleinitialisation is finished.
However,theseother SWI callsalsouserl4,
so we needa copy of rl4 before we call
them, otherwise we could lose our return
addressThe easiestway to geta copy is to
stuff it on the stack.Likewise,whenwe have
finished with our SWI calls we want to get
our return addressoff the stack,so we use
the instruction! dnfd  r13!, {r 15}, this
will notonly getthevalueoff the stackbut it
will also put it directly into minimal and
very simpleto explain. Eachof the different
switches in the Atari® type joystick are
mappedvia a Tri-Statebuffer, into amemory
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locationin the A3000 memorymap, whenwe
accesghis memorylocation,aline on the chip
called Chip Select(CS) turns on the gatesin
the chip and any signals on the input are
presentedo the computerdata bus from the
chip outputs. each direction/button has a
designatediatabit in this byte andthis is then
read and interpreted by the software module.

So,let’'s look atthetheinside of the A3000. If,

like me, all the normal expansion routes
available arefull, the only spacenot takenis

the serial chip upgrade sockets. Hence this

upgraddits to the serialchip upgradesockets...
It alsohasthe conveniencef beingattachedo

a 9 pin ‘D’ type plug on the back of the
machine.This makesfor a very low-cost but
effective upgrade.

Building the board

Building the HardwarePCB shouldnot present
anyonewith any problemssoakit is available
from The ARM Club at the addressgiven
below. If you can’t solder, the boardcan be
supplied built and testedat a slightly higher
cost.for thoseof you with accesdo your own
components,the bare PCB can be supplied
with full instructions on assembly. The
completed board simply plugs into the
currently empty 6551 and LT1133 (serial)
sockets on your A3000.

Full diagrammaticahnd physicaldrawingsare
suppliedwith the AC Joystickkit andthe AC
Joystick bare-PCByversions.In all, it should
take no longerthan 15 to 20 minutesto build
and test. The kit version comeswith another
BASIC programfor testingthe boardyou have
built, thus giving you confidence in your
soldering ability.

David A Reid
For full details on availability and pricing of
joystick interfaces and kits, please read the text
file included on the Eureka Magazine Disc.




The man developments
~\I.\ announced by Acorn have

aready been covered in
Eureka, namely everything to do with the Risc
PC and also the announcement by Acorn of its
new division, Online Media, to target the
Interactive multimedia market.

|Back in April when the Risc PC was launched
Acorn did something it has never done before
by organising a launch event for Acorn
Enthusiasts, ordinary users with an interest in
what Acorn is doing. This event, colloquially
known as the Anorak Day, was held at the
Cumberland Hotel in Central London, during
which time a large number of people were
treated to the launch experience normally
reserved for press, developers, dealers and VIPs.
Everybody present seemed to react very
favourably, not only to the Risc PC but also the
work which had been put into the event by
Acorn.

Since April Acorn has been having a significant
internal  shakeup, and responsibility for
marketing to Enthusiasts has been transferred
from the Consumer Business Unit to the Product
Marketing Department. This has resulted in a
number of announcements being made relating
to Enthusiasts, in particular a new scheme
which is currently being set up whereby
individuals may register as Enthusiasts with
Acorn and receive various benefits in return.
Full details of these benefits are not yet
available, but are likely to include discounts and
priority ordering on certain items, specia
documentation & merchandise, direct support
for Enthusiasts (for example by electronic mail)
and possibly even specia Enthusiast events.

Acorn News

Back in June Acorn Computer Group plc
announced its Annual Results for the year
ended December 31st 1993. Revenue for the
year increased 13% to £54.3M, but the
operating profit was a mere £0.1M (1992:
£1.6M). Two factors were officialy linked
with the fall in profit by Gary Johnson,
Financial Director of Acorn Computers Ltd,
namely a significant cut in gross margins on
Acorn products, and also investment in
projects such as the establishment of Acorn's
subsidiary in Germany.

The Acorn/Tesco Computers for Schools
Scheme was extended until 16th June, with
schools around the country collecting vouchers
to exchange for free computer equipment.
Interestingly Research Machines (Acorn's
biggest rival in the UK Education Market)
encouraged its schools to collect and exchange
the vouchers for Pocket Book computers —
perhaps to avoid them being exchanged for
Risc PCs or other desktop Acorn computers?

Acorn's expansion in international markets has
continued with the appointment of Oak Tree
Technologies as its sole distributor in South
Africa. According to Bob Coates, General
Manager in charge of Acorn’s International
Business Unit, the Risc PC has been very well
received in al countries where Acorn
computers are sold; a rolling launch
programme took place across Europe and a
significant number of Risc PCs have already
been sold overseas.

Finally Acorn has announced a new Hardware
Conformance Scheme which means that
upgrades which meet Acorn specifications may
bear a specia logo, offering greater peace of
mind to customers.

Simon Burrows




Final Thoughts

One of the key aims of The ARM Club hasalways
beento encourageéAcorn usersto getin contactwith
one another.It is easyto be a passiveuser of your
computerbut you will getmuchmoreout of it if you
share your experiences with other people!

At arecentARM Club OpenDay in Kent a group of
Acorn userswereshowingoff their particularskills in
using their computers— do you have skills which
could be shared with others?

The Risc PC appeardo haveinjecteda new sparkof

enthusiasminto the Acorn world with large numbers
of existing userstaking the opportunity to upgrade
their machines.This has the knock-on effect that
second-handAcorn computersbecomemore readily
and cheaplyavailable,attractingmore peopleto own

their own Archimedes computer.

EurekaMagazineis publishedquarterlyby The ARM
Club. Copyright© 1994 The ARM Club. All Rights
Reserved.All material in this magazinehas been
producedby Club Members.All opinions expressed
arethoseof theindividual authorsandmay notreflect
thoseof The ARM Club or its Committee.Atrticles
and other submissions are most welcome.
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