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BUILD IT ONCE. BUILD IT RIGHT.
BUILD IT WITH GALAXY.

I f you’re b u i l d i n g a n e w
genera t i on  o f  m iss ion -
cr i t ica l applications, you
need a tool with the power
and scalabil i ty to span
departments, d iv is ions ‐ the
ent ire enterprise. Only one
tool can help you do it all,
because only one tool has it
a l l ‐ t h e Galaxy Application
Environment? from Visix.

When we say “build it once,
bui ld i t r ight ’ we mean i t .
Galaxy dramatically reduces
both the t ime and cost o f
developing d i s t r i bu ted ,
portable applications a n d
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

offers unprece‑
ate Cand C++

of platform-specific toolkits.

Bui ld i t  once
Cross-platform no longer means
compromise. Wi th Galaxy’s object‑
oriented API and integrated tools, your
development team can write an entire
application once and move it to UNIX,
Windows, Windows NT, Macintosh,
OS/2 and OpenVMS without changing
a single line of code. You can easily
support a l l your target platforms
w i t hou t struggl ing w i t h mu l t ip le

With Galaxy
you can focus

build b ion building the best applica‑
t i o n s possible, instead of
compromising on features
to make porting eas ie r

toolkits or supporting separate develop‑
m e n t teams. Best of al l , there’s no
“least c o m m o n denominator” effect
w i t h Ga laxy ‐your applications are
completely portable and sti l l able to
exploit the advanced capabilities of
each nat ive env i ronment . The end
result? You'll have a better application
that is completely portable in a fraction
of the t ime it would take otherwise.

Bu i ld i t r i g h t
You'll build it right because we’ve bui l t
it r ight. Galaxy specifically targets
the needs of high-end professional
developers by providing a compre‑
hensive set of object-oriented libraries,
distributed services, and visual tools
i n t o a cohesive, mult iplatform devel‑
opment environment. Galaxy n o t only
provides a powerful G U I builder, bu t
also includes a rich set of platform‑
independent abstractions‐such as
memory management, networking, file
management, and distributed services‑

to handle the other 50% of your most
challenging development projects.

Bu i ld i t w i t h Galaxy
From financial services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
most demanding developers
and w o n the praises of the
computer indust ry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds o f real wor ld
environments‐J.P. Morgan,
Xerox, IBM, Legent, a n d
m a n y others are u s i n g
Galaxy today to build their

mission-critical applications.
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Visual Basic 3.0 for Win Std
Visual Basic 3.0 for Win Prof
Comms Lib/Win
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BGI Printer Driver Toolkit
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SourcePrint+ 5.0
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TURBO C++ 4.5
This major new release of Borland's entry level C++
compiler is quite simply the best initsclass.Includes
@16-bit subset of Borland C++ 4.5 plusa host of new
f e a t u r e saimed at students, h o b b y i s t sand beginners.

These include amultimedia QuickTour which
covers the latest IDEand C++ features.Thereis a
help filewith technicalinfo and tutorials, acomplete
list of answers tofrequently asked C++ questions,
and t h o u s a n d so fpages o fonline docs.

There are fivenew games with full source code ‑
Turbo Meteors (anAsteroids-ikegame),Turbo
Blocks,Turbo Cribbage, Turbo 21, and Turbo Mah
Jongg, and several free VBX's includingadeck of
cards,dice,gauges, &sliders.

Elements from Borland C++ include the full IDE
with integratedGU! debugger, BRIEF-basededitor,
C++ object browser, and multi-target project
manager, plus their application framework OWL 2.5
and OCF (Object Components Framework)for OLE
2.0 support. Pius all the latest C++ features likeesetNenriatamsidibat
se recon 5 Coteagad ad aca a
new programs. Users simply select program options
‘such asOLE support,print preview andtoolbars.
AppExpert generates fullsource code for the new
app, then ClassExpert can modify it bycreating &
editingclasses, andr e s p o n d i n gt oWindows
messages. Call for fulldetails (no pricing yet).

M U L T I - E D I TFOR WINDOWS
Wehave been selling Multi-Edit for DOS ever since it
was first released and it has always been afavourite
w i t hus. Now the Windows version has been released
andlooks likely to continue the success. Too many
features to describe here,socallusif you want a
s e r i o u s l ygood editor for Windows.P r i c ei s£188.

M U L T I - M E D I AMADE EASY
Microvitecare best known for their monitors, but they
have now produced asoftware package called
Creator which setsnew standards for ease of use. It
is atoo for creating interactive multimedia information
s y s t e m swithout programming. Every th ingis done
through apoint &click interfaceusing floating
toolbars. Includes a CD-ROM packed with sample
graphics, MIDI, WAV &AVIfiles plus aselectionof
Quality shareware tools.And you can distriouteyour
applications royalty-ree!Call for d e t a i l s .Only £109.( R NcFom w r p o w s
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COMMENT

Soap Flakes
Back in the jug agane

TIS A CURIOUS place, the entrance to
I publishing house Centaur Commu‑

nicationsonPolandStreet in Soho.A 30
foot long corridor with floor to ceiling mir‑
rors all the way. Like being in part of the
Dalek city from The Dead Planet. I was
thereby appointment tomeetThe EXEPub‑
lisher,a legendary and feared figure on this
magazine,andmy former boss.

She was sitting waiting in the lobby at
the end, and recognised me almost immedi‑
ately.Shecamestraight tothe point. ‘Cliffis
movingon to dothe Internetstuff. Weneed
anEditor.Schifreen’s too expensive,Kemp’s
gone AWOL, soyou'll have to do.”

‘But Madame Publisher’, I said (she is
rather keen on formalities), ‘I have got
anotherjob. These days I work forQuinBut‑
terworth Spangenthal, purveyors of fine
software to the programminggentry.’

Puzzlementcrossed her fierce-but-beautiful
face, left to right. Evidently she hadn’t con‑
sideredtheeventuality ofmehavingobtained
other employment.Then she smiled.

‘That’s all right - we'll subcontract you.
Till fix it up. StartTuesday, 9o’clock sharp.’

‘But Madame Publisher’, I said again,
‘you don’t understand. I can’t beEditor if I
work for another company in the business.
There’s a conflict of interest the size of a40
tonne Arctic.”

‘Pooh’, she said scornfully, ‘that’s all
right.We'll set it upsothat you don’t doany
product reviews, you don’t choose the mate‑
rial to be reviewed,and if I read somuchas
asqueak aboutQBS,I' l lpersonallybreak all
the fingers in your righthand.”

‘ButMad...’
Shecutmeoff. ‘Andyou can tell the read‑

ers all about it too, soif they sniffanything
dodgy, they can letmeknow. If they’re right,
it ' l lbefinger time. Yes, you tell them.’

Which is what I am doing, Dear Reader
(and Dear Grey Matter and Dear System
Science et al ) . Only for obvious reasons, I'd
muchprefer it if you toldmefirst, to see if we
can’t work outa less digital solution. And
while you're there, please tell me what you
make of the magazine: what you think of i t ,
what you think of the little changes I am
making, what weshould bedoing, what we
should not be doing. You'll find email and
snail mail addresses and phone and fax

Vol 9-Issue 12May 1995

numbers and all the other palaver on the
masthead on the Contents page. I hope to
hear from you.

The interview seemed to be over - but
there was something I had to know, some‑
thingwhich hadbeen puzzlingmefor many
months. Something concerning the name of
the magazine. ‘Onemore thing,’ called out,
as The Publisher stamped off towards the
lift. ‘What did you dowith the dot?”

But answer came there none.
Will Watts

| amnotanumber
CCORDING TO Richard Cox, a

A cenit consultant,
here were ‘431,460,000 usable tele‑

phone numbers’ before PhONEday.Where
does this total come from? Cox explains
‘thereare 900available numbergroups from
0100 to 0999. In eachof those groups, there
are 799 number blocks (200-998)with 1000
numbers in each block. Out of those num‑
bers, on average 60% can be [allocated] at
any one time. This allows for not using cer‑
tain numbersdue to ahigh riskoferror, due
to numberon recordedannouncements,etc.’
That’s how weended upwith the initial fig‑
ure. After April 16, the number of available
phone numbers ismultipliedby 10.

We probably only needabout 29,000,000
of these numbers. But with the current geo‑
graphic rationale for the numberingsystem,
several cities will still r un out of numbers
within a few years. Did you know that
there’snostandard for phonenumbers?Yes,
every field of software, hardware, telecom‑
munications has at least a few standards
affecting i t , but the phone number territory
is still wild. Even without guidelines most
countries, especially in Europe, have
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adopted logical schemes. But in the UK
we're stuck with this evolution of the geo‑
graphic area code.

Phone numbers were first created when
all the phone systems were purely electro‑
mechanical and each phone number was
clearly routed through a defined path of
exchanges. At that time it was logical that
phone numbers described a path to reach
the subscriber with the first digits identify‑
inghisor her localexchange.Withelectronic
exchanges,mobile phones,number-for-life...
the geographical approach doesn’t mean
much anymore. It is not uncommon for a
local phone call to be routed through a
remoteexchange because it carries less traf‑
fic andhence it’scheaper for the telecommu‑
nicationcompany.Which puts into question
the definition ofa local call.

Why will all this have an impact on us,
end-users of the telephone system? For at
least one reason: PhONEday must be only
the first change in a series of number shuf‑
fling. In the next 10years there shouldbeat
least one more renumbering, if not two.
Numberswill changeagainonanational

scale. Peoplewill beable to keep their num‑
bers for much longer if not for lifetime.Soit
will no longer bepossible to create applica‑
tions that deduce the location of a phone
from its number. The concept of the phone
directory will need to be revised. Where
shouldbelistedthe mobilephonenumberof
someone commuting between Oxford and
London? In the Oxforddirectory? In the Lon‑
donone? In both?Or in allUK phonebooks,
since it would cost the same to call this num‑
ber from wherever?
A whole new realm of development will

be possible. Since phone numbers will be
more and more associated with people, not
where they are, applications should take
advantage of this fact.Consider this: when
you will call your PC, it will read the phone
number of the incoming call. And it will
know it’s yours. With its text to speech
application it will then read out the most
urgent email messages youreceived.Possi‑
bilities are endless.

Lookingforward to thenextNationalCode
Change?Doyouhaveany suggestionsonhow
to name it?If soyou can always call Oftel on
071... sorry 0171 634 8700. What about
PhONEdaythecomeback,PhTWOyday...

DavidMery

3



far too easily. After all, what do these
Borchester lawyers know about copy‑

right legislation asapplied to software?
If you havebetter things to doonSunday

mornings than sit onyour backside listening
to RadioFourthen you needbriefing. Robert
Snell is the token software developer in the
BBC’s eternal s to ry of everyday farming
folk, The Archers. Fate has not been kind to
Snell. Not only is hemarried to the charac‑

[eeeTHAT Robert Snell caved in

ter who is the most tiresome of the whole
clan by a long chalk. Not only does he have
to set up and maintain al l the PCs in
Ambridge - and I think we all know what a
pain being known as the local ‘computer
expert’ can be.Not only does he have to put
up with all this, now the pernicious Pebble
Mill scriptwriters have heaped on him the
added indignityofmakinghis little one man
company go bust.

This is what happened. Snell, sensing
that his ailing enterprise needed a boost,
had adapted an application that he had
slung together for a local fruit canning fac‑
tory, andwas trying to flog it in his particu‑
lar vertical market niche. The fruitiers
somehow got wind of this, and sent him a
nasty solicitor’s letter claiming that they
owned complete copyright on the program
and demanding that he withdrew. Snell,
who is something of a wimp, consulted the
local legal talent and they advised him to
capitulate and gointo liquidation.

Now the Beeb hasn’t really given us
enough information here. For a start, we
don’t even know what Snell’s application
did, or what it was written in. This is typical

COMMENT
of the programmerist attitude the BBC
takes, by the way.If it had been a blocked
s l u r r y pipe i n the pig unit o n Lakey Hil l ,
we'd have been given all the gory details.

One would have thought he could say to
the canning factory: lay off or you’re doing
all your own tech support and upgrades.
Even if they had bought the source code ‑
a n d I reckon that they did - this counter
t h r ea t would surely give them pause for
thought. But heclearly signeda truly terrible
contract if his lawyers told him he couldn’t
sell on a different program which incorpo‑
ratedsome parts of the canningapp. How isa
jobbing programmer to exist i f , every time
he sells an application, he also sells the
rights to his library of bits and pieces of
code? Is one really supposed to start every
application one creates from a blank sheet?

It’s a serious point.But while you ponder
i t , don’t forget poor Mr Snell, who is the vic‑
t im of a wicked injustice. I am hereby start‑
i n g a campaign to p u t things right.
Wednesday week wemarchonBroadcasting
House.You bring the placards.

Meanwhile at Grange Farm...

IM HACKER'S finest hour in ‘Yes Minister’ was his pop‑
ulist stand against a bureaucratic directive from Europe
attemptingto standardise the sausage. Today, the intense

Europeandebate echoes with similar arguments as we seek to
balance the opposingforcesofcommonality and individuality.On
a smaller stage, ODBC, the database connectivity standard,
arousesequally deep passions with committed adherents and

Lookedat from a European perspective, the debate is, of
course,not surprising. What right has Microsoft to invade the
hallowedgrounds of data access, dictating basic methods that

database specialistshadcut their teethon. ‘Leaveour great
Britishsausage alone,’ they cry.

S o m e highly competitive industries migrate toward a stan‑
dard without any formaldirectives.Test driveany new car today,
and you'll besurprisedif you don’t find the indicators andwind‑
screen wipers in their usual location.Those cars that hadproba‑

yexcellent proprietary interfaces, like the Seat Ibiza or the
CitroenBX,soonfoundconsumer pressure towards standardisa‑

In the complexbusinessof IT,suchpressures neededavoice.
Probably,evenwithout the initiative from the now defunct SQL
AccessGroup,Microsoftwouldhavetakenalead.Why?Consider
the then imminentexplosion in Windows acceptance and emer‑
genceof enduser tools.Thewhole dreamwould crumblewithout
coherentanduniformapproachtodata access.
__ The factthatMicrosoftpromote the standardis paradoxically
u s e dbyODBC-sceptics as evidence of i ts closed and proprietary
- nature.This is particularly surprising, since anumberofcompa‑
: includingmy own, supply drivers and development toolkit

gybeyond theWindows stable to OS/2, Macintosh and
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GuestOpinion: ODBC and the Euro-sausage
However, in the time honouredtradition ofthe IT industry,
are not content to allow a standard to establish itself.
sooner are we implementing the latest trend thanwefind the
pressure to abandon it becomes the latest flavour. Suchis the
myth surrounding the ‘abandonment’ of ODBC in favourof
OLE 2. oe

The reality is that OLE should really be considered another
‘way in’ toODBC,a layeror interfacefor tools to usetoaccessthe
Driver manager/drivers that do the real work. The realdanger
with OLE implementations is that werevert to ‘theold days’ by
another name; direct access to specific databases via OLE
requires asmany proprietary gizmos asthe databaseAPIs, los‑
ing all the benefits wehave gained and are gainingdaily wil
ODBC. Z

Realistically, most companies are just about catching
with ODBC. Over 170 tools available today areODBC compli‑
ant. Many corporates are demandingODBC asa pre-requisite
to develop ‘desktop standard’ systems for their users.Many
these companies are also on a long-termstrategy of providing
mixed set of applications that includeexisting shrink-wrapped
applications (say, MS Office), customised applications (say,
Notes,ExcelMacros,Q+EQEFs,etc), and internallydeveloped
applications. ‘ :
Although they all have different needs and tastes, they all

need data access.And ODBC is the only common solution for
them all. :

Perhapsall that remains t ob esaid t oODBCs c e p t i e si sthat
great Britishretort... ‘Sausages!’ :

Dr. TonyHil l is the UKGeneralManager,Intersolv,thecompany
which owns thewell-knownQ+EODBCdrivers.For,
mationhecanbereachedon01727812812.
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COMMENT

‘T'vegot this
great idea,’ he said. ‘ I t
costs ten thousand times asmuch
as a pencil, it weighs ten thousand
times asmuch asa pencil, it needs ten
thousand times more maintenance than a
pencil, and it does the same job. It’sgot tobe
awinner! I think I'llcall it the typewriter.”

Whoever it was who came up with the
idea of issuingportable computers to traffic
wardens must have hada similar difficulty
in getting his idea accepted. Computers
weigh more than writing pads, cost much
more, requirebatterieswhich r u ndownand
must be changed and can have their entire
contents destroyedby an irate recipient of a
parking ticket far more comprehensively
than any writing pad. But, he must have
beenverypersuasive,becausedespite traffic
wardens being noted for a certain conser‑
vatism and lack of a sense of humour,
portable computers is what some of them
now have, complete with little printer and
rollof paper for issuingof tickets.

In a way, it’s surprising that portable
computers are sohardto make.Considering
that even in the most powerful desktop,
there can’t be more than two square inches
of active silicon.We've haddisplay technolo‑
gies for years which have been designed for
portable applications, from Sinclair's folded
CRT to the modern LCD panels that are
used in portable TVs. We’ve had a whole
range of sparse button-driven interfaces,
from those used on digital watches, even

6

May/lem!
thoseusedontelephonedials, to thecomplex
hierarchicalmenusystemsusedto configure
modemsandprinters.Touch-screentechnol‑
ogy is sufficiently advanced that we can
maketheentiredisplay surface sensitive for
the sake of a few extramicronsof thickness.
We've been developing low-power technol‑
ogy for so long that it’s now possible to buy

watches with more welly than a desk‑
top machine fromfive years ago.

Yet, palmtops are still
expensive and difficult to
make. I suppose it’s because, unlike
the PC, there’s been no accepted standard,
somost small machines are made in com‑
paratively short runs and require a lot of
custom tooling to localise them to a specific
job.

The electricity distribution companies
have been using palmtops for a while.
Insteadofsendinga littlemanwith apadof
paper, they senda little man with a com‑
puter. Insteadofwriting the numbersonhis
pad,hetypes the numbersonto themachine.
This is a nice, simple job. The machine can
be pre-programmed with the streets to be
read each morning and only 10 different
keys are requiredto defineeach reading.

What is savedby this exercise?Thenum‑
bers don’t have to bere-keyed into themain
computer back at the office.This eliminates
a significant number of errors, because the
operators no longerhaveto decode the read‑
er’s shaky writing, and they don’t have to
keepaneyeoneachlineasthey're typing.Of
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course, they don’t have to doanythingat all
apart from cash their giros, which from a
certain point of view is also an advantage,
but that’s a different story.

But even the power companies are look‑
ing at easier ways of reading meters.
They've played with getting the meters to
transmit their totals down the very wires
which they are measuring, and they’ve
played with parking a van in a street and
settingup radio links.Evenwith this simple

task, a palmtop is not the best
solution to their prob‑
lem.

But , compared to
reading electricity

meters, the traf‑
fic warden’s job is significantly harder. It’s
not just numbers that have to be typed in,
it’s letters too. It matters what time the
record is created. The offence has to be
added,whichmay bedonewith amenu,but
given the bureaucrats’ love of meaningless
numbers probably continues to be an
abstract number, which probably appears
ona table on the back of the machine for
easy reference. Finally the ticket must be
printedand themachinehas tomakesure it
hasn’t r u n out of paper or ink,or even Sell‑
otape.

Now, there’s all kinds of useful informa‑
tion an electricity meter reader can find. It
canconsider demandasa function of time of
day. It can measure the number and fre‑
quency ofbrownoutsor interruptions(where
I live,that’s an importantmeasure,because
we get somany) and other more technical
measures. But that’s not true of a traffic
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warden; all the relevant information is right
there in front of him; time of day, vehicle
registration number, location, offence code,
and recipient abuse rating. What could the
wardens possibly gain from automation?

As far asI can see, not alot. Iunderstand
that purely digital informationstill does not
qualify asevidence,sothemachinewill have
to pr int a duplicate ticket at some stage,
which still needs to befiledmanually. Some
re-keying is saved, but not much, and the
poor warden has to carry even more equip‑
ment than before.

But if there wasa period, in a particular
machine,where no tickets were printed, it’s
conceivable that the warden wasn’t search‑
ing for victims, but was insteadsleepingon a
park bench or humping other traffic wa r ‑
dens under the articulated lorries. Motion
sensors inside the machines would be able
to detect idle time, and thus identify the
skivers. The internal programs could detect
aborted entries, which might correspond to
wardens bowing to threats or bribes, thus
directing internal investigations.

Giving computers to traffic wardens is
BigBrother-ism,but it’s notdirected against

pect. What’s more, normal mutually-accept‑
able working practices, when subjected to
this kindof detailedanalysis, look very poor.
Pressure on the workforce to work unrea‑
sonably hard or unreasonably consistently
will lead to poorer performance in the long
run.

Whether or not you think that the long‑
term reduction in performanceof traffic war ‑
dens is a good thing, the principles can be
extended to otherjobs. Productionlinework‑
ingwas the baneof the 20th century and few
people are sorry to see the reduction in its
popularity.Portablecomputers,particularly
those attuned to specific jobs, are able to
bring back all that was worst about produc‑
tion lines, and they will do it quietly, insidi‑
ously and perhaps without anyone noticing.

There is some good news.At least it hap‑
pened to traffic
w a r d e n s
first.

COMMENT
Jules isnot, and has never been, a traffic
warden. I bet that surprised you. What's
more hedoesn’t hate them, becausehe
accepts that anyone workingfor a large
bureaucracy leaves their personal responsi‑
bility in the locker room. He imagines they
would behilarious at parties, were they ever
to beinvited toone. If you knowa traffic
warden, or have met one socially, you can
tell him about it bycalling his new number,
01707 662698, or by emailingjules@cix.

you andme, it’s directed internally. In some
ways it’s a good thing, being able to use a
computer to accumulate circumstantial evi‑
dence, bu t in other ways it’s very bad.
There’s a vast quantity of circumstantial
evidence which must be sifted, which pre‑
sumably will be done by automated filters,
the reliability of which must be highly sus‑
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NEWS REVIEW

Informationoverdrive
Ifyouhaven'thikedacyber rideon the infor‑
mation superhighway and, to use a Wired‑
ism, r u n the risk o f tu rn ing into an
anoraknophobe, then you should sprint
along to the Information Superhighway
exhibition running until 3rd September at
the Science Museum in South Kensington.
There are three parts to the exhibition. The
first is ashowcase of new technology which
examines the comms infrastructure and
demos packages like E-World. The second,
Surf Ci ty, is aimed at both newbies and
experiencedNetHeads. In the final section,
Lookinginto the Future,visitors can find out
what it would belike shoppingonline, work‑
ing in the global office and how interactive
television will work. Admission is £5 for
adults. For those who can’t make the trip to
South Kensington, do not despair, the Sci‑
ence Museum is putting most of i ts collec‑
tions on the Web right now.

OMG goes OLE
Ab ha.CouldtheOMGbebowingunderpres‑
sure from the combined voices of DEC and
Microsoft on the CORBA committee? Looks
that way.OMGhasissuedaRequestForPro‑
posal to provide transparent access between
CORBA andOLE/COM.There are two parts
to the RFP. The first is a gateway between
existingOLE/COMandCORBA. The second
will take into account the next release of
OLE, which will support distributed objects.
Understandably,Microsoft was pleasedwith
the news.Chris Stone, president andCEO of
OMG, still looksforward to the daywhenmil‑
lions of PC desktops will be able to tie into
ORBs fromhundredsof suppliers.

BigMac
Has it really been just over a year since
Apple launchedthe PowerMac? Sales of the
machineshave exceeded themanufacturer's
first year expectations. Michael Spindler,
president and CEO at Apple, described the
PowerMac as the most ambitious and suc‑
cessful product introduction in Apple’s his‑
tory. The one-millionth unit was shipped in
December 1994.Sofar over 560 nativeappli‑
cations havebeen released.Apple hasput in
place a number of programmes aimed at
developers wishing to write native applica‑
tions. There is the Apple Developer Techni‑
cal Support group with two portinglabs,and
PowerMac pages on the World Wide Web
with literature, sample code, training and
FTP. For more information call Apple on
0181730 2480 or point yourWeb browser to
http://www.info.apple.com/dev/developerser‑
vices.html.

IT’s show time
Come to the EXEshow.We'll a l lbe there and i t ’sgoingto be
cool. It’s al l happeningon the 8th and 9th June at the Royal
Hor t icu l tura l Halls, Westminster. There w i l l be o v e r 70
exhibitors includingsome of the biggestnames in thebusi‑
ness: IBM, Computer Associates, Gupta, Powersoft and
Symantec to name but a few. Among the list of exhibitors
a r e some fami l ia r faces. These includeUser Inter faceTech‑
nologies whose managing di rector is N ia l l Mansfield, o u r
Open Systems columnist; RhinoPubl ishingandChris Sennit
whoseOOapplicationbu i ld ingin VOfeatured in theDecem‑
ber 1994 issue of EXE; Bi ts Pe r Second w i th VB g u r u John
Marsh, who wrote OCX for the aspi r ing alchemist, in EXE
August 1994andCitadelSoftware. If y o u c a n remember back to
the heyday of .EXE,DaveMansell of Citadel was the m a nwho
brought us The Mouse’s tai l .
There a r e also 20technical workshops runningove r the two
days of the show. These include four ‘guru’ hours where
leading figures in the software development world speak of
n e w technologies and the increasing demands of today’s soft‑
wa re . Among them w i l l be Eiffel’s progeni tor, Bert rand Meyer.
Highlights of the workshop sessions includeCybernauts,a session for
aspir ing In te rne t wizards, Mastering the P ixe l to b low y o u r m ind wi th
graphics programming,aDevelopment Tools Showcase and aProgrammersForum,
chaired by ACCU chairman and C++ columnist Francis Glassborow, w i th advice
f rom leadingtechies.
En t r y to the exhibition is freeto ticket holders.The ticket hotl ine is 01817102190. It
w i l l cost £10 to attend each seminar, pre-registration is needed.

Excuse f o r r euse
A recentEuropean-wide survey sponsoredbyCenterLine hasbrought up some startling revela‑
tions onthe extent ofsoftware reusein the in the industry.Some90% of the 300 companies sur‑
veyed said they were usingC++. Smalltalk came an extremely poor secondwith 4%and Eiffel
only managed 1%.Reuse is seen asthemost importantbenefit of object orientedprogramming.
Improvements in code quality was citedasthe number twobenefitand faster development time
came in third. The question of what exactly constituted code reuse produced some strange
replies.Apparently 24% of those askedconsidered cutting andpastingascode reuse.Well, let’s
face i t , it does cut downon the typing. Interestingenough, only 25% were developing their own
reusable class libraries and24% were usingcommercial class libraries.

While the majority of companies are investigating the benefitsofcode reuse,only 9%have
actually developed reuseable framework libraries.And only 3%haveadoptedacorporate wide
reuse programme. Nevertheless, for 38% of respondents, a reuse programme will become an
issue in the future, 21% said within a year. Yet while there was general agreement upon the
overall benefits,highentry costs and lack of commitment seem to bethe main reasons for not
adoptingthe technology. In fact, 17%of companieshavenoplansat all for a reuse programme.
There is generally a bad feeling among developers regarding reuse tools. Fourteen percent
believe there is a distinct lack of them and 8%expressed the opinion that there wasa distinct
lack ofclass libraries. Obviously there is some unwillingness to accept new tools andmethods.
But 13% felt that training overheads were significant barrier preventingcode reuse.

In spiteofclaims that Sunis aboutto beknockedfromthe top spot for Unixworkstations, 60%
of those surveyedwere usingSunkit.The HP 9000 came second followedby IBMRS6000.
On Unix development platforms,UnixWarehas had little impact,Solaris is still the most popu‑
larUnix development environment. Eventhough IBMmarketedOS/2 asa platformfor develop‑
ingand runningWindows applications, it hasmade little impact,with only 10% of respondents
usingit .NT has almost caught it up andWindows is still the dominant PCplatform.

The survey predicts that NT will grow over the next 12month to 43% market share at the
expense ofWindows, which doesn’t leave muchbreathing space for the much thwartedWin‑
dows 95offspring. OS/2 is also set to grow to 17%at the expense ofDOS.
The survey is conductedevery six mothsby ICLPfor CenterLineSoftware. CenterLine canbe
contacted in the US on001617 4983288.
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Borland Delphi
NEW Delphi is here! Delphi

facilitates rapid application
development ( R AD ) . Delphi has an
optimising native code compiler with
a visual design environment, and
integrated graphical browsing,
debugging and project management
tools, alongwith ReportSmith. With

the local InterBaseServer,Delphi providesfor local SQL
development, and data access via the Borland Database
Engine, facilitates easy scaling to client/server
development with Delphi Client/Server. special £189

DemoSHIELD for Windows
Build Interactive Application Demo

DemoSHIELD isa visual
development tool for creating
interactive software demos and CBT
which is quick and easy to learn. Add
to your demos, special effects buttons
and controls - import video ( . AV I )
elements and sound ( .WAV ) to louden
the impact. Includesa fast and small
royalty free Demoengine, and disk
builder for easy distribution. £319

Microsoft SourceSafe The safest place for all your
source code

SourceSafe was acquired in the recent merger of
Microsoft with One Tree Software. Source-code control
prevents users from accidental code loss, allows back‑
tracking to previous versions, branching, merging, and the
managingof releases. SourceSafe
provides robust versioning and
configuration management
functionality plus security and audit‑
trail capabilities. SourceSafe
supports an open approach, for use
with development tools from
Microsoft and many other vendors.
£325 p e r u s e r

CodeWright Professional 3.1 Programmers Editor
CodeWright is a professional quality programmer's

editor designed to greatly increase code editing efficiency
and provide powerful programming benefits for Windows

based development. With emulation
for both CUA and Brief , Code-wright
supports C/C++, Assembly, xBase,
Pascal. Key features include Tabbed
Output Window, VDOS Command
Shell, Help Indexer, User Defined
ChromaCoding, and File Based
Search and Replace. Available for
Windows or Windows NT. £159

MKSSource Integrity
MKS Source Integrity is

the most comprehensive
configuration management
solution for client/server, cross‑
platform development wi th
powerful new features:
e Easy to use GUI creates fully
functional project in minutes.

e Sandboxes for personalised workspace.
e Visual differencing & visual merging
e Seamless integration in Visual C++, Visual Basic,
Borland C++, PowerBuilder, FileManager

Call for multi-license prices - single u s e r £315

PowerBuilder Desktop fo r Windows 4.0
A powerful Windows desktop application

development environment with an
integrated client/server architecture

which includes powerful object‑
oriented programming tools.

With PowerBuilder Desktop, you
can easily create robust

Windows applications that
incorporate data from most
desktop databases. Built in
is the Watcom SQL
database for development
and deployment out of the
box. The PowerBuilder
family of products includes
the Advanced Developer
Toolkit (adds database
stored procedures, an
Install disk builder and
more), Lotus Notes Library
and the FUNCky Library of
useful routines.
Competit ive advantage
f o r dBase, Cl ipper,

FoxPro, Paradox & Visual Basic o w n e r s ( m o s t
ve r s i ons ) - £199

Microsoft Test Automate the Testing of your Windows
Applications

Microsoft Test is the ideal tool for automating the
testing of applications and components
(DLL’s,OLE) for Windows 3.x,
Windows 95 andWindows NT™. Easy
to learn and use, Microsoft Test speeds
up testing, reduces costs, and ensures
the efficient testing and delivery of
high-quality software. Al l Test Scripts
are developed in Test Basic. This is the
test every application should take.
£475



NEWS REVIEW

CommonPoint not very common
Taligent released the final beta reference
releaseof i ts CommonPoint frameworks. But
this release is still limited to Taligent’s
investors - a small group of selected develop‑
ers. According to Joe Guglielmi, chairman
and CEO of Taligent, ‘the final reference
release [should be] delivered this summer’.
The current beta includes yet another, the
beta of cpConstructor, aGUI development
tool, the first product in the CommonPoint
Developer Series. The second one will be
TalDE, the Taligent Development Environ‑
ment. Taligent is on 001 408 2552525, alter‑
natively you visit the Web_ site
http//www.taligent.com.

Powersoft European meeting
Powersoft is organising its first European
user conference in Berlin, 18-22 June. The
conference focus will beon the new technolo‑
gies incorporated in Powersoft Enterprise
Series and onmultiplatform support. Topics
will include enhanced database support for
Oracle, Sybase, Informix and Watcom. Pow‑
ersoft and Watcom are both subsidiaries of
Sybase. Parallel to the conference will be a
CODE partner exhibition. CODE is the
Client/server Open Development Environ‑
ment partner program of Powersoft. To
attend, contact Jane McCarthy at Powersoft
Europe on 01494 555513.

C++ goes parallel
EUROPA, the working group on parallel
C++, announced its roadmap for the creation
ofEuropeanstandard for object orientedlan‑
guages for high performance system. The
London Parallel Application Centre main‑
tains an archive of the roadmap available at
http://www.lpac.ac.uk/europa/index.html or
by ftp at ftp.lpac.ac.uk. You c a n also call
LPAC on 0171975 5315.

NeXT gets Objective-C
NeXT acquired all the rights of Objective-C
from Stepstone.This object oriented program‑
ming language has been usedby NeXT asthe
reference language for NeXTStep. Stepstone
hasa licence allowingit to continue to market
its compiler products. NeXT also shipped
NeXTStep Developer 3.3 for Intel, SPARC,
PA-RISC and Motorola 68k, and NeXTStep
3.3 for Sunand HP workstation. Eventhough
NeXT obviously wants to push Objective-C,
Developer 3.3 includes an improvedC++ sup‑
port.Moreinformationcan beobtainedonthe
Web at http://www.next.com,by email at nex‑
tanswers@next.com or by faxingNeXT at 001
415 7803990.

10

Office compatible
After the latest round of bad press on Windows 95, Microsoft desperately needs to
convince developersto write applications for the platform when it finally arrives.
As y o u would expect, the MS Office team is well ahead in i t s development effort. In
fact, Microsoft has announced a n e w addition to the Microsoft Office Compatible
programme to help developers wr i t ing software. Office Compatible 95 wil l publish
the technical specification f o r creating Office applications. Once enrol led , devel‑
opers w i l l obtain a Basic Toolk i t , w h i c h includes informat ion needed to create
Office compatible software.A quarterly newsletter and an onl ine service a r e avail‑
able.Applications developed for use w i th Microsoft applications m a y be submitted
to Veritest, an independent agency for conformance testing. If the software passes,
the product c a n ‘wear’ the Microsoft Office Compatible95logo.The testing is priced
at $800 fo r the first application submitted.

V i r tua l ly Impossible
Haveyou ever dreamt of transformingyour PCina ‘TVpro‑

duction quality’ virtual reality authoring station?
Bryan Salt, an independent ‘VR design specialist’,

did it, and the result was the Virtually Impossible
show on ITV. The first series has now finished,
but he’s busy inventinga whole raft of new tricks
for the second one. The virtual world r a n in
Superscape VRT. On a Pentium 90, between 9
and 28 frames per second are generated
depending on the polygon count and the

amount of texture. The goal for a perfect ani‑
mation is to reach an animation of 17
frames per second minimum. VRT can dis‑
play apeak of 13,000 polygons per second.
The virtual world is created and r u nwith
Superscape VRT but all the textures are

rendered using 3D Studio. The usual
sequence is to create the objects in
SuperscapeVRT then texture them in

3D Studioand eventually import them
back in VRT. The five worlds used in the

show took about 90 days for Salt to create.
For the previous Virtually Impossible, five PCs were net‑

worked together, some working on the foreground and others on the background. Only the
changes in the scenes are transmitted on the network. To reduce the processing power
required only the rooms that can beviewed are turned on. As soon as a participant changes
room, part of the virtual world is turned on while another is switched off. Even though it is
counter intuitive, animated backgrounds do not cause a bigger performance hit than simple
ones. Why? Simply because the background is redrawnevery frame anyway.About 50% ofthe
screen is textured and there are usually less than 300 polygons per room. For speed reasons
the system r u n s at VGA resolutionwith 256 colours. The whole creation is surprisingly small:
each world occupies a maximumof 4 MB includingtexture and sound. Salt is currently work‑
ing to distribute the processingeven further, having several computers working on the same
foreground and/or the same background.

Another activity of Salt is to create ‘impersonators’ - talking heads. These heads have a
personality. The one in our picture is Ron. Ron is active,he can move his head and his eyes.
When he talks his mouth moves accordingly. What’s impressive is that Ron, and his col‑
leagues, are all animated with Superscape VRT on a PC. Impersonator's resolution is only
300by 200 pixels,but up to 30 frames per second can begenerated in real time. To give a sync
aspect to mouth movements, Salt designed a box which at one end connects to the joystick
port of the PCandon the other has a microphone. The mouth moves according to the volume
and the frequency of the sound which are sent asthe two axes on the joystick port. The com‑
plete design of an impersonator takes about ten days. Salt is on 01483 574445 and Super‑
scape on 01256 745745.
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If it doesn’t say ‘StP’, don’t go.

StP stands f o r Software through Pictures, the leading software

development e n v i r o n m e n t f o r Object Orientation ( O O ) . It’s the
only 100% safe w a y t o make the n e c e s s a r y move t o O O .

StP g i v e s y o u all the features you need f o r high-powered OO
software development, with full life-cycle suppo r t throughout
y o u r e n t i r e development process. The central, shared repos i t o r y

is accessible to all StP tools. It n o t only facilitates reuse, v e r s i o n

control and c o n fi g u r a t i o n management- i t also enables y o u t o

build fully integrated solutions.

The e n g i n e that drives StP and makes i t s o much better than the
compet i t i on is i t s open, flexible architecture. Rather than forc ing
y o u down o n e r o u t e with nowhere to t u r n , this enables y o u to
c u s t o m i s e y o u r e n v i r o n m e n t t o s u i t your needs a s y o u go.

A lways ready to adapt to changing conditions, StP already
supports the foremost O M T and Booch methodologies ( a s well
as Jacobson Use Cases) and speaks y o u r development language,
including C++, Smalltalk and Ada. And StP can respond rapidly
to new or emerg ing techniques, pro tec t ing y o u r i n v e s t m e n t

along the w a y .

& CIRCLE NO. 084

| theelieetieeleeeleetieele ele el t e t

L e e e e e e e e e e e e e e e e e e e e e e e e e e e e

StP comes f r o m the t e a m at IDE, who have helped thousands
of c o m p a n i e s develop successful software solutions over the
past t e n years. With StP o n y o u r side, y o u know y o u r t r a n s i t i o n

to OO is secure.

To find o u t more about how StP can pu t y o u safely ahead in the
race to O O , complete and r e t u r n the attached coupon by post or
by fax ing i t to IDE on 01483 31272.
on 01483 579000.

01483 579000
Alternatively, call us n o w

LJ Please send memore information about StP for OO.
Name
Company name & address

Telephone

IDE Ltd
1 S t i r l i n g House

St i r l i ng Road
S u r r e y Research Park

“ W l INTERACTIVE
Mi DEVELOPMENT

4m@ ENVIRONMENTS
Software through Pictures”Guildford

S u r r e y GU2 SRF
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PRODUCT NEWS

Unix inWindows95 Solaris WorkShop on x86
Forthe aficionadosof the Unix shell,MKS is SunSoftWorkShop is n o w availableunderSolaris x86.As in the SPARCversion, the
shippingversion 4.4 of its toolkit runningin WorkShop comprises a suite of development tools for bu i ld ingSolaris applications.
Windows 95 and NT 3.5. The bundle now These include ProWorks3.0 which provides an IDEand offers on-demand runtime
includes a GUI tape uti l i ty. The toolkit is e r r o r detection. There is also iMPact 1.0, amulti-threadeddevelopment tool which
also available for DOS,Windows and OS/2. allows the developer to set breakpoints and navigate through paral lel execution
MorticeKern Systems ( 0 0 1 519 8842251) paths wi th in the same application. It c a n be used to debugboth C and C++ multi‑
sells Version 4.4 at $299. threaded applications. ProCompiler C++ 4.0 is the C++ compiler in WorkShop. Sun

claims it c a n cu t down compilation time by up to 300 percent and supports the lat‑
est developments f rom the C++ standards committee inc lud ing templates and
exceptions. The C compiler, ProCompilerC 3.0, provides optimisations for the Pen‑

Intersolvis shippingPVCSVersionManager tium.Team development is available courtesy of TeamWare 1.0which offers a suite

imProVedand moreCuStomisable

5.2. I tsgraphical interfaceprovidesa side-by- of code management tools.
side view of the differences between two ver- Un t i l June 30th 1995, developers c a n purchase a Developer Pak Bund le tha t
sions ofa file.Event triggers set beforeand/or includes Solaris 2.4 for $695, a savingof mo r e than 75 percent o ve r the cost of buy‑
after PVCS commands can automate com- i n gthe tools andoperating system separately.Developersw i thprevious versions of
monprocesses such as sendingan emailmes- ProWorks fo r Solaris x86 c a n upgrade to SunSoft WorkShop f o r $495. F o r details of
sage whena version is promoted. Security WorkShop jump to http://www.sun.com/sunsoft/Products/Developer-products on
hasbeenenhanced.Customisability ofPVCS theWeb or call Sun on 01276 451440.
enables its use for simple version control to
full software configuration management.
Intersolv (01721812812 ) sells PVCSVersion ° °
Managerre £400. FullMFC fo r MainWin
CORBA eve here MainSofthas introduceda

PeeSUA everywhere new v e r s i o n ofMainWin,
At the recent Object World conference in the company’s Windows
Boston,IONApreviewedaproductwhichwill API for Unix. The big
integrate Visual Basic and Orbix, IONA’s changes in version 1.2 are
object request broker (ORB). Orbix-OLE will full source for the MSWin‑
enableWindows developers using tools such dows help engine and
a sVB,P o w e r B u i l d e ro rVisualC++ t oinvoke inclusion o f the 32-bit
CORBA compliant objects transparently Microsoft | Foundation
anywhere on the network. Orbix-OLE Class libraries (MFC 3.0).
shouldbeavailable at the time you readthis. MainSoft says that i ts
IONA also shippeda beta version of Orbix implementation of Win‑
for VxWorks, the embedded real-time oper- dows Help under Unix is
at ing system from Wind River Systems. full-featured and is compatible with PC .HLP files, sodevelopers can create one source of
IONA is on 00353 16686522 and its email online help for bothUnix andWindows.
address is info@iona.ie. The MFC library lacksODBC,Winsock andOLE 2.0 support. However it does provide the

user interface supported in the Windows version with features such astab dialogs and dock‑
PowerCase able toolbars. MainSoft claims performance increases between four and eight times over the

‐ previous release.By supportingWindows raster operations (ROPs), bitmapmanipulationhas
DeveloperswhouseEasyCasecannowcreate been increasedfourfold. X-Windows restrictedthe number of ROPsto 16,and these were only
and maintain the graphical data models of | two-way, for specifying source and destination. UnderWindows there can beup to 256 3-way
their PowerBuilder applications. EasyCase ROPswhich give abrushparameter aswell. MainWinbrings the enhancedbitmapsupport of
Database Engineer for PowerBuilder allows Windows to Unix.
developers to import, export and update Other aspects ofWindows supported by MainWin include source for the CTL3D.DLL 3D
PowerBuilder table structures and extended control library,and theMFCextensionDLLs technology which reduces loadonthe systemby
attributes. Tables can bereversedengineered runningasharedMFC library. In addition,MainWincombines theX11colourmapping facil‑
to place their structures within the EasyCase i t y with Windows’ colour model. This provides a means for applications to setup private
data dictionary. Once there, it is possible to colour maps. MainSoft has added DEC Alpha running OSF/1 to the list of supported plat‑
manipulate the data model with EasyCase, forms, which already
then export it back to PowerBuilder. Easy- as included Solaris, SunOS on
Case Database Engineer also offers various SPARC, HP-UX on
extended attribute editors at table and col- HP9000/700, and IR IX on
umn level. There is also a set of editors for SGI Ir is and Indigomachines.
edit styles, display formats and validation The cost of a development
rules. Tables can be transformed from one licence is £3995 for each plat‑
type to another. Database Engineer for form required. MainWin is
PowerBuilder is priced at £690 and is avail- distributed in the UK byPer‑
able from Great Western Instruments on sonal Workstations on 0171
0117 9860400. 2310333.
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Tired of
JugglingYour Team
.. Development?
Wantmore intOs ]
‘free White Papers:

P pycsdemo diskens:
<q Team development adds its own set of challenges to the development process‐communicating

/ Ba the right information at the right time to the right team members. How dowe keep all the con‑

. \ y¥ ‘N i figurationmanagement balls in the air at the same time? Can wecontrol access to protect the

code? Did all the changes make it into the release?Will applications build properly?

PVCS-TheStandard for SCM

INTERSOW Pvcsadapts to your environment with automated software configur‑

ation management (SCM) for team development. The standard for SCM on

the LAN, PVCS lets you and your team work smarter,

increase productivity, and accelerate delivery.
PVCS is used bymore developers than all

other LAN-based SCM tools combined.

And, PVCS covers more operating

systems, development environments, and

object types than any other SCM tool.

So stop juggling and focus on

what you do best‐development.

We'll show you how.Call us

today at01727 812812,

Ext. 255.

INTERSOLV
© 1994 INTERSOLY, Inc. Al rights
reserved. INTERSOLV and PVCS are
registered trademarks of INTERSOLY,
Inc. Other company or product
namesmentioned herein may be
trademarks or registered trademarks
of their respective companies.
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PRODUCT NEWS

Red Box is not Unix
UnixWare 2, dubbed ‘Red Box’, has been
releasedby Novell.This is not a Unix system:
it does notyet comply with the full listof 1170
function defined by the X/Open. But
UnixWare2is XPG4 compliant and shouldbe
submitted for X/Open Unix approval later
this year. Novell also released Distributing
Computing Environment ( D C E ) and Com‑
mon Desktop Environment (CDE) products
for UnixWare 2. The Application Developer’s
Ki t cost $995 and the Runtime kit , $275. The
Cell Directory Services and the Security
Server cost $1,995 each. Novell is on 01344
724000.

Got a VCR?
How about inviting Bjarne into your sitting
room?University Video Communication sells
a range of videotapes featuring many gurus
ofthe software industry.Among the tapes are
‘The design of C++’ by Bjarne Stroustrup,
‘Object-oriented programming’ by Dan
Ingalls, a designer of Smalltalk, ‘Encapsula‑
tion and inheritance in C++’ by Mark Linton
ofSiliconGraphics and ‘Theprinciplesof OLE
2.0’ by Tony Williams of Microsoft. Until the
end of the month, each tape costs $39.99
instead of $50. And yes, they are available in
European PAL as well as American NTSC
format, surprisingly. UVC can be reached at
001415 8130506. UVC also has a Web site at
http://www.uve.com/.

4GL for Windows 95
Crystal for Windows, from Intelligent Envi‑
ronments, is a 4GL development tool for Win‑
dows95andNT.The 32-bit GUIdevelopment
environment supports ODBC connectivity.
Crystal's developers drew from their experi‑
ence acquired with AM, a very popular OS/2
development tool. Crystal’s introductory price
is set at £1,1000. Intelligent Environments
can be reached by phone at 01932 772266 or
by email at tostrer@ieinc.com.

Write ISDNcode
Fedup withmodemspeeds? Is 28,800bpsjust
not fast enough for you? WiSDN is a new
toolkit for adding the facilities of ISDN to
Windows applications. It has come about
through ajoint venture betweenOST UK and
Clipet Communications (OST is a manufac‑
turer of ISDNcards for PCs, Clipet produces
ISDNsoftware). The toolkit works in conjunc‑
tion with OST’s PcSnet plus card and sup‑
ports features such as SIM-ISDN for
simulating ISDNcalls in real time. OST can
be reached on 01753 533331. Clipet is on
01603 618899.
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Magic CodeWarrior
Metrowerks plans to release CodeWarrior Magic in the second quarter of this year. As its
name suggests, it’s an application development toolkit for Magic Cap, the agent communica‑
tion platformdeveloped by GeneralMagic (see EXEFebruary).The first version, CodeWarrior
Magicdeveloper releaseDR1,will r u non both68k and PowerPCMacintoshes.When the prod‑
uct is available, General Magic will open i ts developer platform outside the current very
restricted access (see CeBit News in the previous issue).

The product is based on CodeWarrior MPW tools and on General Magic's object-oriented
development environment. There will benoneedto have a MagicCap personal communicator
to develop and debugan applicationasthe complete Magic Capenvironment will beemulated
on the Mac.No mentionof Telescript in the announcement soit’s release is probably not immi‑
nent - unsurprisinggiven that i ts development started 18months after Magic Cap’s. Accord‑
ingto GeneralMagic,a similar environment for Windows is plannedfor the secondha l fof the
year. CodeWarrior Magic should be priced around £200 including free upgrades to the next
three subsequent releases. It will beavailable from FullMoonSoftware which can bereached
at 01628 660242 or by email at sales@ctalk.exnet.com.

Windows self-extractor
With WinZip Self-Extractor, Win‑
dows self-extracting zip files c a n at
last be created. Most Windows
setup programs use Windows com‑
pression module whi le most DOS
install applications use the zip for‑
mat. B u t when a Windows setup
uses zip, usually y o u can see the
screen fl ick ing to a DOS box and
back. WinZip Self-Extractor trans‑
formsa .ZIP file in a Windows self
extract ing .EXE program. I t also
hasan option to launch the unzipped program automatically.

Userscanjust doublecl ickon the file and the unzippingand installationis auto‑
matic.B u tDOSuserscan use any PKUNZIPcompatible uti l i tyon the .EXEfile. The
selfextracting file is about 12KB larger than the original .ZIP.WinZip Self-Extrac‑
t o r comes with a royalty free licence to distributeself extractingfiles andcosts $49
from NicoMak Computing.

Anew version of WinZip v5.6 has been released,now supporting popular Inter‑
net compression formats such asTAR, gzip and Unix compress. BothWindows and
NT versions cost $29. The NT version also r u n s on Windows 95. Evaluation copies
can be found on the WWW at http://www.winzip.com/winzip/.NicoMak can be con‑
tacted by email at nicomak@winzip.com.

Version 7.0ofSymantec C++ features distributed network compilation onWindows 3.1,NTand
Windows 95 computers. NetBuild uses a server feature of the compiler to check if any machine
onthe network runningSymantec C++ 7.0 is idle(seeEXEJanuary p.26for a reviewof the beta).
If it findany availablecomputers, it distributes the build task betweenthem. That's not the only
new feature of this release. It includesanobject orientedbrowser/editorwhichcan display infor‑
mation in three different views. One of them represent classes graphically in a tree structure
allowingthe developer tojust prune andgraft to modify the class inheritance.Another is similar
to the three-pane browserfound in Smalltalkwhile the lastone is aneditorwithBriefandEpsilon
keystroke compatibility.All views canbemodifiedusingSymantec Basic.

The package is shipped with MFC 2.51 and 3.0. The language itself supports exception
handling, runtime-type identificationand templates ( 1 6 and 32-bit). For 16-bit development
it requiresWindows 3.1runningonamachineequippedwith at least 16MB of RAM.To gen‑
erate a 32-bit application, you'll need NT or Windows 95 (build 324 or later) and 20 MB of
RAM. It costs £149 until the endofMay and £209 thereafter. Symantec is on01628 592222.
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BE AT THE CUTTING
EDGE OF C++

NEW & EMERGING C++ FEATURES - 1995.

Why Learn About The
Latest C++ F Now ?
The speed with which C++ has been
evolving has left mos t developers feel‑
ing like tortoises watching a fast disap‑
pearing hare run off into the distance.
Most books have also been overtaken by
events. This video tutorial looks at fea‑
tures currently being introduced by compiler vendors.
It examines the syntax and also spells out the implications for your code.
For instance the first tape looks at the benefits of Exception Handling and
the challenges involved in using it to build more robust applications. We
also examine Runtime Type Identification (RTTI) ; namespaces, bool,
explicit constructors and much more.

What is the Standard Template Library (STL) ?
The standard template library was primarily written by Alexander Stepanov
and Meng Lee of Hewlett Packard and was adopted by the ANSI/ISO com‑
mittee in July 1994. Until the emergence of STL, the standard C++ library
was simply an assortment of unrelated classes. This situation has changed
dramatically with the acceptance of STL, because it is not just a library.
STL is a coherent extensible architecture for C++. STL provides a standard
for designing library components which support interoperability. In other

words, you can write classes with the assurance of
being able to use them with one supplier’s algo‑
rithms, and another’s container classes, as long as
both support the STL architecture. The second
tape visually explains the conceptual framework
that the standard template library provides using
many animations and diagrams. Additionally a

free disk containing the Standard Template Library source is included.

Why Video Instruction ?
Purpose made videos using advanced presentation techniques, and with
lively knowledgeable instructors, ease understanding and aid retention.
Video presentations can bring you up to speed far quicker than a book, but
they are far less expensive and more convenient than paid lectures.

Why Choose Silicon River Video Instruction ?
The Directors/Owners of Silicon River have been involved in producing and
marketing C/C++ video courses since 1987. During 1994 over 3,000 of ou r
detailed programming language training videos were sold, and the press said;

“Recommended” .EXEmagazine

“Bothproducts show video can be an excellent mediumfor training”
PCWmagazine

SS CIRCLE NO. 086

VIDEO INSTRUCTION COURSE

AT A GLANCE COURSE
CONTENTS

@EXCEPTION HANDLING
-THE BENEFITS AND THE CHALLENGE

@RUN TIME TYPE
IDENTIFICATION

e NAMESPACES

e THE STANDARD
TEMPLATE LIBRARY

-A NEW POLYMORPHISM
“ITERATORS, ALGORITHMS AND
CONTAINERS

-ADAPTING FOR CHANGE
-DIY STANDARD COMPONENTS

Just £39.95*
Please call Order Hotline

0181316 7777
Silicon River Ltd, 106-108 Powis Street, London

SE18 6LU, Tel: 0181 316 7777, Fax: 0181 316 7778.

*Excludes shipping & VAT



COMMENT

Letters
Wewelcome short letters on any subject that is relevant to software development.
Pleasewrite to: The Editor, EXE Magazine, St. Giles House,50 Poland Street, London W1V 4AX

oremail editorial@dotexe.demon.co.uk Unlessyour letter is marked ‘not for publication’,
it will beconsidered for inclusion. Letters may beedited.

Lifewithout BIOS
Sir,
I wonder if any of your readers can help? I
need to know about driving hardware
devices without using the BIOS? That may
sound like a strange thing to do, so let me
explain...

I have been wri t ing my very own little
pre-emptive multi-taskingoperatingsystem
{on a PC] and have succeeded in running
several tasks in parallel. The limitation is
that these tasks and their data must be in
memory and the tasks themselves can only
manipulate the contents of memory. This
avoids any problems of interfacing with
hardware. Now the obvious next step is to
allow the tasks to read/write files, send data
to the printer etc. But,and it’s a bigbut, any
calls to the BIOS (eg through INT 13h, to
read the disk) will do a ‘busy wait’ and hang
the machine until the operation has com‑
pleted. Most other operating systems make
good use of this I/O delay to give processor
time to other tasks.

Ideally I want to call a (BIOS) routine to
initiate the read and then suspend the task
andcontinue another. When the readopera‑
tion has completed and raised an interrupt,
Icanhandle this and resume the suspended
task. If no such BIOS routine exists, I will
have to write my own to initiate the read,
including setting up the DMA chips. A
daunting prospect given that I don’t have
any details on how to that either! I'd also
have to dothe same for each device (printer,
floppy and harddisk, keyboard e t c ) .

Any suggestions would bemost welcome.

Dave Bartrum
Analyst / Programmer
British Airways

If y o u really a r e driven to these lengths,
.EXE r a na series of articles covering
DMAprogramming beginning May ’93.
You d i d keep a l l those back issues in a
safeplace,didn’tyou?
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Readernot impressed
Sir,
I have received yet another complimentary
issue and invitation to subscribe - this must
be the third in recent months. A couple of
years ago I did send off my cheque for a
year’s worth, but now I’m hesitating. It is
only fair that I should tell you why.

As a worker in IT rather than a student
of i t , I don’t have much time to study the
more esoteric aspects of software develop‑
ment. I don’t care how profound thinkers
such asMr Stroustrup view the world, I just
want to get my software working before the
users assault my office or the boss starts
forcingdeadlines.

I need examples, short work ing exam‑
ples, rather than mere demonstrations of
better programming techniques. After writ‑
ing a few ‘noddy’ programs based on such
examples I can then improve my style, free
from distractions suchasthe software failing
to run, or spending hours listening to music
on someone’s technical support help line.

The type of magazine I want to subscribe
to would bea hybridofEXEwith its authori‑
tative butesoteric material,andPCWwith its
simple, useful examples but heavy advertis‑
ingand‘flashy widget’ reviews.

PublicationssuchasPCUsercome close to
my ideal,butcoulddowitheven more training
articles to increase the hit-rate with work I
mightcurrently or shortly befaced with.

How to source a largenumberof such arti‑
cles without paying a fortune to a large vari‑
ety of authors?

One method might beto ask out-of-work
contractors to submit contributions but my
guess is that this would bea difficult and
expensive approach. After all, being skilled
enough to write useful advice, such people
could probably charge £40-£50 an hour for
spending their time developing real projects
instead of writing about them. They might
also be understandably reluctant to broad‑
cast the kindof trade secrets that could turn
hundredsof junior programmers into poten‑
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tial competitors. I think we all display this
kind of behaviour to some extent.

An alternative occurs to me. Who stands
to gain from spreadingknow-how about var‑
ious programming languages and method‑
ologies? The suppliers.

Surely their sales figures would improve
if potential buyers already had a good stock
of ‘how to’ articles and examples of working
code. They could then reach for their cheque
books with less trepidation.

The only other way the punters can
obtain this knowledge without paying up
front is to borrow or pirate the software and
take a look at the read mefiles, on-line help
andexample code. Such apersonmighthave
intended to buy the package properly later
but never ‘got around to it’.

If the above reasoning contains any
truth, it follows that EXEcould only stand to
gain by approaching the developers of soft‑
ware packages,compilers, libraries and util‑
ities, requesting ‘how to’ articles and short
source code examples.

The suppliers would also gain. Their
name andtrademarks would beseen repeat‑
edly by an almost captive audience. surely a
company such as Microsoft would at least
give six months supply of (eg)‘OLE methods
in Visual C’just to see the effect onsales.

I don’t think that a few over-simplistic
examples would lower the tone of your pub‑
lication in any way, it is after all possible to
extract the news from a copy of the Sun.

Jon Lester
Sittingbourne
Kent

There a r e a l o t o f in te res t ing po in ts
raised by Mr Lester’s remarks... a n d no
r o o m here to deal wi th them satisfacto‑
r i l y. SoI ’ mgoing to dodge for the time
being. B u t I do wish to re-emphasise the
point that wedo pay attention to read‑
ers’ comments. Please write and tel l us
how you would like to see the magazine
develop.
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VISUAL BASIC’ TOOLS
ELHE D E V E L O P E R S $ 0 7] WAR e G
Save time andmoneywith the best rangeof powerful andeasy-to-useVisual Basic®
development tools fromContemporarySoftware. Featuringleadingproducts from

MicroHelp,Sheridan, FarPointandCrystalServices.
MICROHELP|

VBTOOLS 4 VBASSIST 3 AWARE/VBX
54differentcustomcontrols (VBX's) Powerfuldesign tools and newdata Build flexiblefront endswith full data
compatiblewith allWindowsdevelopment access extensions for RapidApplication entry controls for the Access database
environments that support theVBX Development. engine.

DATA WIDGETS Jeet fOr
COMPRESSION PLUS Designdatabase application front ends. Adesign fime interface for cecting
Acomprehensive set of ZIP - compatible without time consuming coding. Take full customised tabswhich give applicalians
data compressionroutinesfor DOSand advantage ofVB’s data access features. a truly professionalandorganisedquality.

SPREAD/VBX

W i n d o w s .Compress files,arrays and
screen images to afraction of their original DESIGNER WIDGETS
size, decompressing them iC fay Bre oony oo aesre act like Over 250 propertiesmakethis the most

. P 9 sibel loa ae powerful combined spreadsheet and
FAX PLUS : grid control for theAccess engine.Pay: 2 3-D WIDGETS
Sendand receive usingolmost ony 12custom controls to give aprofessional GRID/VBXclass 1,2or 2.0 fax modem in
ASCII text, B M P ,PCX and DCX fileformats. The best grid for the Access enginewith

2billion rows and columns capacity.
3-D look to your application.

MUSCLE m e e

Over 600 functionsto enhance the Ey
speedandcapability of your
applications. CRYSTAL REPORTS 4

The standard edition letsyou create
SPELL PRO& THESAURUS reports using data from the major PC
Aspellchecker and dictionary of synonyms databases easily and simply.
DLL that can be usedby almostallWindows
developmentenvironments. CRYSTAL REPORTS PRO 4

Pro4 gives even more reportingVBVIEWER G e e :fi l e viewer customcontrol that candisplay ee yeeof TrueGrid 2
over20different fileformats. a a t e d s e c a
COMMS LIB 3
Reliable,easy to usecommunications

ae HOTOFF THE PRESSemulationsandfiletransfer protocols. > > > > > >
@ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

NETWORK LIB )
ADLL that provides access to several Novell, ALL THE VB TOOLS YOU LL EVER NEED!
LantasticandNetBios relatedservices. H 20of the best Visual Basic programs are featured in our new colour
VBXREF brochure. Whether your applications are geared to database design or
The bestprojectmanagementandcross report generation; whether you want to add spell check, communication

routines or mailing labels, project management or 3-D effects ‑
there’s something for you.reference tool. Work with upto 10projects

at one time, and view 20different forms or
modulesand 20 fileviewers. @ Top products from Crystal Services, Sheridan, MicroHelp,

FarPoint and INTERSOLV are explained clearly and
concisely. Prices start from just £75 plus discounts for 2
or more products.

ONE-STOP SHOPPING AT ITS BEST

v0 ts, ORAM For more information call uson01727 811999Soft Abbey View,EverardClose,StAlbans ALI 2PS Tel 01727 811999 Fax01727 848991
CONTEMPORARY SOFTWARE A DIVISIONOF INTERSOLV PLC



FEATURES

P a t e n t

In any application developed today, it is i n v e ‑

vitable that some bits of code or algorithms
have already been invented somewhere else.
How can one besure that an application does
not infringe any patent? The answer is not
straightforward. Diana Gruber, authority in
computer games and author of the recent
book Action Arcade Adventure Set points out
that ‘no startup companycan afford to do a
patent search on every algorithm in a pro‑
gram’. Even if developers could , several
months or years can separate a patent filing
from the time it is effectively granted. No
patent search will find these potential
infringements. Then again, the patent holder
might not react immediately to infringe‑
ments , and suddenly appear out oft h e blue
demanding royalties on a long established
application. This is what happened to GIF.

CompuServe developed GIF (Graphics
Interchange Forma t ) in 1987 and promoted it
as a royalty-free standard for bitmaps. It is
widely used on CompuServeitself but also on
the WorldWide Web and asaneffective way to
exchange image s between graphical applica‑
tions. It has the advantage of being simple
while coding images in a ‘lossless’ manner, i .e .
without losing any information oft h e original

patent holder for the LZWcom‑
pressionalgorithm used in GIF, reactedonly in
image.Unis

early 1993. CompuServe eventually signed an
agreement in mid-94. But insteadofinforming
the developers’ community immediately Com‑
puServe ‘initiated a process to secure similar
licence that would benefit its GIF developer
community’ s a y s Tim Oren, CompuServe Vice
President, FutureTechnology.

On December 29 , 1994, CompuServe
made a public announcement. This was the
start of a riot. Many developers learned for
the first time that GIF was using a patented
algorithm. CompuServe had not only negoti‑
atedadeal for itself but also one for o t h e rGIF
application developers. The ‘Agreement for
use of Graphies Interchange Format’ speci‑

fied a royalty

‘ T h e p r o b l e m i s w i t h g r a n t i n g

In the recent years the

UZW compression algorithm

has been widely used

in many applications.

Software developers assumed

they could distribute LZW

programs royalty free. Then

Unisys sprang its surprise.

David Mery reports.

scheme valid on l y for GIF software used in
conjunction with CompuServe. According to
the same tex t , Unisys ‘granted to Com‑
puServe a licence to sublicense’ on June 21,
1994. Tim Oren explains why the announce‑
ment was made so late: ‘The reason for the
gap betweenUnisys’ notification and the pub‑
lic announcement was that a negotiation was
taking place in the interim. It’s hard enough
for attorneys to come to agreement over such
a sensitive, adversarial i s s u e . It would have
been even worse in a glare of publicity. The
eventual announcement could have been
handled bet ter, we mus t confess, and we
failed to obtain all the rights that wewanted
during the course of the negotiation.’

As the GIF case shows, infringing soft‑
ware can become a standard before the
patent holder decides to enforce his right.
‘The sole reason Unisys is able to collect roy‑
alties at all is that LZW is widely used, and
they started enforcing their rights late’ says
Timothy Wegner, member ofthe Stone Soup
Group and a developer of the famous
Fractint fractal program.

s o f t w a r e p a t e n t s . . , i t i s s u f f o c a t i n g
t h e i n d u s t r y ’ - B a t t i l a n a
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Unisys’s late action generated heated com‑
ments not just because it started to charge
royalties, but also because it didn’t offer any‑
thing more than when LZW was ‘free’. As
Timothy Wegner puts i t : ‘There a r e many
variat ions o f LZ compress ion today, not all
encumbered by patents. LZW has nospecial
v i r t u e oradvantage. It isj u s t a legal techni‑
cality. Consider what value I get from
Unisys asadeveloper: 1)they didn’t helpme
implement LZW in my software; 2) they pro‑
vide no value or suppor t to application w r i t ‑
ers u s i n g LZW; 3) their patented algorithm
has no special vir tues or advantages, newer
var iants are better in every respect - faster
and compress better; 4) they charge a fixed
royalty regardless of the value LZW pro‑
vides to the application; and 5) if I w r i t e a
book about my own free Fractint program
and include i t , I owe royalties!”

Hardwareor software licence?
When GIF was released in 1987, Larry
Wood, Founder and President of the Go
Graphics’ Group housed some of the devel‑
opment effort in the forums he was manag‑

least computing power. A v a r i a n t , no t
infringingthe Unisyspatent, was suggested,
but i t s performance was slightly worse and
it was not adopted’.

In the case of V.42bis the patent issue
didn’t come a s a s u r p r i s e . Pechey explains
that ‘there were three c om p a n i e s that
claimed royalties in V.42bis - Unisys, IBM
and BT. The three pa ten t holders go t
together ( w i t h a bit of pushing) and made a
one-stop deal. Most modem suppliers took
up this deal which was a one-off payment of
several tens ofthousands of pounds. I seem
to remember that there was an alternative
pe r - u n i t scheme but it wasn’t popular.’

Mark Starr, Unisys’s Vice President and
General Patent & Technology Counsel
p o i n t s out that the situation has changed:
‘Unisys is no longer licensing i t s patents for
use with V.42bis compliant ( l a n d l i n e )
modems f o ra one-time fee. Licences a re still
available for V.42bis compliant modems, but
the terms vary depending on the scope of
licence grant desired.’
Regardingother uses of LZW, Starr is pretty
confident that ‘Unisys has made efforts to

‘ LZW w a s t h e b e s t algorithm,

FEATURES

i t o f f e r e d t h e b e s t c o m p r e s s i o n r a t i o

ing. A tthat t ime , h esays, w i t h t h e l e a s t c o m p u t i n g p o w e r ’ e i
‘there was some talk on
the board about the LZW patent , but the
general opinion was that it only applied to
devices, such as modems or possibly commu‑
nications p r og r ams , but no t stand-alone
software. Someone, CompuServe, me or a
shareware author, should have consulted an
attorney at that po in t , but noone did.’

O n eof the first official licensed use ofthe
LZW algor i thm wa s effectively for the
V.42bis c omp r e s s i o n protocol for asynchro‑
nous c omm u n i c a t i o n commonly used i n
modems. Bil l Pechey, Ha y e s European
Technical Director, remembers the discus‑
sion at the time: ‘V.42 bis was developed by
the then CCITT Study Group XVII ( n o w

called ITU-T Study Group 14). There were
several proposals - the LZW one was best, it
offered the best c omp r e s s i o n r a t i o with the
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assure that developers are made aware of
the need for a licence from Unisys for TIFF‑
LZW and othe
the patent law does not r e q u i r e such efforts
For example, the Aldus TIFF Revision 6.0
specification has for years included a no t i c e

applications, even though

about the Unisys, pa ten t , including the
Unisys address to which developers who
wan t t o use TIFF should w r i t e t o conce rn i ng
a licence. A similar notice has appeared in
the PostScript Language ReferenceManual
as long ago as the second ( 1 9 9 0 ) edition
CompuServe was to insert a notice in GIF
related specifications. Finally, the Unisys
patent has been available from various
patent offices s i n c e 1984 and i t s applicabil‑
ity has been wr i t t en about extens ive ly over
the years in v a r i o u s publications.’

EXE: The Software Developers’Magazine

Pechey
Certainly many articles on the LZW algo‑
rithm have been published, i n c l u d i n gone by
Ter r y Welch - the ‘W’ ofLZW’ - himself (see
box out on Patenteese). But only the most
recent make any men t i o n o f the pa t e n t
i s s u e . Hardware manufacturers had long
been aware o f the i s s u e , a s most modem and
p r i n t e r manufacturers confirm, but the s i tu ‑
a t ion wasn’t so clear regarding TIFF and
GIFapplications

Raymond Gardner is one of the few
developers who realised the potential risk
very early and tried t o come t o a n a g r e emen t

with Unisys. Hewas w o r k i n gon an archiver
that would have been compatible with SEA’s
ARC. ‘In October 1989 I heard about the
Welch patent, and called Unisys to discuss
it. I was referred to a Unisys lawyer named

£9
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Mark Starr in Bluebell,PA. I calledhimand
we talked for about 30 minutes. It was a
pleasant amicable conversation, andI still
remember par ts of it pretty clearly. We
talked about the rightness of the concept of
software patents. He thought they were
right, I thought ( a n d still t h i nk ) that they
are wrong. He argued that it would be illog‑
ical to disallow them because no clear line
could bedrawn between hardware and soft‑
ware. I saw his point but remain(ed) uncon‑
vinced that some reasonable way to disallow
them might not beformulated.”

Starr doesn’t have such aclearmemory of
this conversation: ‘regardingletter andphone
calls allegedly exchanged with Unisys. We
have not verified these letters and phone
calls. The fact that anindividualmay send us
a letter does not indicate that we agree with
its contents or that its contents accurately
reflect any dialog which they may have had
with Unisys.’ Nonetheless, we have heard
from several developers that they sought
clarification of the LZW issue long before the
CompuServe annoucement.

Howmuch?
To muddle the situation fur ther, each use of
LZW is treated different ly. Licences for

t o o u r r e q u i r e m e n t s - i n m a n y c a s e s

TIFF-LZW applications are available under
similar terms asfor GIF, but the licence fee
is 0.65% of the selling price instead of the
0.45% for GIF. In addition, the min imum
and maximum fees per disposition and the
registration fees are different. The licence to
use TIFF-LZW provides for inclusionof GIF
capability at noadditional cost. These terms
are limited to single PC/workstation appli‑
cations and do not apply to servers or to on‑
line information service providers.

Michael Console Battilana, president of
Cloanto, an Italian software house, has an
explanation for this difference in treatment
betweenTIFF andGIF: ‘TIFF is not aswide‑
spread asGIF, and it does not rely on LZW
asGIF does. TIFF is not an official standard
in the online-community (Internet, BBSs,
etc . ) as GIF is (was) . TIFF is very complex
and has many different compression
options. LZW is only oneof these (although a
very popular one, until now). ’

Startlingly, the standard Unisys terms
are cheaper than CompuServe’s - and Com‑
puServe’s apply only to application used in
conjunction with CompuServe! ‘Cost to
developers will bea $1.00 one-time licensing
fee and a royalty payment of 1.5 percent or
$0.15, whichever is greater, per registered
copy of aprogram containing the LZW tech‑
nology.CompuServewill not profit from this
service.”

How come? Go Graphics Group’s Wood
has an explanation: ‘ I t turns out that the
Unisys agreement is cheaper, but remem‑
ber, when the news broke, Unisys did not
have an agreement in place. The figure we
now see in the Unisys agreement is not the
one they started with. The early figures they
gavemewere higher, but were lowered asa
result of internal discussions, aswell ascon‑
sultations with me.’

Software released before 1995 and free‑
wa r e appears safe. According to a policy
clarification issued on January 6, 1995
‘Unisyswill not pursue previous inadvertent
infringement by developers producing ver‑
sions of software products for the Internet
prior to 1995 ... [and] ... GIF-based software
productsmarketedprior to 1995 ...The com‑
pany does not require licensing, or fees to be
paid for non-commercial, non-profit offer‑
ings on the Internet’. An LZW patent FAQ
issued the same day clarifies the last point:
‘Our focus is on commercial, for-profit devel‑
opers. Freeware is exempted from licensing

fees.’Which suggests that
information providers

using the LZW technology, like most WWW
sites onthe Internet,must secure a licence if
they start to makea profit.

How to react?
Unisys’s position drove Raymond Gardner
to abandon the useof LZW: ‘Mark Starr told
me that Unisys considered it a hardware
patent, but agreed that it could cover soft‑
ware implementations. (I later noted that
the patent itself contains a complete LZW
implementation written in Fortran for the
Univac 1100 ser ies ) . I asked him about a
licence just to cover my ass, not ing that I
probably wouldn’t make any money on the
shareware I was planningto release. Hetold
me “ i t would cost $5000just to do the paper‑
work”. (I remember that very clearly!) I said
that seemed out of the question for someone
l ike me . What would Unisys do if I just
skipped getting a licence? “Probably noth‑
ing, but there’s such a thing as making an
example out of someone”. So we concluded
ou r conversation with me in a sort of legal
limbo. Unisys was not licensing the patent
to small-timers in any reasonable way, not
pursuing infringers but also not giving any
clear go-ahead to use the algorithm in soft‑
ware. I was pretty pissed off.As a matter of
ethics and out of fear of legal act ion, I
couldn’t use the algorithm I’d spent weeks
tweaking and tun ing . Others who didn’t
know or care about the patent just went
ahead. I didn’t consider it a reasonable sit‑
uation from a standpoint of economic jus‑
ice.’
When Battilana contacted Unisys at
e end of 1992, it still hadn’t yet sorted

out how to deal with the issue. ‘We were
sufficiently concerned that we contacted
Unisys to see what had to be done. They
replied to CompuServe instead, and left us
thinking for several years that we could
use LZW in applications such asGIF load‑
ers/savers.”

The future
The situation created by Unisys prompted
many developers to look for alternatives to
GIF. The well accepted JPEG format was
‘lossy’ - some picture detail is lost in compres‑
sion - so it wasn’t a viable alternative. The
first step was to replace the compression algo‑
rithm used in GIF by a royalty free one. But
since this meant being incompatiblewith the
current GIF format, a group was founded to
write an improved lossless graphic standard.
The fru i t o f their efforts i s PNG (Po r t a b l e

Network Graph‑
i c s ) , and i t has
many advocates.

i t o u t p e r f o r m s G I F ’ ‐ - O r e n
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Introducingapowerfulnew way of lookingat code development.

pen your eyes to Object Master™, the
most innovative programming tool available on
the market today. With its powerful editors
and intuitive windows, Object Master gives you
the unsurpassed freedom to develop code
quickly and accurately.

A Real Eye Opener
Use Object Master’s unlimited number of
browserwindows to access code components
and display their definitions, ready for editing,
All changes you make in the browserwindows
are automatically displayed throughout the
environment, consistently ensuring current and
accurate code. With the browserwindows, you
can also viewa class list displaying the hierarch‑
ical relationships between classes, and use pre‑
made templates to create classes andmethods.

Picture Perfect Code
While the browserwindows let you edit
specificpiecesof code, Object Master's File
editor gives youa full-file view ofyour code,
allowingyou to quickly performuniversaledits.
Tohelpyou identify important pieces of

code easily,Object Master colour codes and
formats languageelements. With asingle

keystroke,Object Masterwill look upparam‑
eters for methods or functions contained in the
project and paste them directly into your
source code.

“ObjectMaster is a tremendous tool.
The different ways ofbrowsingyour
source codemake it easy to get a handle
on bow your program is supposed to
work. It’s almost impossible to say
enoughgood things about i t . ”
-MikeRockbold, QAEngineer at Symantec.

Improved Insight
Don’tworry about the physical locationof your
code ‐ Object Master parses all filesand
maintains adata dictionary of project compo‑
nents. The dynamic environment updatesyour
entire project automatically asyou edit without
compilation!
And, Object Masterworks seamlessly with all

major compilation systems to trigger compila‑
tion and receive compilation errors without
switching to the compiler environment.
Object Master providesyou with all the

editingand navigational capabilities you
require to write code productively. For
example, the Class Treewindow graphically
displays your project's class hierarchy and
allows you to expand and collapse “branches”
and openmultiplewindows displaying specific
code components.
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“I use the browsingandnavigational
capabilities of Object Master and I
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‐Chris Knepper, SoftwareEngineer at Taligent
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environments
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C++ class libraries
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Wegner considers that ‘PNG has all the
advantages of GIF and none of i t s weak‑

s. The LZW problem creates an oppor‑
t u n i t y to redo a standard. Usually
standards, warts and a l l , go on and on.
PNGhas the basic lossless compression but
with a better algorithm that compresses
more and is free of royalty problems as far
as anyone knows. Plus PNG supports
gamma, alpha channel, CRC checking, and
true colour. PNG does not have the messi‑
ness of some oft h e very ill-advised GIF89a
extensions (plain t e x t , graphic c o n t r o l ) .
Going from GIF to PNG is really a no ‑
brainer. There is very little opposition. CIS
management could have been an opponent,
but they support PNG. After some initial
stumbles with their “developer's agree ‑
ment”, CIS management has behaved very
well, and even seemed enlightened’.

Jean-loup Gailly, of z i p and gzip fame, is
working on ‘zlib’ a general purposedata
compression library to be used in PNG.
Everything has been done to ensure that the
code doesn’t infringe any patent: ‘T’ve per‑

ng datasonally spent of a lot of t ime sea
c o m p r e s s i o n patents t o make sure that m y

deflate code doesn’t infringe a n y known

Some software patents cover techniques s basic that application

patent. CompuServe has independently
made a patent search to confirm this. The
rest of the PNG working group has concen‑
trated on the technical aspects, no t the
patent aspects. Among the 10 megabytes of
email exchanged during the design of PNG,
only a small portion refers to patent issues.
Those issues were dealt with privately by
CompuServe and myself.’

CompuServe’s Oren confirms: ‘We are
working with the PNG group, in hopes that
PNG will be GIF24’. This was the original
name given by CompuServe to their effort to
develop a new 24-bit colour graphic stan‑
dard. ‘Technically, the latest draft is
extremely close to o u r requirements. In
many cases it performs better than GIF for
an equivalent image. We are now reviewing
the intellectual property issues involved,
since wedon’t want toberesponsible/involved
in another situation such as LZW/GIF. We
need to besatisfied that we won't encounter
any other patent i
retained an outside re
them.’

Since CompuServe has secured a Unisys

u e s , and w e have
ewer to check for

licence, it can continue to use GIF... at a
price. This is how Oren sees the future: ‘We

FEATURES
will continue to support GIF on the service
for some t i m e after the release of
PNG/GIF24, but would begin c o n v e r s i o n

immediately, a n d make reference code avail‑
able to developers. We retain the option to
develop a separate G I F24 spec, but as I said
we are q u i t e happy with PNG as it stands,
subject to patent review. We have several
developers working on this, and one of them
is the original designer of G I F, Steve Wil‑
hite.’

Back to the 1960s
In the meantime Paul Needham of Media
Architects, makers of aTIFF handlingVBX
called ImageKnife found a way to keep the
TIFF and GIF formats in their VBX with‑
out having to pay the royalty themselves.
‘Given that most customers will n o t wan t to
license GIF and/or TIFF/LZW and pay roy‑
alties to Unisys, webelieve that the usage of
these formats will drop off quickly. Com‑
puServe is moving to replace GIF with a
public domain standard as soon as possible.
It is therefore Media Architects’ intention
to lock these features s ta r t i ng with
ImageKnife/VBX 2.0 sothat customers that
want to use them must first contact us and

s a y s , ‘The “backing store” functionality available in the XWindows
development can look more like a legal battle than the c r e a t i v e
process it should be. If all existing patents were enforced few appli‑
Cationscould be written or they all would need to license dozens of
patents.Below isa list of some of the most absurd ones.

Patent4,197,590filed 19/1/78,granted 8/4/80.
Method for dynamically viewing image elements sto red in a r a n ‑
domaccess memory array
TnyentorsJosefS. Sukonick; Gred J. Tilden.
Includesclaims of ‘KOR feature which permits p a r t of the
to bemoved or “dragged” into place without e r a s i n g other parts of
the drawing.’ This patent has twice been upheld in c o u r t .

i g n e e NuGraphics.
r a w i n g

Patenton expandingabbreviations with space character
Filed1984,granted 1988.
XyQuest, Inc. was forced to remove this feature from XyWrite; it
hadbeenadded in June 1987.Emacshas had this feature s i n c e the
1970s.

Patent4,653,020,filed17/10/83,granted 24/3/87
Displayofmultiple data windows in amulti-t
Inventors Harry Cheselka, Jeffrey S.Lucash, Wil
Assignee IBM
Apparently covers windowing.

ng system
Vincent

Patent4,555,775, filed 7/10/82, granted 26/11/85
Dynamic generation and overlaying of graphic windows for multi‑
ple active program storage areas
InventorRobertC.Pike.Owner AT&T
This covers backingstore technique asused in X-W)
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S y s t e m is an implementation oft h i s patented invention,therefore,
y o u r company/ inst i tut ion needsa licence from AT&T for the useof §
this patent.’ The MIT AI Lab implemented this three years before
the patent application was filed, but the implementor (Richard
S t a l l m a n ) didn’t think it was worthwhile enough to publish a
paper on i t

Patent 4,856,787, filed 3/5/88, granted 15/8/89
Concurrent game network

Itkis. Assignee Yuri Itkis
Obvious slave-master scheme for playing poker, bingo, blackjack
and keno; one computer runs the game, the others have touch-sen‑

Inventor Bor

s i t i v e screens for input.

Patent 4,956,809, filed29/12/88, granted 11/9/90
Method for canonical orderingof binary data for portableoperating
systems

ntors Johann George, Trevor J. Thompson, David G. Conroy,
erick H. Tudor. Assignee Mark Williams Co, Chicago, Til

Covers using a single standard byte ordering (say, big-endian or
l i t t l e -end ian ) for transfer o f data between machines whose normal ‑
b y t e orderingis different. PaulEggert (eggert@twinsun.com)says:
‘This patent, on network byte ordering, covers any file header that
tells you the endianness oft h e file’.

able by ftp from mintaka.les.mit.edu:/ mitlpf/ai/patent-list,
one of the League for ProgrammingFreedomsite.

EXE: The Software Developers’ Magazine
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prove that they have licensed LZW from
Un: We will then give them the appro‑
priate code to turn on the property for one or
both format.’ This mechanism has been
approved by Unisys.

Un i s y s ’ s late action about GIF appli
tions’ infringements has had a few po:
side effects. Developers havebeen alerted to
the many problems
create in their business. PNG, a better
graphic format is being developed. It is

ftware patents can

being finished as we write this article. In
fact a late email from Wegner points out
that ‘the first PNGviewer has been released
- QVP by Oliver Fromme, a German pro‑
grammer’.

But some people consider software
patents to bevery detrimental to the indus‑
try. Battilana found a safe w
that the problem is with grant ing software
patents in general. This is suffocating the
industry. The only algorithms y o u can safely

Patenteese

use are those publishedbefore the 1970s.We
are lucky that authors such as Donald
Knuth published so much useful material
before it could bepatented, or otherwise we
would probably now have to pay royalties for
ate

a

PNG is available from the URL http:/ /sun‑
site.unc.edu / boutell/png.htmlandfrom the
GRAPHSUPforum on CompuServe.

There's a good deal ofmisinformation on the LZW algorithm and
“itspatents.The situation is further complicated by the differences
_betweenUS andEuropean law.According to the US Constitution,
_ the patent holder is granted a 17 year monopoly on the patent's
“use.Mostcompanies t ry to establish their rights worldwide, sothe
famous LZWalgorithm is also patented in Europe. Once a patent
_ has been granted in one country, the patent holder can file the
. same application in another country only in the next twelve
‘months.Whena patent is filed in Europe, the European patent
convention let the applicant designate the countries where the
_patentwill bevalid. In Europe,patents are valid for twenty years.
__Another difference, in Europeyou can’t patent something that has
" already been published. You can file a US patent up to one year
after the publication.

>

1977-78:Jacob Ziv andAbraham Lempel (how many times have
they hadtheir names misspelled?) publish two seminal papers in
JEEE Transactions on Information Theory. ‘A Universal Algo‑
rithmfor Sequential Data Compression’ is in Vol. 23 No 3 (May

_ 1977),pp 337-343. ‘Compressionof IndividualSequencesVia Vari‑
ible-Rate Coding’ was in Vol. 24 No5 (Sept. 1978), pp 530-536.
These methods are usually referred to asLZ77 and LZ78 respec‑

_1984:Willard Eastman, A. Lempel, J. Ziv and Martin Cohn are
_ awardedUS Patent 4,464,650 ‘Apparatus and Method for Com‑
4 pressingData Signals and Restoring the Compressed Data Sig‑
| nals’, August 7, 1984 (fi led August 10, 1981), Assignee: Sperry
Corporation (which subsequently became part of Unisys). This
appears to bea variant of LZ78.

1984:Terry A. Welch has his article ‘A Technique for High-Per‑
“formanceDataCompression’ published in JEEE Computer maga‑
zine,Vol. 17Number 6 ( J u n e 1984), pp 8-19. It is the cover story.
"Welch has already left Sperry andworks for DEC at the time the
"article is published. Note that the article is published before the
patentis granted, butwell after the patent is applied for. The arti‑
cle omits to mention this.

‘TheUnix ‘compress’ utility debuts in 1984 as well, infringing the
LZWpatent before it is granted.

1985:Terry Welch is awarded US Patent 4,558,302 ‘High Speed
Data Compression and Decompression Apparatus and Method’,

" Dec. 10, 1985 (filed June 20, 1983),Assignee: Sperry Corporation.
This also appears to be a variant of LZ78. The patent lists 181
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claims in an incredibly dense 90pagedocument!Theoriginal algo‑
rithm is presentedwith pseudo algorithms asjust 14lines for the
compressor and 12for the decompressor.

1987:CompuServe debuts GIF, longafter the patent is granted.

1989: Victor S. Miller and Mark N. Wegman are awarded US
patent 4,814,746 ‘Data compression method’, March 3, 1989 (file
November 3, 1986) . Assignee IBM. A previous application was
originally filed on June 1, 1983, three weeks before the Welch
patent was filed. The US patent office failed to recognise that they
covered the same algorithm.

February 1989: Unisys is granted a European patent 0,129,439
for the LZW algorithm. It is valid in Germany, France, Great
Britain and Italy.A patentis pending in Japan.

October 1989: Mark Nelson (author of The Data Compression
Book ) has an article on LZW compression published in Dr. Dobb's
Journal.

December 1989:DDJpublishesa letter from RaymondGardner
not ing that the method is patented. (They omit one sentence from
the letter: ‘DD.Jmay beinfringingthis patentbysellingthe source
code on disk. ’) Nelson’s reply quoted Unisys lawyerRobertBram‑
son as saying that Unisys would license the algorithm for a one‑
time fee of$20,000.

March 1990:DD-Jpublishesa letter fromRobertS.Bramson,not‑
i ng that the one-time $20,000 fee is ‘a concession to the modem
industry... for use in modemsconforming to the V.42bis data com‑
pression standard promulgated by CCITT... not a general licence
under all applications...’ Healso notesthat ‘Unisys is actively look‑
i ng into the possibility that a large number of software developers
may be infringing one or more of our data compression patents.
We have only recently become aware of these potential infringers
and the process of taking action will take some time.’

For more information on the Unisys patent contact Welch Patent
Desk, Unisys Corp., P.O.Box 500, Bluebell, PA 19424MaileodeC
SW 19,USAor email to lzw_info@unisys.com.

Adapted from a Usenetpost of RaymondGardner
(rgardner@teal.csn.org) with some additional data found in the
comp.compression FAQmaintained by Jean-Loup Gailly and
available byftp in t f m . m i t . e d u :/ pub/usenet /news.answers /
compression-faq /part[1-3] or any of theRTFMmirror sites.
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Greenleaf CommLib 5.0Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
all aspects of asynchronous communications programming for
Microsoft Windows 3.1and MS-DOS.
N o w we provide even more of the power and features you've asked
for!
Some features of CommLib 5.0:
4 Level 2device-independent C functions for these drivers: MS Windows,

Greenleaf Standard, Fast,Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled, MODEM Assist, FOSSIL

Only £259 excluding delivery
andVAT

No royalties
90-day money back guarantee

© Telephone today for
complete information,
demonstration, or details
of how to order.

1 NEW! Support for WIN-32 API and 32 bit DOS extenders
NEW! Support for Windows NT
XMODEM, YMODEM, ZMODEM, Kermit, ASCII, many options
NEW! Support for Compuserve B+
Unlimited number of ports for ISA, EISA, MCA
Modem controls, keyboard, screen, handshaking and much more!
Supports all popular C and C++ compilers

What's included:
Free source code

4 Al l memory models supplied
Examples that compile and run included for every function
Professional documentation
Free technical support and access to o u r BBS

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF
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Painless Data Compression and Archiving

Introducing Greenleaf ArchiveLib
Experience the power to compress and
store data from anywhere, to
anywhere in your C/C++ applications.
Unt i l n o w your development choices
for data compression and archiving in
C or C++ applications (and other
languages too!) were severely limited.
Professionals ‐ don’t be stymied any
longer!
ArchiveLib includesa fast, efficient
compression engine and architecture
for addition of other compression
methods. You control source and
destination (file, memory,port, etc.) of
all data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:

100% C++ class library plusC interface
2 Supports Microsoft Windows 3.1,

MS-DOS, and Watcom 32-bit extended
DOS
Portable data compression is fast and
efficient
Platform and language independence
Coded for Win32 ‐ smooth path to
32-bit Windows

4 Extensible through plug-in
compression classes

4 Five compression levels ‐ auto or
manual selection

2 Versatile archiving ‐ files, memory
objects
File information automatically
included in archive
Releaseand debug library versions
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options
Wildcard expander class is also useful
for general purpose application

4 25classes - over 100 functions in C
and C++

What's included
4 Free source code
2 All memory models supplied

Examples that compile and r u n
included for every function
Professional documentation
Free technical support and access to
our BBS

Greenleaf ArchiveLib

Only £229 excluding delivery
andVAT

No royalties
90-day money back guarantee

® Telephone today for
complete information,
demonstration, or details
of how to order.

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF
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N osaic is animportant application that is
becoming instrumental in the growth of the
Internet. These books, created for Microsoft
Windows, X,and the Macintosh, introduceyou
to Mosaic and its use in navigating
and finding informationonthe World
WideWeb (WWW). ’
It shows you

how to useMosaic about navi
to replacesome of the
traditional Internet functions like FTP,
Gopher, Archie, Veronica, andWAIS. P

WlFor more advanced users, the
books describe how to add
external viewers to Mosaic
(allowing it to display
many additional file
types) and how to
customize the Mosaic
interface, such asscreen
elements, color, and fonts.

HA

f o r Microsoft Windows

Dale Dougherty &RichardKoman
1st EditionOctober 1994, 230 pages

ISBN1-56592-094-5.With two diskettes
containing EnhancedNCSA Mosaic

forWindows, V1.0

Dale

I N T E R N AT I O N A L

Available from:

All
need to know

the Internet
th Mosaic

MOSA I C

Dougherty,RichardKoman,&PaulaFerguson
1st EditionOctober 1994, 288 pages
ISBN1-56292-095-3.With CD-ROM
containing NCSAMosaic for the

XWindow System, V2.4

The Microsoft andMacintoshversions comewith
EnhancedNCSAMosaic ondiskettes; the XWindow

version comes with NCSA Mosaic onyou CD-ROM.All three books come with
asubscription to The Global
NetworkNavigator(GNN®), the

; interactiveguide that makes the
Internetmore enjoyable and easier to use.cating Another newO'Reilly book onamuch‑

requested topic isManaging
InternetInformationServices:
WorldWide Web, Gopher, FTP,

andmore. It describes in detail how to set
upinformation services tomake them

available over the Net. It begins bydiscussing why a
company would want to provide Internet services
and how to select which services to provide. Most of

the book describes how to set up email services and FTP,
Gopher, andWorldWideWeb servers. This bookwill be
published in December.

THE

N D B O O K

ByDale Dougherty &RichardKoman
1st EditionOctober 1994198pages
ISBN1-56592-096-1.With diskette
containing EnhancedNCSAMosaic

for Macintosh, V1.0

InternationalThomson PublishingEurope
Berkshire House, 168-173HighHolborn,LondonWC1V 7AA, UnitedKingdom
Tel: 44-71-497-1422 ©Fax: 44-71-497-1426 ©Email: ora.orders@itpuk.co.uk
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GRAPHICS

sitmap-Nipulation:
Want to wrapa picture onto a sphere, fill it
with copiesofp a r t of itself, or reduce it to an

Michael Covington
presents some Ccode to

give the common or
garden BMP file a

bit of a twist.

outline drawing? The program described in
this article wi l l do al l these things, and
more . It performs geometric transforma‑
tions on Windows bitmap ( . BMP ) files, and
is designed so that you can invent your own
transformations and implement them eas‑
i ly. Our pictures show examples of what it
can do.

How it works
A geomet r i c transformation is what you get
when each pixel in the image is replaced by
a pixel froma different, computed, location.

Accordingly, the heart of the program is
the algorithm for deciding where

each pixel should get i ts value
from. That’s the algorithm

you get to customise. It’s
defined by the func‑

From left to right:
The conversion program
is an EasyWinWindow with common
filedialogs, an untreated image, a tiled image,
a fisheyed’ image, andeffect of the edge detection filter

t i o n C om p u t e P i x e l (), which resides i n a n
include file.

The res t of the program provides infra‑
structure for C om p u t e P i x e l ( ) b y loading
the bitmap i n t o a huge array in memory and
retrieving the value ofany pixel on request.
It then creates a new bitmap with the same
format as the old o n e , writing pixel values
into i t , and saving the result o n t o a file.

What's in abitmap
Windows suppor ts four kinds of bitmap
( . B M P ) files: monochrome, 16-colour, 256‑
colour, and 16-million-colour. These u s e ,
respectively, 1,4, 8, or 24 bits per pixel, and
from here on I'll call them 1-bit, 4-bit, 8-bit,
and 24-bit bitmaps.

Every 1-, 4-, or 8-bit bitmap contains a
table that gives the actual red, green, and
blue intensities for each colour. The values
oft h e pixels are indexes i n t o this table. Thus
a 4-bit bitmap uses sixteen colours that the
computer can display, and a monochrome
bitmap need not be black on white. It can
just as easily be khaki on hot pink. By con‑
t r a s t , a 24-bit bitmap doesn’t have a colour
table. Instead, it g i v e s red, green, and blue
intensities (each 0 to 255 ) in the three-byte

pixels themselves.
The .BMP file consists of a
header, a colour table and the

data for the pixels. The
header, in t u r n , consists

of two data st ruc ‑
tu res defined in



f you are a software developer
looking for the right tools for your
trade, if you need to test different
products before making
d e c i s i o n s , i f you want live

demonstrations of a range of
development products, if you want to
meet and talk to the world’s leading
software gurus and if you want to sit in
o n leading edge d e v e l o p e r sess ions .
then makea date in your diary to get to
the Royal Horticultural Halls in
London's Westminster on June 8-9 to
visit the EXE S o f t w a r e
Developers ’ S h o w - The most
important developer event of the year!

Brought to you by the number one
software development title, EXE
Magazine, this new event will have
over 70 exhibitors from across the
development business, demonstrating
everything from client servers to
relational databases, GUI tools to
dongles and compilers to networking
systems.

Running parallel to the event is an
exciting workshop programme devised
by the EXE team to meet your needs as
a developer, bringing together Gurus in
software development from both
Europe and the United States. The
Workshops will be £10 per s e s s i o n s
and there are 20 scheduled for the two
days on a range of technical aspects in
software development. If you want
more information on these s e s s i o n s
then either see the complimentary
ticket included in this i s s u e of EXE
m a g a z i n e , fill i n the c o u p o n and return
i t by fax, or call our specia l ticket
hotline 0181 7 1 0 2190

Whether UNIX or PC based and
for whatever language, the EXE
Sof tware Developers’ S h o w wi!
be the focal p o i n t i n the deve loper ' s
diary for 1995... make sure you are
there!
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WINDOWS.H. These are a BITMAPFILE‑
HEADER ( 1 4 bytes beginningwith ‘ B M ’ )and
a BITMAPINFOHEADER (40 more bytes). See
Windows API manuals for full information
about what’s in them.

Nowlookat Figure 1 (BITMANIP.C).This
program doesn’t actually decode the whole
header, for two reasons. First, it doesn’t need
the actual colour values; all it’s going to do
is substitute some pixels for others, leaving
the colour table unchanged. Second, the
program creates its output file by copying
the entire header unchanged from the
input. Thus it need no t decode al l the
header, merely reproduce i t . The part that
it does decode is called, naturally enough,
HEADER.

The program does decode enough of the
header to determine the basic dimensions of
the bitmap and to verify that it isn’t com‑
pressed. Windows supports run-length‑
encoded ( R L E ) compressed versions of 4-bit
and 8-bit bitmaps, but this program doesn’t
process them.

If you get hold of a compressed bitmap
file, or one that is slightly out of specification
in some other way, you can convert it to
standard, uncompressed format by loading
it into Paintbrushand re-saving it . I've used
this technique to salvage bitmaps generated

// BITMANIP.C M i c h a e l A. C o v i n g t o n 1994
/ / Geome t r i ct r ans fo rma t i on o f Windows BMP fi l e s
/ / Bor land C f o r Windows 3 . 1
# i n c l u d e <al loc.h>
# i n c l u d e <s td l i b . h>
# i n c l u d e <stdio.h>
# i n c l u d e <windows.h>
# i n c l u d e <commdlg.h>
# i n c l u d e < s y s \ s t a t.h>
# i n c l u d e  < s t r i n g . h >
M i m O b e s O O O O

t y p e d e f s t r u c t (
char i d i , i d 2 ; // M u s t be ‘BM’
u n s i g n e d l o n g fi l e s i z e ;
i n t j u n k i , j u n k 2 ;
u n s i g n e d l o n g
u n s i g n e d l o n g
u n s i g n e d l o n g w i d t h , h e i g h t ;
u n s i g n e d i n t p l a n e s ;
u n s i g n e di n t b i t s p e r p i x e l ;
u n s i g n e d l o n g c o m p r e s s i o n ;

/ /M a s tb e1

/ /M a s tb e0
/ / I g n o r e r e s t o f h e a d e r ; a l l w i l l g e t c o p i e d a n y w a y.

)  H E A D E R ;
t y p e d e f s t r u c t { / / 2 u s e f u l numbers n o t i n h d r

i n t b y t e s p e r p i x e l ;
i n t widthbytes; // A f f e c t e d by r o u n d i n g

}  L AY O U T;
u n s i g n e d c h a r h u g e *O14BMP = N U L L , h u g e *NewBMP = N U L L ;
HEADER h u g e * O l d H e a d e r ,
LAYOUT O l d L a y o u t , N e w L a y o u t ;

/ / - - U s e r i n t e r f a c e f u n c t i o n s
v o i d Q u i t ( c h a r * t e x t 1 , c h a r * t e x t 2 ) {

/ / P r i n t 2 msgs, f r e e dynamic m e m o r y, and e n d p r o g r a m
p r i n t f (“ss % s \ n ” , t e x t i , t e x t 2 ) ;
i f (O14BMP ! = N U L L ) f a r f r e e ( O 1 d B M P ) ;
i f ( N e w B M P ! = N U L L ) f a r f r e e ( N e w B M P ) ;
puts(“Program t e r m i n a t e d . ” ) ;
exit ( 0 ) ;

// P a r t of Windows .BMP header

// M a y be 0 when r e a d in

/ / O f f s e t o f b i t m a p i n fi l e
// M a s t be 40 in Windows BMP

4 / 1 , 4 , 8 , o r 2 4

by other software that didn’t
generate entirely correct headers.

Huge memory objects
The next problem is where to keep the two
bitmaps - the input image and the output
image - while the program is working on
them. Each of them can be several
megabytes in size. I tried a disk-to-disk ver‑
sion of the program early on, and it was far
too slow. Those bitmaps need to reside in
RAM ( o r a t least virtual m e m o r y ) , even i f
they're huge.

Under UNIX, OS/2, Windows NT or
Win32s, there would be no problem: just
declare an array that’s big enough. Under
those operating systems, it would be per‑
fectly OK to declare

u n s i g n e d  c h a r  d a t a [ 1 0 0 0 0 0 0 0 ] ;

if the machine could spare the memory. Or
you could use m a l l o c ( ) t o get millions o f
bytes asneeded.

But plain Windows 3.x suffers a limita‑
tionofthe 16-bit8086 architecture for which
it was originally designed: no memory seg‑
ment can be larger than 65,536 bytes. The
386, 486, and Pentium havea flat 32-bit
addressing mode, but Windows doesn’t use

J i m = ‘xr ! to
OPENFILENAME o f r ;

/ / U s e r w i l l b e f o r e
strepy (filename,”

o f n . 1 s t r u c t S i z e  =
ofn.hwndowner
o f n . l p s t r F i l t e r

o f n . i p s t r F i l e  =  f :
ofn.nMaxFile = fi
i f ( r w = = ‘ w ’ ) (

,
e l s e
{

4 / 1 , 1 , 1 , o r 3 r e s p e c t i v e l y )
// C a l l Windows and

Q u i t ( fi l e n a m e , ” i s
h u g e *NewHeader ; }

/ /  - -  B i t m a p  h a n d l i n g

// makes O1GBMP and

i n t
H F I L E
s t r u c t s t a t
l o n g
r = s t a t (infilename

/ / i n i t i a l i z e s l a y o u t d a t a .

it. So
it looks
as though a
kludge is in
order. Fortunately,
the necessary kludge is
provided by Windows itself,
and you don’t even have to use
32-bit extensions.

The trick is done with huge pointers
and f a r m a l l o c ( ) (which, i n Borland C ,
calls the appropriate Windows memory‑
management functions). Just declare

c h a r h u g e *Ol1dBMP;

and allocate it with

OldBMP = ( c h a r h u g e * ) f a r m a l ‑
l o c ( s i z e ) ;

where s i z e (a long integer) is the size of the
whole file. O14BMP then points to a huge
array of bytes the same size as the file. The

/ / € n l e n g t h = l e n g t h o f fi lename
r e a d , ‘ w ’ t o w r i t e

/ / D a t a s t r u c t u r e f o r fi l e d i a l o g
/ / I n i t i a l i z e fi l e n a m e t o i n v a l i d v a l u e ( c o n t a i n i n g ‘ * ’ ) .

e d t o g i v e a n a c t u a l fi l e name.
b m p ” ) ;

/ / I n i t i a l i z e o f n t o a l l z e r o e s , t h e n c h a n g e some fi e l d s
memset ( & o f n , 0 , 8izeof ( O P E N F I L E N A M E )) ;

s i z e o f ( O P E N F I L E N A M E ) ;
=  G e t A c t i v e W i n d o w ( ) ;

= “ B i t m a p F i l e s \ 0 0 0 * . b m p \ 0 0 0 " ;
o f n . n F i l t e r I n d e x  =  1 ;

i l e n a m e ;
n l e n g t h ;

/ / p o i n t e r a s s i g n m e n t

o f n . l p s t r T i t l e  =  “ F i l e  t o  w r i t e ” ;
o f n . F l a g s = OFN_PATHMUSTEXIST | OFN_OVERWRITEPROMPT |

OFN_HIDEREADONLY | OFN_NOREADONLYRETURN;

o f n . 1 p s t r T i t l e = “ F i l e To R e a d ” ;
o f n . F l a g s = OFN_PATHMUSTEXIST | OFN_FILEMUSTEXIST |

OFN_READONLY;

check t h a t r e s u l t i s n o n z e r o
i f  ( 1 G e t O p e n F i l e N a m e ( & o f n ) )

n o t a v a l i d fi l e n a m e . ” ) ;

f u n c t i o n s ‐ ‐ ‐ ‐ ‐ ‐ _ ‐ ‐ ‑

v o i d L o a d O l d B M P ( c h a r * i n fi l e n a m e ){
/ / Obta ins h u g e memory o b j e c t , r t i r e fi l e i n t o i t ,

O ldHeader p o i n t to i t , v a l i d a t e s c o n t e n t s ,
A b o r t s p r o g r a m i f unsuccessfu l .

um
i n fi l e ;
i n fi l e s
b y t e c o u n t
, & i n fi l e s t a t ) ;,

v o i d G e t F i l e N a m e ( c h a r * fi l e n a m e , i n t f n l e n g t h , c h a r r w ) {
// C a l l s a Windows common fi l e d i a l o g to choose a fi l e .
/ / fi l e n a m e = s t r i n g i n w h i c h t o r e t u r n f u l l p a t h t o fi l e

Figure 1 - Mainprogram
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if (x ==- 1 ) Q u i t ( C a n ’ t fi n d fi l e ” , infilename);
O1dBMP = ( c h a r _huge * ) f a r m a l l o c ( i n fi l e s t a t . s t _ s i z e ) ;
i f ( O 1 4 B M P = = N U L L ) Quit ( “ I n s u f fi c i e n t m e m o r y ” , ” ” ) ;
i n fi l e = _ l o p e n ( i n fi l e n a m e ,READ);
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Windows functions _ l o p e n ( ) and_1lread()
then read the file into the array with remark‑
able speed. There is a similar function,
_ l w r i t e ( ) , for writing the output back onto
disk. And at the end, the hugedata structures
are freed b ycalling_ f a r f r e e ( ) .

‘Huge’ doesn’t just mean that the data
structures are big. It tells BorlandCto make
the addresses act like 32-bit numbers. A
‘near’ address consists of only a 16-bitoffset.
A ‘far’ address consists of a segment and an
offset. And a ‘huge’ address is like a ‘far’ one

except that the segment and the
offset are normalised sothat the same
address will always appear as the same
number and pointer arithmetic will always
work correctly.

For example, the far addresses
1234:0005 and 1230:0045 are equivalent,
but only the first of them is a valid huge
address, and if the second one ever turns up,
it wil l instantly be converted into the first.
Normalised pointer arithmetic is necessary
sothat the huge array can take subscripts.

The
normal‑
isations do
take time, but
the performance of
the program is st i l l
acceptable.

i f ( i n fi l e == HFILE_ERROR) Q u i t ( “ C a n ’ t o p e n ” , infilename) ;
p r i n t f (“Loading % s . . . ” , i n fi l e n a m e ) ;
b y t e c o u n t =_hread(infile,OldBMP,i n fi l e s t a t . s t _ s i z e ) ;
i f ( b y t e c o u n t ! = i n fi l e s t a t . s t _ s i z e )
Quit ( “ C a n ’ t read”, infilename);

p r i n t f ( “ R e a d % l d b y t e s . \ n ” , b y t e c o u n t ) ;
_ I c l o s e ( i n fi l e ) ;
OldHieader = ( H E A D E R _huge *) O1dBMP;
/ / Header = fi r s t p a r t o f fi l e , i n t e r p r e t e d d i f f e r e n t l y
i f ( O l d H e a d e r - > i d 1 ‘ B r e d

OldHeader->id2 mwtl
Oldiieader->bmisize t= 40 11
OldHeader->planes B e e b e
O l d H e a d e r - > c o m p r e s s i o n  ! =  0  )

Quit ( “ N o t a n u n c o m p r e s s e d Windows BMP fi l e ” , ” ” ) ;

O l d H e a d e r - > fi l e s i z e = b y t e c o u n t ; / / E n s u r e c o r r e c t v a l u e
OldLayout .bytesperpixel = ( O l d H e a d e r - > b i t s p e r p i x e l + 7 ) / 8 ;
OldLayout .widthbytes =

( O l d H e a d e r - > fi l e s i z e - O l d H e a d e r - > o f s d a t a )  / O l d H e a d e r - > h e i g h t ;
/ / W i d t h o f r o w i n b y t e s h a s been r o u n d e d u p ;
/ / e x a c t v a l u e i s c o m p u t e d f r o m fi l e s i z e .

p r i n t f ( “ S u c c e s s f u l l y l o a d e d % l d x % l d % l d - c o l o u r bitmap. \ n ” ,
O l d H e a d e r - > w i d t h ,
O l d H e a d e r - > h e i g h t ,
( 1 b < < O l d H e a d e r - > b i t s p e r p i x e l ) ) ;

}
v o i d I n i t i a l i z e N e w B M P(void) (

/ / C r e a t e s a NewBMP i d e n t i c a l i n s i z e t o O1dBMP.
/ / C o p i e s e n t i r e h e a d e r and c o l o u r t a b l e i n t o i t .
/ / Remainder o f i t remains u n i n i t i a l i z e d .
NewBMP = ( c h a r _huge * ) f a r m a l l o c ( O l d H e a d e r - > fi l e s i z e );
i f (O14BMP = = N U L L ) Quit ( “ I n s u f fi c i e n t m e m o r y ” , ” ” ) ;
NewHeader = (HEADER h u g e *) NewBMP;

_fmemcpy (NewBMP, O1GBMP,O l d H e a d e r - > o f s d a t a ) ;
NewLayout .bytesperpixel =OldLayout .bytesperpixel;
NewLayout.widthbytes =OldLayout .widthbytes;

y
v o i d SaveNewBMP(char* o u t fi l e n a m e ){

/ / W r i t e s NewBMP o n a fi l e .
H F I L E o u t fi l e ;
long b y t e c o u n t;
o u t fi l e = _ l c r e a t ( o u t fi l e n a m e ,0);
i f ( o u t fi l e = =HFILE_ERROR) Quit (“Can’t o p e n ” , o u t fi l e n a m e );
printf (“Writing % s . . . ” , o u t fi l e n a m e ) ;
b y t e c o u n t = _ h w r i t e ( o u t fi l e ,NewBMP, N e w H e a d e r - > fi l e s i z e ) ;
i f ( b y t e c o u n t ! = N e w H e a d e r - > fi l e s i z e )

Quit (“Can’t w r i t e c o m p l e t e fi l e ” , o u t fi l e n a m e ) ;
p r i n t £ (“Wrote % l d bytes.\n”,bytecount) ;
_Iclose(out fi l e ) ;

?
/ / - - P i x e l a c c e s s f u n c t i o n s
l o n g R e a d P i x e l ( i n t x , i n t y ) {

/ / Re t r i eves v a l u e o f o n e p i x e l , r i g h t m o s t i n a 3 2 - b i t dword .
/ / 1 £ c o o r d i n a t e s o u t o f r a n g e , r e t u r n s n e a r e s t a c t u a l p i x e l .
u n s i g n e d l o n g b y t e o f f s e t ;
i n t b i t o f f s e t , i ;
u n s i g n e d l o n g r e s u l t = 0 L ;
/ / B r i n g w i t h i n r a n g e
i f ( x < 0 ) x = 0 ;
if (y < 0) y= 0;
i f (x > OldHeader->width - 1) x = O l d H e a d e r - > w i d t h ‑
i f  ( y  >  O l d H e a d e r - > h e i g h t  -  1 )  y  =  O l d H e a d e r - > h e i g h t  -  1 ;
/ / P i g u r e o u t where w e a r e
b y t e o f f s e t = ( l o n g ) y * OldLayout .widthbytes

+  x  *  O l d H e a d e r - > b i t s p e r p i x e l  /  8
+  O l d H e a d e r - > o f s d a t a ;

b i t o f f s e t = ( x * O l d H e a d e r - > b i t s p e r p i x e l ) % 8 ;

Figure 1 - Mainprogram (continued)
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?

/ / Grab a p p r o p r i a t e n u m b e r o f b y t e s i n t o a 3 2 - b i t dword
f o r (i =0; i <O l d L a y o u t ,bytesperpixel; i + + )

r e s u l t  =
r e s u l t | ( ( u n s i g n e d l o n g ) O 1 d B M P [ b y t e o f f s e t + i ] < < ( i * 8 ) ) ;

/ / S h i f t who le t h i n g to h i g h end o f dword , t h e n to l o w end
r e s u l t  =

( r e s u l t <<( 3 2 - 8*0 ldLayou t .bytesperpixel +b i t o f f s e t ) )
> > ( 3 2 - O l d H e a d e r - > b i t s p e r p i x e l );

r e t u r n  r e s u l t ;

v o i d W r i t e P i x e l ( i n t x , i n t y , u n s i g n e d l o n g v ) ( {

+

/ / I n v e r s e o f R e a d P i x e l . S t o r e s v i n NewBMP a t ( x , y ) .
/ / Coord inates m u s t be w i t h i n r a n g e .
u n s i g n e d l o n g b y t e o f f s e t , mask;
i n t b i t o f f s e t , i , s h i f t ;
u n s i g n e d c h a r b y t e v , by temask ;
/ / P i g u r e o u t w h e r e w e a r e
b y t e o f f s e t = ( l o n g ) y * NewLayout .widthbytes

+  x  *  N e w H e a d e r - > b i t s p e r p i x e l  /  8
+  N e w H e a d e r - > o f s d a t a ;

b i t o f f s e t = ( x * N e w H e a d e r - > b i t s p e r p i x e l ) % 8 ;
/ / S h i f t b i t s t o a p p r o p r i a t e p o s i t i o n i n 3 2 - b i t d w o r d .
/ / C r e a t e a mask w i t h 1 ’ s i n t h o s e p o s i t i o n s , 0 ’ s e l s e w h e r e .
s h i f t = ( 8 - N e w H e a d e r - > b i t s p e r p i x e l ) % 8 - b i t o f f s e t ;
v v  < <  s h i f t ;
mask = ( 0 x F F F F F F F F L > > ( 3 2 - N e w H e a d e r - > b i t s p e r p i x e l ) ) < < s h i f t ;
/ / t w i d d l e t h e a p p r o p r i a t e number o f b y t e s
f o r (i = 0; i <N e w L a y o u t .bytesperpixel; i + + ) {

b y t e v = OxFF & ( v > > ( i * 8 ) ) ;
b y t e m a s k = OxFF & ( m a s k > > ( i * 8 ) ) ;
NewBMP [byteoffset+i] =

(NewBMP [byteoffset+i] &~ b y t e m a s k ) | b y t e v ;

/ / - - F u n c t i o n t o c o m p u t e t h e t r a n s f o r m a t i o n
# inc lude “ t i l i n g . c ” // d e fi n e s T I T L E and ComputePixel ( x , y )
/ / - - M a i n c o n t r o l f u n c t i o n s ‐ ‐ ‐ ‐ ‐ ‐ _ _ _

v o i d Comput eNewBMP ( v o i d ) (

}

i n t  x ,  y ;
p r i n t f ( “ C o m p u t i n g . . . 3
f o r ( y = 0 ; y < O l d H e a d e r - > h e i g h t ; y + + ) {

i f  ( y % 4  = =  0 )
print( “ \ b \ b \ b \ b \ b % 4. 0£%%”,100.0 * y / O l d H e a d e r - > h e i g h t );

f o r ( x = 0 ; x < O l d H e a d e r - > w i d t h ; x + + )
W r i t e P i x e l(x,y,ComputePixe l (x,y));

y
p r i n t f £ ( ” . . . D o n e . \ n ” ) ;

v o i d  m a i n ( ) {
c h a r filename[ 2 5 6 ] , cmd[256];
u n s i g n e d l o n g x , y ;
/ / Get i n f o r m a t i o n f r o m u s e r
_ I n i t B a s y W i n ( ) ;
SetWindowText ( G e t A c t i v e W i n d o w ( ) , T I T L E ) ;
G e tFileName ( fi l e n a m e ,sizeof( fi l e n a m e ) , ‘ r ’ ) ;
L o a d O 1 d p m p  ( fi l e n a m e )  ;
/ /  C o m p u t e
I n i t i a l i z e N e w B M P ( ) ;
ComputeNewBMP () ;
/ / S a v e r e s u l t
GetFileName ( fi l e n a m e , s i z e o f ( fi l e n a m e ) , ‘ w ’ ) ;
SaveNewBMP ( fi l e n a m e ) ;
/ / L a u n c h P a i n t b r u s h t o v i e w t h e r e s u l t s
s t r e a t ( c m d , ” p b r u s h ” ) ;
s t r c a t(cmd, fi l e n a m e ) ;
WinExec ( c m d , SW_SHOWMAXIMIZED) ;
Quit ( “ A l l d o n e . ” , ” " ) ;
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Navigate to Client/Server
the Fast and Secure Way

Btrieve 6 offers afast and secure
route to client/server, avoiding all
the traps of a traditional migration
With Btrieve 6, you maintain
total control over relatio‑
nal structures and distri- G5
buted data routines
while enjoying the s muscle to build multi‑
benefits offered by client/ oy gigabyte database servers
server p r o c e s s i n g support ing hundreds o f users

with sub-second response times.
And Btrieve 6 supports the m a j o r

server operat ing systems such as

NetWare and Windows NT Server as

you to custom design relational
structures and maximize perfor‑
mance with directional controls to

retrieve, update, insert and
delete distributed data. With

Btrieve 6, you will have the
transaction p r o c e s s i n g

Take the navigational pa th
to client/server
Navigational client/server allows

well asthe m a j o r client operating
systems.

Movefrom standalone to
client/server without recoding
With Btrieve 6, you can develop on
a laptop u s i n g Btrieve 6 workstation
engine, then deploy the application
on a network using a Btrieve 6 ser‑
ver engine... all without changing |
your application code !

Avoid retraining problems
Btrieve 6 directional controls inte‑
grate with existing application code
SOyou can selectively upgrade your
current applications to client/server.
Using your 3, 4 and 5 GLtools,
merely replace your data manage‑
ment code with Btrieve 6. This way
your users can continue working
with familiar applications while gai‑

n i n g the benefits offered by client/
server.

Add SOL a long the way
Btrieve integrates with Scalable SQL,
our award-winning relational data‑
base. Since both are based on our |
Microkernel Database Engine, SQL

applications work in unison with
Btrieve applications - each having
current access to all data. Now you
have the freedom to write new
applications in Btrieve or Scalable
SQL and the tr ip to client/server will
be much more manageable

I T S I M P LY W O R K S
4 BITRIEVE
Btrieve Technologies, Inc. - 8834 Capital of

Texas HighWay Nor th - Aust in, TX78759 - USA
Tél. (512 ) 794 17 19 - Fax (512) 794 17 78.
CompuServe (GO BTRIEVE).

Hu r ry !
The Btrieve 6
Client/Server

Developer Bundle is available
f o r a limited time! Please send me

C More information on the Btrieve 6 navigational client/server
database and the Btrieve 6 Client/Server Developer Bundle

OCMore information on the Scalable SQL relational database e n g i n e
OA White paper on Btrieve Technologies Microkernel Database Engine

DA referral to a local distributor or reseller

- Namettrunswith .NetWare For more
information, mail or CompanyMicrosoft: fax this coupon to: Street Address

Btrieve Technologies inc
S O s e a e 8834 Capital of Texas HighWay North City/Province

Postal CodeAustin TX78759 USA Country :_
Tél. ; (S12) 794 17 19 - Fax : (512) 794 17 18

PhoneCompuServe (GO BTRIEVE) Fax
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// T IL ING.C ‐ I n c l u d e in BITMANIP.C

d e fi n e TITLE “ 3 x 3 t i l i n g ”

d e fi n e x x ( 3 ) / / b reak i n t o 3 h o r i z o n t a l l y

d e fi n e y y ( 3 ) / / and i n t o 3 v e r t i c a l l y

u n s i g n e d l o n g C o m p u t e P i x e l ( i n t x , i n t y ) {

r e t u r n R e a d P i x e l( x %
( ( O l d l e a d e r - > w i d t h + 1 ) / x x ) ,

y*

( ( O l d H e a d e r - > h e i g h t + 1 ) / ¥ ¥ ) ) ;

?

Figure2 - Tiling algorithm

Programoverview
The program is a ‘partly windowed applica‑
tion’. It uses a text-mode EasyWin window
together with some common file dialog
boxes. Two of the functions in Figure 1 deal
specifically w i th user interface. Q u i t ()
ends the program, first checking whether
O1dBMP and NewBMP have been allocated,
and freeing them if necessary. G e t F i l e ‑
N a m e ( ) puts u p a common file dialog box.
Both of these can beextracted and used, in
slightly altered form, in other programs.

The nextgroupoffunctions deals wi th
loading and saving bitmaps, making cru‑
cial use of global variables. The pointers
to the bitmaps themselves, 01dBMP and
NewBMP, are global. S o are O l d H e a d e r
and NewHeader, which point to the same
block of data undera different data type
to facilitate decoding the header. The
global structures O l d L a y o u t and
N e w L a y o u t contain a couple more pieces
of information that do n o t appear
directly in the header, but would have to
be computed repeatedly if they weren’t
stored globally.

// SPHERE.C ‐ I n c l u d e in BITMANIP.C
# idefine T I T L E “ P r o j e c t i o n o n t o a S p h e r e ”
# i n c l u d e < m a t h . h >
fidefine EPSILON ( 0 . 0 0 0 0 0 0 1 )
u n s i g n e d l o n g C o m p u t e P i x e l ( i n t x , i n t y ) {

d o u b l e x m i d , y m i d , x x , y y , d e l t a , d i s t , f a c t o r ;

Accordingly, LoadO1daBMP ()
reads in a bitmap froma file and ini‑
tialises the global variables associated
with it. Init ializeNewBMP() creates a new
bitmap just like the old one and copies the
header and colour table into i t . And save‑
NewBMP () writes the newbitmaptoa file after
all its pixels havebeen filled in.

Access to the pixels is handled by Read ‑
P i x e l ( ) and W r i t e P i x e l ( ) . These func‑
tions handle any Windows bitmap format (1,
4,8,or24bitsperpixel),usingalgorithms that
are designed for versatility rather than opti‑
mised for any particular format. Some fancy
bit-twiddlingis involved. For example,Read ‑
P i x e l () grabs up to three bytes into a 32-bit
doubleword, then shifts it left to discard
unwanted high-order bits,and finally shifts it
rightto bringthe significant bits intothe right‑
most (low-order)position.W r i t e P i x e l () has
aneven more complicatedtask, because it has
to readup to three bytes,alter some of the bits
while leavingothers unchanged,andwrite the
result back into the same position. It uses a
mask to control which bits get altered.

The bulk o f the work is done by Compu te ‑
NewBMP() , whose algorithm, expressed in
pseudo code, is essentially:

f o r y : = 0 t o h e i g h t
f o r x : = 0 t o w i d t h

W r i t e P i x e l ( x , y, C o m p u t e P i x e l ( x , y ) ) ;

where C o m p u t e P i x e l ( ) i s the user-sup‑
plied function that decides what should
appear at each position.

The main program gets the input andout‑
put file names from the user, performs the

/ / Resca le x and y to measure f r o m c e n t e r , n o t c o r n e r
m i d = ( N e w H e a d e r - > w i d t h - 1 ) / 2 . 0 ; x x =

y m i d = ( N e w H e a d e r - > h e i g h t - 1 ) / 2 . 0 ;
-  x m i d ;

y y  =  y  -  y m i d ;
/ / C o m p u t e d i s t a n c e f r o m c e n t e r , map o n t o r a n g e 0 . . 1
d e l t a  =  x x * x x  +  y y * y y :
i f ( d e l t a < E P S I L O N )

d i s t = 0 . 0 ;
e l s e

d i s t = 1 . 0 1 * s q r t ( d e l t a ) / min(xmid, ymid);
/ / C o m p u t e s c a l i n g f a c t o r u s i n g a r c s i n e f u n c t i o n
i f  ( d i s t  >  1 . 0 )

return ( 0 L ) ;

e l s e i f ( d i s t < E P S I L O N )
f a c t o r  =  1 . 0 / 1 . 5 7 ;

e l s e
f a c t o r = a s i n ( d i s t ) / ( d i s t * 1 . 5 7 ) ;

/ / B p p l y s c a l i n g t r a n s f o r m a t i o n
x x = x x * f a c t o r ; v y = y y * f a c t o r ;
/ / Back t o o r i g i n a l c o o r d i n a t e s y s t e m

y  =  y y  +  y m i d ;

/ / o u t o f r a n g e

x = xx + xm id ;

/ /  a v o i d  d i v i d i n g  b y  0

/ / a v o i d s q r t o f app rox ima te z e r o

/ / P i c k a p i x e l f r o m t h e c o m p u t e d l o c a t i o n , and r e t u r n i t s v a l u e
r e t u r n ReadP i xe l ( x , y ) ;

Figure 3 -Algorithm forprojection onto a hemisphere

Vol 9-Issue 12 May 1995 EXE: The Software Developers’ Magazine

c o m ‑
putation,
and, at the
end, launches
Paintbrushto display
the newlycreated file.

Ttransformations
The simplest transformation is
tiling, the copying of part of the image
repeatedly to fill the whole. The algorithm
is very simple:

ComputePixel ( X , Y ) :=
R e a d P i x e l ( X mod M , Y mod N )

where Mand Nare arbitrary numbers In the
program, they are a third of the height and
of the width respectively, so the lower left
ninth of the picture gets repeated.You could
repeat an entire picture by placing it in the
lower left ninth of a largerbitmap.

A fancier transformation is to project the
whole picture onto a hemisphere.The math‑
ematics is fairly complicated here, and this
transformation is slower than the others.
Essentially,the algorithm is

ComputePixel ( X , Y ) :=
R e a d P i x e l ( X * a s i n ( s q r t ( X 2 + Y 2 ) ) ,

X * a s i n ( s q r t ( X 2 + Y 2 ) ) )

except that X and y have to be measured
from the centre of the picture, in units suit‑
able to be arguments of a s i n (a rc sine).
What this says is that the projected picture
is scaled according to the arc sine of the dis‑
tance of each point from the centre. The
effect is much like that of a fisheye lens.

Finally, I haveuseda very primitive edge‑
findingalgorithm: it puts white wherever the
original pixel matches the pixels directly
belowand to the leftof i t ,andputsblackevery‑

// EBDGEFIND.C ‐ I n c l u d e in B I T M A N I P. C

t i d e fi n e TITLE “ V e r y s i m p l e edge fi n d e r ”
u n s i g n e d l o n g C o m p u t e P i x e l ( i n t x , i n t y ) {

u n s i g n e d l o n g v ;
u n s i g n e d l o n g b l a c k = 0 , w h i t e ;
w h i t e = ( 2 L < < N e w H e a d e r - > b i t s p e r p i x e l ) - 1 ;

/ / A t t e m p t t o g u e s s t h e code f o r w h i t e .
Sometimes w r o n g .

v = ReadPixel ( x , y ) ;
i f  ( v  ! =  R e a d P i x e l ( x - 1 , y )  | |  v  ! =

ReadPixe l ( x , y - 1 ) )

r e t u r n  b l a c k ;
e l s e

r e t u r n wh i t e ;

Figure 4 - Edge-findingalgorithm
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where else. Thus, the pixels on boundaries of
colouredareasendupblack.Moreprecisely,this
algorithmtries touseblackandwhite. It actually
uses colour 0and the highest-numbered colour,
whatever that may be, because it doesn’t actu‑
ally look at the colour table.

Ofcourseyoucandomorethanone transfor‑
mation,in succession,on the same image.Oneof
the pictures shows what happens whena tiled
image is projected onto a hemisphere. Another
possibility is to apply the hemisphereprojection
to the same image repeatedly,makingthemid‑
diebulgemoreandmore.

Fromhereto imageprocessing
Themain thing that separates this program
from real image processing is that image‑
processing algorithms have to know the
actual colours of the pixels, no t just copy
them from one place to another. For exam‑
ple, an image-processing algorithm might
increase local contrast by shifting the value
of each pixel away from the average of those
around i t . Other algorithms might adjust
the colour balance and/or contrast of the
entire picture, or convert subtle variations of
intensity into bright false colours.

You can do image processing with this
programif you work with 24-bit bitmaps, or
if you add code to read the colour table. The
former is preferable. The problem with

colour tables is that there’s no
straightforward way to use, in the out‑
put, acolour that is not in the table. Either
you find an unused colour, or throw away
oneoft h e colours already in use.

But even simple geometric transforma‑
tions have plenty of uses. The computer can
compensate for distortion in a lens or
shrinkage of film (eg in precision mapping
from photographs). Geometric algorithms
can even alter perspective. Take a look at
the hemisphere projectionapplied to a24-bit
image from a photo CD. The computer
makesa fine substitute for a fisheye lens.

ca

MichaelA. Covington is a wr i t e r and con‑
sultant w o r k i n gin Georgia, USA. This
article first appeared in PC Techniques.
The cityscape i m a g e is an original drawing
byMelody Covington. The photo is by
Alfons Rudolph, and is used bypermission
of Eastman Kodak Company.

Readers who wish a copy of the code
described in this article should senda blank,
formatted disk with a selfaddressed, pre‑
paidmailer to ou r address, as g i v e n on the
contentspage. Mark your envlopes BMANIP.
wired readers can pick upBMANIP.ZIP.
from exe /fileson CIXor ftp.exe.co.uk.

Numerical C Dynamic Link Library
Do you need Numerical and Statistical routines for your
MS-Windowsapplications?
The NAGNumericalC Library is nowavailable asa true dynamic Link Library for
PCs runningWindows 3.

TheNAGNumericalCDLL includes over 250 triedandtested routinescovering the main
areas of numerical computation.
Call and loadyour chosen routines at run timefrom within Windows programs.
Provides seamless integration with other C/C++ Windows software.
Call routines from VisualBasicandintegratewith WindowsapplicationssuchastheExcel
spreadsheet.
Price £495 + VAT (UK ) single user licence. Educational discounts and network user
licencesavailable.

NASNumerical C DLL - serious number crunching for
yourWindowsapplications
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Z I N C APPLICATIONS RUN O N ! MS - DOS ( G R A P H I C S &T E X T ) MS - DOS / V ( G R A P H I C S & TEXT ) , N E C PC9800 ( G R A P H I C S & TEXT) , MS W I N D OWS.|
No matter how they misspell i t , it's still not
portability. At Zinc, we understand that porting
the last 20% of your code takes 80% of your time.

A few words f rom o u r compe t i t o r s : Only Zinc offers complete portabil ity.

With Zinc® Application Framework” you can
develop on the platform you prefer. And since

P rtabIty. Zinc is the only one that delivers 100% portability,
you'll have your application on other platforms as
fast as you can recompile. It's part of what makes
Zinc the most productive‐and affordable‐tool a

P re b i Ity. programmer can use.

Productivity that leads to opportunity.

Pp b | Portability is just one road you'll find a little
(e)rt ty. easier. Zinc zips through tedious tasks with C++

object orientation and a unique visual develop‑
ment tool. Globalizing your application is as easy

P b 7 as translating the text . And Zinc is the only prod‑
Oo rt a It . uct that supplies 100% of the source code.

It all adds up to productivity. Which means
mo re profitability. Which is a concept we proba‑
bly don't have to spell o u t for you. For free infor‑
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There’s nobetter way...to create reports! There’s nobetter way...to integrate reports into applications
Design reports without coding! Do two-pass calculations, sort and subtotal 6rystal Reports’ unique architecture consisting of a Report Engine DLL and

open APIs make it the ultimate tool for fast, seamless report integration into
database applications. That’s why Microsoft, Borland, Sybase and over 50
other vendors bundle Crystal in their shrink-wrap programs.

in just one step, sort on groups, export reports to many file formats,
distribute reports via integrated e-mail and much more!

There’s no better time to buy the #1reportingtool...now with hot NEW features in Crystal Reports 4.0

®Greater Report Engine Control ®New Select Records Quer terface ®Tab Interface ®Best Fit ® 2-10 t imes faster repc s s i n g

> 8 0 calls (20 n e w ) ® Automatic S t y l e s®Grid Control Options ®Ruler # Undo with Smart Engine Tech

8 0VBX p r o p e r t i e s(40 n e w ) ® Title and S umm a r y Pages ®Bar code fonts ®Stored Procedure s
All new OCX ® Ability to dat: onthe SQL server

®Drilldown an s capability
« Blob bitmap support (Paradox, xBASE)
®Report Distribution Expert collects
DLLs, EXEs, and configu r a t i o n files
for report distribution

® Crystal Reports Experts:

®Integrated Graphing: 12styles

[=I a p h i n g Expe

‘Seo T e[sen Oat [ e 9 2 8Oem |

4 ha fed i

©Free Runtime
8 And much, much more:

Prices RRP. ex VAT

Crystal Reports 4.0 accelerates
report design and integration Hotline Order: Tel: 01727 811999 cyrsisepors sens
of reports into applications. Fax: 01 727 848991 rystal Reports Pro 4

for Visual Basic users £1
CALL FOR ALL OTHER UPGRADE PRICES

CONTEMPORARYSof” The #1award-winning reporting tool is now even better!
Con tempo ra r y Software b w r d EG \ / p e l =o
Abbey View, Everard Close, St Albans <= f 9048 cB
Hertfordshire AL1 2PS s e p t2

CONTEMPORARY SOFTWARE ADIVISION OF INTERSOLV PLC) = C r y s t a l Ref

upgrade price

and C r y s t a l Reports Pro are registered t rademarks of C r y s t a l C o m p u t e
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The stuff of
Judging by the

reactions at Windows 95, the
l a u n c ho fDelphi

seems to have caused quite
a stir in the developer

community. DaveJewell
checks out the newcomer
from Borland to seperate
the myth from the matter.

One or two tales of fantasy appear to have
sprung up around Delphi. So let’s start by
clearing any possible misconceptions out of
the way. First, at the present time, Delphi
isn’t 32-bit. If you want to write 32-bit appli‑
cations for NT and Windows 96 ( o r is that
95?)you'veeither got to usesomeother devel‑
opment system or wait for the 32-bit version.
Borland have committed to releasing this
within four weeks ofWindows 95shipping.

Second, Delphi doesn’t allow you to cre‑
ate custom components that you can simply
drop into a C/C++ or Visual Basic applica‑
tion. This myth derives from the editorial of
an American programmingmagazine where
the editor ravedabout beingable to use Del‑
phi components in Visual C++ and so on.
This is no t possible. Any components you
create with Delphi are Delphi components.
You can use Delphi to create VBXfiles,just
asyou can create specialised DLL’swith any
other mainstreamdevelopment systems, but
Delphi components will only work inside
VCL executables.

Noticethat I didn’t say ‘Delphicomponents
will onlywork insideDelphiapplications’.The
good news is that it’svery easy to createDelphi
DLLsthat arecallable fromapplicationswrit‑
ten in other languages. Soif you havemasses
of number crunching code written in C/C++,
FORTRAN or what-have-you, it can still be
givena niceuser interfacevia aDelphiDLL.

TECHNIQUES

Delphi isbasedaroundanobject-orientedPas‑
cal compiler which produces truly executable
code.UnlikeVisualBasic,there’s noneedfora
separate, run-timeinterpreter/library package
which, of course, is what VBRUN300.DLL
is all about. This results in faster execution
and a simpler set-up procedure. On the
negative side, however, this means that
Delphi executables are considerably larger
than Visual Basic equivalents. The mini‑
mum .EXE size seems to be around 150
KBytes.

Oneof the cornerstones of the Delphiphi‑
losophy is the idea of reusable components.
A Delphi component is written using Del‑
phi’s object-oriented Pascal language and
compiled into a .DCU file. DCU files are
really just the familiar TPU and TPW files
that Pascal developers have been using for
some time. They are the Pascal equivalent
of the OBJfiles familiar to C/C++ developers
but contain information that is far more
complete. As an example, I recently heard
someone on CIX comment that Delphididn’t
have type-safe linking! The fact is,Borland’s
various Pascal implementations have had
type-safe linkingsince separate compilation
was introduced... longbeforeC++ hadsucha
facility. As I said at the time, telling a Bor‑
land Pascal or Delphi developer that he

Delphi’s IDEincludes much that’s familiar toBorlandPascal
and C/C++ developers, including the ObjectBrowser -not to be
confusedwith the Object Inspectorwindow!
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lacks type-safe linking is like telling an
Eskimohehasn't got ice.

RADicallysuperior
Delphi provides a RAD environment in
which you can quickly build large and com‑
plex forms. It’s similar to that of Visual‑
Basic but Delphi’s form designer facilities
are superior in several ways. For example,
many types of component, or control, can
function as containers. This allows you to
placeother components within them. Group
boxes, Panels and NoteBooks are all exam‑
plesof container components.As you movea
container around within a form, the ‘chil‑
dren’ of the container move with i t , main‑
taining the same spatial relationship with
respect to one another and to the enclosing
component. The beauty of this approach is
that you effectively have ‘sub-forms’ within
the main form.You canmove and rearrange
these collections of components asdesired.
As I've already mentioned,Delphi com‑

ponents are compiled into object files that
are linkedwith the main application. They
all become par t of the executable which
means that you don’t have to cart loads of
assorted VBX files around with your pro‑
gram. From the perspective of the Delphi
design environment, however, things are a
little different. Each installed component
appears on a tabbed Component Palette.
The ‘installation’ of components depends
onwhether or not the code for each compo‑
nent appears in the COMPLIB.DCL com‑
ponent library file. Interestingly enough,
this file is actually just an ordinary Win‑
dows DLL behind the scenes. Each time
you rebuild the Delphi library, a newver‑
sion of the DLL gets created. Since the
design environment is able to make use of
components which are contained in a DLL

The ImageEditorprogram is itselfwritten in Delphi
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( C O M L I B . D C L )
this opens up some
tantalising possibil‑
i t ies. I t should be
possible to create
Delphi applications
which directly
employ DLL-based
components. It’s an
interesting idea
which doubtless
requires a certain
amount of low level
chicanery. So I ' l l
keep you posted.

ToCornot to C
One of the most reg‑
ular criticisms of
Delphi is the choice
of language. ‘Why
wasn’t it designed to use C++?’ is the oft‑
heardcry. Soat the riskof causingoffence to
C++ developers, I'djust like to say that Bor‑
land wanted a RAD tool, with the emphasis
onRAPID.Current C++compiler technology
simply does not cut the mustard as far as
compilation speed is concerned. It is there‑
fore wholly unsuited to the iterative ‘change
a property - re run - move a component ‑
re run -’ development cycle employed by
Visual Basic and Delphi developers. The
opposite of RADmust surely be Slow Appli‑
cation Development and I'mafraid that C++
developers are going to stay SAD until C++
technology catches up.

Lest it be thought that I’mpoking fun at
C++ letmestress that I personallyenjoy pro‑
gramming in C, C++ and Pascal. Borland’s
decision to baseDelphi on Pascal must have
beena tough onesince they knew themarket
resistance they would face. However, I think

they made the right
choice. If I do have
an axe to grind, it’s
with the C/C++ com‑
piler vendors who
stick like lemmings
to the outdated and
inefficient OBJ file
format. By moving
over to a more effi‑
cient object file for‑
mat , it would be
possible to eliminate
many of the present
bottlenecks in C/C++
compilation. At the
same time, we could
get ridof thehideous
name-mang l i ng
hack and add true
type-safe linkage to
C++andC.
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The ComponentExpert is used to createyour own new
components, basedon existingcomponent classes

The badolddays
Wirth’s original implementation of Pascal
was intendedasa teaching language. So it’s
not surprising that there was very little you
could dowith it .There was noseparate com‑
pilation, type-checkingwas sorigid that you
felt as if you were in a strait-jacket all the
time and the whole thingwas guaranteed to
turn most programmers intogibbering idiots
as soon as any real-world work was
attempted. If I remember r ight ly, there
wasn’t even any concept of character
strings. UCSDadded this innovation aspart
of their p-machine implementation.

Happily, those days are long gone. Over
the years, Borland have added extensively
to their Pascal dialect without detracting
from it’s essential elegance,and there’s been
considerable convergence between Pascal
and C/C++. Prior to Delphi, Borland had
already added the ak , and c o n t i n u e
keywords,and the PChar type. APChar is
an array of characters terminated with a
zero byte, like a C string.

Borland added support for the PChar to
make it easy to call the Windows API rou‑
tines, which exclusively use C-style strings,
from a Pascal program. Interestingly, the
pendulum has swung the other way with
Delphi.TheVCL class library now usesPas‑
cal strings almost exclusively and provided
that you stick to makingVCL library calls,
you'll never needto use aCstring.There are
routines for converting between the two dif‑
ferent string formats for those times when
you need to call the WindowsAPI.

Fruitcrush
Borlandfirst addedOOPcapabilities toPas‑
cal with the advent of Turbo Pascal 5.5. At
the time, industry pundits compared the
OOP extensions unfavourably with Apple’s
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object-oriented Pascal dialect as used in
MacApp. But how many developers use
MacApp? Borland’s OOP extensions have
stood the test of time and been used in Tur‑
boVision, OWL and now in Delphi. I rather
suspect that the number of Delphi users
already dwarfs the MacApp community.
Admittedly, Delphi Pascal lacks multiple
inheritance, operator overloading and tem‑
plates but what you lose in rampant fea‑
tures, you more than make up for in
syntactic simplicity and compilation speed.

A number of new extensions have been
added to the Pascal syntax which are best
illustrated by making recourse to actual
code. If you look at Figure 5, you'll see the
Delphi class definition for the T B u t t o n

T B u t t o n  =  c l a s s ( T B u t t o n C o n t r o l )
p r i v a t e

F D e f a u l t :  B o o l e a n ;
FCancel: B o o l e a n ;
FA c t i v e : B o o l e a n ;
FReserved: B y t e ;
FModalResult: T M o d a l R e s u l t ;

m e s s a g e CM_DIALOGKEY;

message CM_DIALOGCHAR;

m e s s a g e CN_COMMAND;
p r o t e c t e d

p r o c e d u r e CreateWnd; o v e r r i d e ;

p u b l i c

p r o c e d u r e C l i c k ; o v e r r i d e ;
p u b l i s h e d

d e f a u l t  F a l s e ;
p r o p e r t y C a p t i o n ;

d e f a u l t  F a l s e ;
p r o p e r t y D r a g C u r s o r ;
p r o p e r t y DragMode;
p r o p e r t y E n a b l e d ;
p r o p e r t y F o n t ;

p r o p e r t y P a r e n t F o n t ;
p r o p e r t y P a r e n t S h o w H i n t ;
p r o p e r t y PopupMenu;
p r o p e r t y ShowH in t ;
p r o p e r t y Ta b O r d e r ;
p r o p e r t y Ta b S t o p d e f a u l t T r u e ;
p r o p e r t y V i s i b l e ;
p r o p e r t y O n C l i c k ;
p r o p e r t y O n D r a g D r o p ;
property O n D r a g O v e r ;
p r o p e r t y O n E n d D r a g ;
p r o p e r t y O n E n t e r ;
p r o p e r t y  O n E x i t ;
p r o p e r t y O n K e y D o w n ;
p r o p e r t y O n K e y P r e s s ;

p r o p e r t y O n K e y U p ;
p r o p e r t y O n M o u s e D o w n ;
p r o p e r t y O n M o u s e M o v e ;
p r o p e r t y O n M o u s e U p ;

end;

Figure 1-Extensions to the Pascalsyntax...
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procedure S e t D e f a u l t ( V a l u e : B o o l e a n ) ;
p r o c e d u r e CMDialogKey(var M e s s a g e : T C M D i a l o g K e y ) ;

p r o c e d u r e C M D i a l o g C h a r ( v a r M e s s a g e : T C M D i a l o g C h a r );

p r o c e d u r e CMFocusChanged(var M e s s a g e : TCMFocusChanged);
m e s s a g e CM_FOCUSCHANGED;

p r o c e d u r e C N C o m m a n d ( v a r M e s s a g e : TWMCommand);

class. This corresponds,asyoumightexpect,
to ordinary push button controls. The new
‘class’ reserved word replaces the old-style
‘ob jec t ’ keywordthat was used in previous
versions of Borland Pascal. For the sake of
backwardcompatibility, the older style
‘object ’ declarations are still supportedbut
you must use the newer c l a s s declarations
when creating Delphi objects.

Heapsof class
The newer class objects are always allocated
on the heap. So you no longer have to use
Pascal’s memory indirection operator when
declaring objects and referencing methods
and fields of objects, it’s automatically
implied. The difference is illustrated below:

p r o c e d u r e C r e a t e P a r a m s ( v a r P a r a m s : T C r e a t e P a r a m s ) ; o v e r r i d e ;

p rocedure S e t B u t t o n S t y l e ( A D e f a u l t : B o o l e a n ) ; v i r t u a l ;

c o n s t r u c t o r C r e a t e ( A O w n e r : TComponent) ; o v e r r i d e ;

p r o p e r t y C a n c e l : Boolean r e a d FCance l w r i t e F c a n c e l

p r o p e r t y D e f a u l t : Boo lean r e a d F D e f a u l t w r i t e S e t D e f a u l t

p r o p e r t y ModalResult : TModalResult r e a d FModalResult He
w r i t e FModa lResu l t d e f a u l t 0 ;
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M y B u t t o n :  “ T b u t t o n ;
{ o l d - s t y l e o b j e c t d e c l a r a t i o n }
{ w i t h e x p l i c i t i n d i r e c t i o n }
M y B u t t o n :  T b u t t o n ;
{ n e w - s t y l e c l a s s d e c l a r a t i o n }
{ w i t h  i m p l i e d  i n d i r e c t i o n  }

You can see i n Figure 1 that the T B u t t o n
class i s derived from the T B u t t o n C o n t r o l .
If you don’t specify an ancestor class in a
new class declaration, then the class is
assumed t o inherit from T O b j e c t .

Moreimportantly,the newclass declaration
introducesanumber of extensions which dove‑
tail the object neatly into the Delphi environ‑
ment. Firstly, you'll notice that there are four
different sections within the declaration.These
areprivate,protected,publicandpublished.Pri‑
vate fieldscanonly beaccessedwithin the mod‑
ule where the class is declared.Protectedfields
can be accessed outside the module provided
thatthe accessis fromaderivedclass.There are
no restrictions on access to public fields. From
an architectural standpoint, the publishedsec‑
tion is the most interesting as it ‘exports’ the
properties belonging to the object. Published
fielddeclarations alsogeneratespecialrun-time
type information which can be picked up and
accessedthrough aBorlandsuppliedunitcalled
DSGINTF.PAS: the designer interface. It’s
throughthismechanismthattheObject Inspec‑
tor operates at designtime,pickingup the listof
propertiesbelongingto aparticularobjectclass,
calling the appropriate property editor code for
eachtype ofproperty,andsoforth.

State your purpose
As an example of a property declaration,
look at the declaration of the C a n c e l prop‑
erty i n the T B u t t o n class. The source code
name of the property is what appears in the
Object Inspector.This particular property is
of type Boolean,sothe Object Inspectorwill
automatically toggle it’svalue betweenT r u e
and F a l s e asyou double-click on the prop‑
erty value. The n e w read and write key‑
words specify the names of routines or fields
that can be used to access the property. In
this case, a r e a d o r w r i t e o f the C a n c e l
property is mapped down onto a r e a d or
w r i t e o f the F C a n c e l field.

You can see that FCance l i s located in
the private part of the class. Soyou can’t
access the field directly, you must go
through the property mechanism. Now look
at the D e f a u l t property.

As before, the r e a d keyword specifies a
direct access t o the private F D e f a u l t field,
but this time a w r i t e is mapped ontoa call
t o the S e t D e f a u l t procedure. Again, you'll
notice that S e t D e f a u l t i s a private method
ofthe class which can only becalled through
the property mechanism. There are big
advantages to the read/write mechanism.
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Users of a class can access properties as if
they were accessingpublicfields but the real
implementationdetails can behidden.

Ancient Greek

codedin assembler.

The Delphipedigree goes back a longway. The ot
gainedpopularity longbeforeCwas widely usedoutsi

:possible size of an executable file was greatly in
mentationof the languagewas based onasmall, highly‑

Just asimportantly, the designer ofthe class
can get control whenevera read or write
access is performed. In the case ofmanyDel‑

The nucleusof DelphiPascal,BorlandPascal andTurbo.

sions and Delphi’s more recent property-based interface
been added to the language the compiler has had to
highly optimised compiler that makesDelphi compila'
compiled header facility used by mostnaeCre:
invariablyleavesthemin thedust.

that same hand-codedcompiler technology. As features

Theformatof the TPU fi l eisanother important reason
applications soquickly. These files are essentially
table. When aparticular unit is referenced in aPascal p
theTPUfile intomemory,pluggingthe appropriate

phi components this means that you can, for
example, just change a control’s C o l o u r
property. The control will automatically
repaint itself in i ts new livery. The same
applies t o E n a b l e d , C a p t i o n and man y
other commonproperty names. In each case,
this same read/wr i te mechanism allows
the control itself to ‘get a look in’ when a
property is read or written.

Incidental ly, the d e f a u l t keyword
( n o t to be confused with the D e f a u l t
property I’ve just been discussing) is used
to specify the expected default valueoft h i s
property. A particular property will only
be allocated physical storage in the form
file if it has a value other than the speci‑
fied default.

Abrief farewell
In next month’s article, I wil l conclude this
developer’s look at Delphi by discussing the
VCL class library,the database controls and
the writ ing of Component and Experts.

a
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Bullet-proofing
y o u r code

Somefilesmatch

Filesystemerror
(eg invaliddirectory)

Answersa listof files

Terminates programabnormally
with an error message

What should o u r code do when it finds a
problem? How should it handle something
unexpected? Bad parameters to a function,
missingconfiguration files, garbage typed in
by a user: a robust system will detect all of
these, and take some action for each. If we,
as programmers,write a system that doesn’t
do this,the very least we can expect is rude
phone calls from o u r users when the soft‑
ware misbehaves in unpredictable ways.

In a large project it is also important that
al l the code handles errors consistently. If
Jim’s functions all return an error status
code, and Joan’s throw C++ exceptions, then
Jim and Joan are inflicting significant con‑
fusion on developers who must interface to
both. They’re not doing much, either, for the
poor programmer who must maintain the
system when they’ve gone.

So consistency in er ro r handling is ‘a
good thing’. It matters less which approach
we use, solongas the approach is consistent
across the entire project. Thus decisions on
error handling are part of the project strat‑
egy. We must make them early in the pro‑
ject. This article will describe an approachto

Answersa listoffiles

Terminates requestwith an
error status reply

_#ifndef NDEBUG
# d e fi n e a s s e r t ( p ) ( ( p ) ? ( v o i d ) 0 : ( v o i d ) ( c e r r < < \

“ A s s e r t i o n f a i l e d : “ # p “ , fi l e “ F I L E “ , l i n e “ \
< < _ L I N E _ < < e n d l , a b o r t ( ) ) )

#e lse
# d e fi n e a s s e r t ( p )

#endi f

Figure2 -Possible UNIXimplementationofassert()
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C++ error handling and the technical rami‑
fications of some possible choices.

Types of error
What is an error? Consider for example a
function that returnsa list offile names cor‑
respondingto a given wild card specification
string (usinga list template class):

g e t F i l e L i s t
( c o n s t c h a r * s p e c i fi c a t i o n ,
L ist<char*>& r e s u l t ) ;

The errors it might detect include: a call
with a null pointer as parameter; an operat‑
ingsystem error ( n o such directory, or out of
memory) or simply that there are no files
matching the given specification. Observe,
though, that these three errors are different
in kind. The invalid parameter will never
happen if o u r code is correct. The lack of
memory may terminate either the program
or just the action. The invalid string is quite
likely and needs to be handled in a helpful
way. Table 1 shows how our g e t F i l e L i s t
function might handle different situation in
two different applications, a file listing util‑
i t y, anda file server. The key difference
between the two is that the file server may
have many clients and a failure in the server
should n o t bring al l the clients down,
whereas failure of the directory utility can
beallowed to cause failure in its clients.

In practice, we can categorise the types
of error:
@ Internal Errors a r e errors that cannot
happen, at least in theory. Examples include
data corruption, invalid parameters to func‑
tions, or calling functions in a sequence they
do not support.
e@External Errors are ( r a r e ) conditions
where the processing of an action cannot
continue due to a fault within the computer
system. Examples might include a network
fault, an unexpected file system error, or
runningout of memory.
@Anticipated Errors are situations where
the external input to the program is not
what was expected. Examples might be
garbage input typed by the user, or an out‑
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of-range readingfromatemperature sensor.
Thekeypointabout thiscategorisation is

that we are not pre-judgingwhat action to
take asa result. It is, after all, likely to be
different in different applications. The fol‑
lowingsections examine each type of error
in more detail, and suggest an approach to
handlingeachone.

Handling internalerrors
The important feature of internal errors is
that they donot happen. At least in a fully
tested, production quality, released, and
quality assured application, they shouldn't
happen. In practice, of course, during the
development and early test phasesof a pro‑
ject some such errors almost certainly will
occur. There will be bugs. We should like to
check for themearly soasto generatemean‑
ingful error messages rather than obscure
system crashes. This requires us to insert
tests into the codesuch asparameter checks
andthe like.Yet there is anoverhead in pro‑
cessing time and code size to these tests so
we want to avoid keeping them in the
releaseversion.
The solution to this is a C++ macro,

a s s e r t ( ) , or a variant of it. This library
macro checks that its single parameter is
true. If false, it uses clever pre-processor
directives to display ahelpful messagewith
the file and line numberwhere the problem
occurred(ANSIversions usuallyalsodisplay
the checkingcode as text), and then termi‑
nates the program.To compile the final ver‑

sion of the program we define the pre‑
processor macro NDEBUG. Now all of the
a s s e r t statements compile out to nothing.
Thus we can make the checks as compli‑
cated as we like,with no final performance
penalty.

Usingassertions
There are several points to keep in mind
when using assertions. First, it is crucial
that w e don’t use a s s e r t t o handle errors
that maystilloccur in thefinal system; since
assertions don’t exist in the final version,
neitherwill this error handling. In addition,
the location(file and linenumber)displayed
by the error message is the place where the
error was detected, while often the actual
error is elsewhere.Forexample, in theg e t‑
F i l e L i s t example the assertionwill fail if
the caller passes an invalid parameter, but
the fact that a bad parameter was passed
tells uslittle.To debug the error weneed to
examine the stack.

Some implementations of a s s e r t dis‑
play an error message then call e x i t ( ) ,
which loses all information about the pro‑
gram state. In the MFC and BorlandOWL
Windows environments, the error display is
a dialog box. So long as we are runn ing
under a debugger we can halt the applica‑
tion at this point and examine the stack. In
UNIX environments, it is usually best to
rewrite the a s s e r t macro ( i n a different
header file) sothat it calls a b o r t () rather
than e x i t ( ) . Then we can use aUNIX

c lass F i l e
{
p u b l i c :

F i l e (

p r i v a t e :
FILE* f£;

ye

here? */ }

Figure4 -Partofafileimplementation,showingaproblemsituation
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debugger to examine the resultingcore file.
Figure2showsa typical UNIXimplementa‑
tion o f a s se r t . Note the clever use o f pre‑
processorfeatures. In eitherenvironmentan
examination of the function call stack is
oftenenough to identify the problem.

Soa s s e r t will validate the parameters
of a function. Yet if the parameter is a
pointer or reference, how can a s s e r t check
it?Wecan check if it is zero, certainly, but
that is hardly a very strong test. Instead
there is a convention here which helps: a
validation function. For each class, we
define a function to verify that the instance
data is in a consistent state. This function
hasthe samename for every class - let’scall
i t i s V a l i d ( ) - and i t i s called from within
an a s s e r t statement so that the calls are
compiledout in the final version.Yet rather
than return FALSE if the check fails, it uses
assertions itselfto give a better idea where
the error occurred. For convenience it
always returns TRUE. It will often bea vir‑
tual function, sothat a call through a base
class pointer or reference will call the cor‑
rect version. Forexample,MFC defines the
virtual function A s s e r t V a l i d ( ) for Cob‑
j e c t . Figure 3 shows an example imple‑
mentation of the macro a s s e r t and an
example of i tsuse in implementingpartofa
simple stringclass.

Handlingexternalerrors
How dowehandle errors that are unusual ‑
errors which mean that the computer sys‑
tem is not behavingas expected?

In most cases the desired behaviour is
to stop the uni t or processing that caused
the error; log, display, or send an error
message; and return to wait for another
request. What do we mean by ‘a unit of
processing”?Wecouldfind other names for
it: an ‘action’, a ‘scenario’, or the ‘process‑
ing of a single event’. But in C++ terms
what we usually want to terminate is the
sequence of function calls resulting from a
single initial entry point. Alternatively, if
we do not havea recovery plan for a par‑
ticular kind of error weshall want to ter‑
minate the entire program with an
appropriate error statement (message, log,
or dialog box).

Consider, for example, a class represent‑
ing a file, where the constructor opens the
file itself (Figure 4).What dowedoif there is
an error on openingthe file?

Theanswer,ofcourse, lies in thenewfea‑
ture, exceptions of C++. AC++ exception
answers our needs.The syntax of exceptions
adds three keywords to the language. To
raise an exception we use the t h r ow key‑
word, while for code that implements the
recovery from an exception, there is the
t r y . . . c a t c h construction. Stroustrup’s
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book, The Design and Evolution of C++,
describes exceptions in more detail.

As with most C++ features, exceptions
allow a good deal of flexibility in the way
they are used. The key decisions still rest
with the programmer. In particular, we
still have to define the classes that repre‑

c l a s s xmsg

{

p u b l i c :

sent the different kinds of exception, the
classes whose instances are thrown. So
what should these contain, what is the
exception class hierarchy, and how should
the exception classes and the c a t c h state‑
ments be structured to access their infor‑
mation?

/ / U s e s c o m p i l e r g e n e r a t e d d e s t r u c t o r , c o p y c o n s t r u c t o r ,
/ / and ass ignmen t o p e r a t o r

/ / ( g r a n t e d a sane imp lementa t ion o f t h e c l a s s s t r i n g ) .

x m s g ( c o n s t stringé& s )

p r i v a t e :

s t r i n g s t r ;

ye

Figure5 - One way to implementxmsg

c l a s s S y s t e m E r r o r :
p u b l i c :

S y s t e m E r r o r ( c o n s t s t r i n g & s )
: E r r n o ( : : e r r n o ) ,

p u b l i c xmsg {

:  s t r ( s )  { }

s t r i n g w h y ( ) c o n s t { r e t u r n s t r ; }

x m s g ( s + “ : “ + s t r e r r o r ( : : e r r n o ) )

O
i n t e r r n o ( ) c o n s t { r e t u r n E r r n o ; }
/ / Uses c o m p i l e r g e n e r a t e d d e s t r u c t o r , c o p y c o n s t r u c t o r ,
/ / and assignment o p e r a t o r .

p r i v a t e :
i n t E r r n o ;

ye
// C o p y of t h e OS e r r o r number f o r t h i s e r r o r .

Figure 6 -Possible implementation of aSystemErrorExceptionreportingclass

t r y
{
i f s t r e a m s ( “ x ” ) ;
i f ( 1 s ) t h r o w S y s t e m E r r o r ( “ C a n n o t o p e n fi l e x ” ) ;

}
c a t c h (xmsg& x)
{ c o u t < < x . w h y ( ) < < e n d l ; }
/ / Which d i s p l a y s : “ C a n n o t o p e n fi l e x : N o such fi l e o r d i r e c t o r y ”

Figure 7 - Exampleof usingclass SystemError

c l a s s E x c e p t i o n
{ v i r t u a l c h a r * r e a s o n ( ) ; } ;
c l a s s  P a r t i c u l a r  E x c e p t i o n  :
{ v i r t u a l c h a r * r e a s o n ( ) ; } ;

v o i d f o o ( )

p u b l i c E x c e p t i o n

{ t h r o w P a r t i c u l a r E x c e p t i o n ( ) ; }
/ / - - Va l u e a p p r o a c h t o c a t c h i n g e x c e p t i o n s :
t r y { f o o ( ) ; }

c a t c h ( E x c e p t i o n x ) { c e r r < < x . r e a s o n ( ) < < e n d l ; }

/ / Re fe rence approach t o c a t c h i n g e x c e p t i o n s :
t r y { f o o ( ) ; }

c a t c h ( c o n s t Except ion& x ) { c e r r << x . r e a s o n ( ) << e n d l ; }

Figure 8 - Value andReferenceapproaches to catchingexceptions
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Contents of anexception class
Each exception needs to contain enough
information to allow it to beprocessedeffec‑
tively. Thus every instance of an exception
class needs to contain error codes, error
severity codes and any other information
pertinent to its particular error type. Simi‑
larly each error wil l usually require a string
explaining the cause of the error.

Since we catch any exception class using
a c a t c h clause for its base class, it is very
important that these base classes represent
useful categories of errors. We have to be
very careful to achieve a useful inheritance
hierarchy for our exception classes. A key
question is: are the types of error deter‑
mined by the module of code where they
occur, or by the nature of the error they rep‑
resent? To take an example, if we write a
library module which can have problems
with a shortage of memory, dowe throw an
instance of a ‘Memory Error’ class ( x a l l o c ,
for example), or do we throw an error spe‑
cific t o the library module( aM y L i b r a r y E r ‑
r o r instance, perhaps)?

To answer this, consider the data wemay
need to include with the exception instance
in order to process it. For a memory error,
typically wemight want to knowthe number
of bytes requested, which will be imple‑
mented a s a b y t e s R e q u e s t e d ( ) member
function on the exception class. But to have
such information using the M y L i b r a r y E r ‑
r o r class would mean having a b y t e s R e ‑
q u e s t e ddata member.Eitherthis would b e
defined i n class M y L i b r a r y E r r o r , and b e
redundant for other errors thrown by the
library,or it would bedefined in a specialist
L i b r a r y M e m o r y E r r o r class, deriving from
M y L i b r a r y E r r o r . The first option i s dis‑
tasteful and makes it awkward to add new
types oferror; the second leads to a prolifer‑
ation of exception classes. So instead we
derive global exception classes, such as the
proposed ANSI standard x a l l o c class, or
maybe one such as F i l e E r r o r , differenti‑
ating them according to the type of the
exception thrown. After all, in processing a
memory er ror, we seldom care precisely
where it occurred.

Is there one base class for all the excep‑
tion classes? We have some guidance from
the ANSI committee’s deliberations, in the
form of the classes already defined for ANSI
library errors: all exception classes derive
from the class x m s g . Figure5shows a possi‑
bleimplementationofxmsg that conforms to
the draft standard.

In creating an exception class derived
from xmsg, we shall often want to create a
compositestringfor the error description,by
adding parameters to the basic text. We do
this either by initialising the string as we
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want it in the constructor initialisation list,
or by using the assignment operator for
xmsg to change it later. (Beware: one or two
current implementationsofxmsg donot sup‑
po r t this assignment operator correctly.)
Figure 6 gives an example. It is an exception
class to handleoperat ing system errors.The
POSIX s t r e r r o r ( ) function encapsulated
i n g e t E r r o r S t r i n g i s related t o the more
familiar p e r r o r ( ) function. We might use
this class asshown in Figure 7.

Note how wehaveencapsulated asmuch
work as possible within this c
on the work of retrieving the er ro r informa‑
tion and producing a composite error mes‑
sage, so that a use r accessing the e r r o r
message using the xmsg class gets amean‑
ingful and helpful message. If the project
required such errors to be logged to file, or
multiple language support,we would add
this functionality to the class aswell. This is
a good example of object oriented reuse. By
encapsulating functionality in the class we
avoid the need to duplicate it in more than
one location.

s. It takes

CatchingC++exceptions
C++ hasa policy of having no policies. In
exception handling, it supports two different
approaches to the catch statement: pass by
reference, and pass by value. In other words,

the parameter to the c a t c h clause may be
either an instance,or a reference. But which
should weuse?

Figure 8 shows the two approaches in
practice. The difference is clear: the value
approach will call E x c e p t i o n : : reason ();

the reference approach will honour the type
of the original exception and call Pa r t i c u ‑
l a r E x c e p t i o n : : r e a s o n ( ) . I n other
words, the value approach does not respect
virtual functions. Sowe havea clear choice.
Either we use virtual functions to distin‑
guish exceptions, or we use the value
approach with no virtual functions. In the
latter case wemust ensure that the derived
except ion classes set up the data in the base
classes correctly sothat virtual functions are
not required.

Which approach should we use in prac‑
tice? Personally,given a free choice, I would
favour the reference approach; it seems
more , well, object oriented. However, con‑
sider what happens when we write a library
function for reuse. If we throw value-type
exceptions, they behave correctly whether
the user chooses to catch them as values or
as references. Whereas if we throw refer‑
ence-typeexceptions (containing virtual
f unc t i ons ) and the user catches them by
value, then the caller obtains the wrong ver‑
sions of ou r member functions. So the only

methodologies including
SSADM and

Call 0117 986 0400 for a FREE demo disk
Great Western Instruments Ltd
Redwood House Bristol Road Keynsham Bristol BS18 2BB England
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Watcom SQL

completely safe strategy to use in a library is
to suppor t no public virtual functions in
excep t i on classes. Indeed, this i s the
approach that the ANSI exception classes
xmsg and x a l l o c have adopted.

However, it is safe to catch by reference
whichever approach the exception classes
take. So the rule we can adopt is always to
catch by reference. But in exception classes
for reuse in many systems, we should design
except ion classes no t to use virtual func‑
tions.

Handlinganticipatederrors
Last we might consider the situation of the
anticipated error: something that is quite
likely during normal processing. Examples
might include asking fora list offi l e names
and finding none , or putting up a warning
dialog box ‘This is dangerous. Doyou wish to
continue?’, and having the user select ‘no’; or
indeed any other form of unexpected input
typed by the user or received from the out‑
side world.

I strongly recommend against u s i n g

exceptions to handle sucherrors. In terms of
the C++ language, clearly they will work;
the problem lies in software maintenance
and debugging. The writers of a function
m u s t anticipate that an exception not
caught may t e r m i n a t e the program. How‑

r a d e m a r ko f ELtd. All rights r e d . E a s y C A S E i s ar e g i s t e r e d

CIRCLE NO. 1

Evergreen
CAS

Tools

Vol 9-Issue 12May 1995



mae

DT setae VISUAL C++
Developme DEVELOPERS TRAINING

Richfordsoffer hands-onpractical courses for
professional programmers. Expert course leaders,
small class sizes, public scheduled courses in

central London and on-site training.

i C++ FOUNDATION
No previous C experience? Good. This course is
designed specifically for non-C programmers and
leads on to our VC++ for WINDOWS course.

; 5 days £1100.00+vat

HEVISUAL C++ 2.0 PROGRAMMING
= You’re a Cdeveloper and you want to makeeffective

use of C++ language extensions. This is the course
for you.

f) 5 days £1100.00+vat

@ VISUAL C++ 2.0 FORWINDOWS
Avalable ftoenthos!goad benketiaiy: A thorough, practical course covering MFC
Incase ofdifficulty,please contact: programming. Still usingVC++1.5 and 16 bit
aT oe baad : WINDOWS? Treat yourself.

“ompany Europe LtBe 4 shoppankangers Rissa 5 days £1100.00+vat
Maidenhead

. Berkshire SL6 2QL 'SBN :007015840 | Hardback fi OLE PROGRAMMINGWORKSHOP
Tel: (01628) 23432 Fax: (01628) 770224 256pp Published May 1995 Build an OLE server, understand what containers are

doing. Get to grips with the technology which isat the
c= CIRCLE NO. 130 heart of the next generation of WINDOWS. Isyour

C++ up to this?
4 days £950.00+vat

IB MSWINDOWS: 32 BITOPERATINGSYSTEMS
# You're a programmer and need to knowabout NTand

/65)\ WINDOWS 95. Maybe you want Solution Developer
Affordable CASE Tools for
Yourdon, SSADM and OMT

HBSQL PROGRAMMINGWORKSHOP
Writing in-line SQL for ACCESS &MSSQL Server
databases? Should you be using a stored query? Why
does it seem to take so long? IsSQL the spaghetti code
of tomorrow? It needn’t be.
2days £540.00+vat

i PROGRAMMINGMSSQL SERVER FOR NT
| Wagemanagement, client-server programming

issues, coding for performance, ODBC and more.
3 days £710.00+vat

@True Multi-user Capability ...for further information and our
©£495 per seat @N/W £995 Microsoft Certified Solution Developer Pack

For your FREE evaluation version of SELECT D
Yourdon just send a diskette to: FREE CASE R | Cc Fl F O R S
Tool, CRaG Systems, 8 Shakespeare Road,
Thatcham, Berks RG13 4DG Tel: (0635)873670 South BankTechnopark 90 LondonRoad LondonSE1 eiAll trademarks acknowledged

@& CIRCLE NO. 131
SS CIRCLE NO. 106

@A



TECHNIQUES

ever for anticipated errors it is important
both that it is clear from the interface that
such exceptions can and will happen, and
that they are handledgracefully.Exceptions
also make it difficult tofollow the flow of con‑
trol. They are, after all, thinly disguised
g o t o statements.

Mostimportantof all,exceptionshamper
portability, since not all compilers support
them asyet. Soinstead, where possible, we
prefer to handle anticipated errors using

Figure 9 - Decidingbetween the error types

other C++ constructions: for example an
empty collection ( i n the example where no
files were found), a null pointer value, or
perhapsa returnedstatus code.

@Systemerrors,whichareunexpectedproblems
with the computer system or configuration.
@Anticipated errors, which are problems
that may well occur as part of normal pro‑
cessing.

Figure9 shows in a simple flowchart how
wemight decide between the error types in a
givenproject,andhowwewouldhandle them.

Of course, in practice there will always
be some choices and strategic decisions
involved in choosing between the e r r o r
types. For example, if the user provides the
configuration file, is an error in this a sys‑
tem er ro r or an anticipated error? The
answerdependsonour project.Nevertheless
these questions will usually allow us to cat‑
egorise and handle the majority of our error
situations.

Whether we choose this approach or a
different one, it is vital to establish aconsis‑
tent strategy for error handling early in the
project. With this in place, it becomes
straightforward to anticipate and code for
error conditions. This leads to fewer bugs,
faster delivery and a more robust product.
And that, after all, is what good program‑
ming is all about.

a

Charles Weir is a consultant with
Object DesignersLimited.
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Abusing Friendship
C++’s ‘friend’ facility
is Overused, argues

Francis Glassborrow.

Visit your local supplier of computer pro‑
gramming books. Serried ranks of books
claimingto helpyou learnto program in C++
will confront you. Pick one at random and
look up references to friend in the index.
When you do you will almost certainly find
some code that looks like this:

c l a s s M y t y p e {
f r i e n d ost ream & o p e r a t o r < <

( o s t r e a m & , c o n s t M y t y p e & ) ;
/ / r e s t o f c l a s s

ye

Suchcode is socommon that you may never
have stopped to ask yourself if it is appropri‑
ate. It took me far too long to identify the
cause of my uneasiness . Indeed,whenI first
read The C++ Programming Language,
BjarneStroustrup’s useofp r i n t () member
functions throughout most of the book puz‑
zled me. To be honest, you might even have
heard me criticise Stroustrup for not sup‑
porting ios t ream. This he deals with by
providing overloaded versions of o p e r a t o r
<< for class types that support output
streams for writing their data.

I read the carefully worded explanations
for why providing operators such as insert‑
ers (ope ra to r<< for output s t reams) , and
o p e r a t o r + for commutative addition hadto
be global. As the arguments were valid, I
swallowed the premise that they had to be
f r i e n d functions so they could use the pri‑
vate data of an object. It was only when I
started tothink about i t ,and in particular to
ask myself why Bjarne Stroustrup hadn't

T ) T o p e r a t o r - ( c o n s t T t 1 ) {
OF

Figure 1 - Atemplate set for addition andnegation operators
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done it that way when his classes supported
output, that the penny finally dropped. The
needto makean operatorglobalhasnothing
to dowith friendship. For example:

c l a s s M y Ty p e {
p u b l i c : v o i d p r i n t o n ( o s t r e a m & )
c o n s t  ;

/ / v e s t o f c l a s s
ye

o s t r e a m & o p e r a t o r < <
( o s t r e a m & o u t ,

c o n s t MyType & m t )
{

m t . p r i n t o n ( o u t )  ;
r e t u r n  o u t ;

This does all the f r i e n d declaration did.
Much more important is that this approach
has potential for doingmore. Before I gointo
that, let me highlight something else about
Bjarne Stroustrup’s approach that I have
only recently recognised. It avoids polluting
global space with overloaded operators. As a
classdesigner I havearesponsibility for pro‑
viding my clients with all the functionality
they need.But I alsohave a responsibility to
keep out of global space if I can.

I should be providing the output func‑
tionality through member functions such as
p r i n t o n ( ) . I should not b eforcingversions
o f o p e r a t o r < < o n people using m y class.
That choice should be theirs. If I use the
f r i e n d route I pre-empt their choice, I
impose my style on them. Sometimes I do
nothaveachoice. Forexample, I always pro‑
totype my output member functions asv o i d
p r i n t o n ( o s t r e a m & ) c o n s t ; .Indeed,
I can hotkey my editor so that it provides
this function prototype as part of my stan‑
dard class framework (along with copy
assignment, copy construction and a
destructor). I have my editor riggedso Alt-C
generates:

c l a s s x x x {
c o n s t x x x & o p e r a t o r =

( c o n s t x x x & ) ;
x x x ( c o n s t x x x & ) ;

p u b l i c :
v o i d p r i n t o n ( o s t r e a m & ) c o n s t ;
x x x ( ) { } ;
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I use a dialog to replace x x x by the class
name when I amusingone of the better edi‑
tors.

Ihavetocall mymember functions some‑
thing. This way I can provide a degree of
uniformity across all I write.

These benefits of avoiding f r i e n d are
small and some might argue that they are
an illusion.The next benefit is, I believe, far
more substantial. Using my method I can
provide polymorphic operators, something
that is impossiblevia the f r i e n d route. For
example:

c l a s s Record {
p u b l i c :

v i r t u a l v o i d p r i n t o n ( o s t r e a m & )
c o n s t ;

/ / r e s t of Record
ye

o s t r e a m & o p e r a t o r < <
( o s t r e a m & o u t ,

c o n s t Record & r e c ){
r e c . p r i n t o n ( o u t ) ;
r e t u r n  o u t ;
}

Now all classes derived from Record will
automatically have the use of an inserter
(<<) . This will dynamically bind to the clos‑
est version o f p r i n t o n ( ) for the specific
subtype of Recordbeingwritten out.

If the efficiency of using this method to
provide an inserter worries you, you can
remove the function call overhead by using
i n l i n e . Frankly, if that’s the only problem
in your code, you are an exceptional pro‑
grammer and will have already recognised
such fine-tuning of an operation as a waste
of your time. The time saved will be a tiny
fraction of the cost of even the simplest use
o fthe i o s t r e a mlibrary.

friend arithmetic operators
Another popularuse of f r i e n d is to support
arithmetic operators in an arithmetic class
such as Complex.You should now realise
that it is notnecessary to use f r i e n d simply
to provide global operators. You can adopt
the same mechanism as that for providing
an inserter. You provide a member function
to do the work and wrap it with a global
operator function if you decide to use an
operator.

It seems unlikely that you would want to
have a polymorphic arithmetic operator as
you would notexpect inheritancein this con‑
text. So the argument put forward that
f r i e n d declarations document our intent
may hold some weight. I am not convinced,
becauseI still think the choice of using an
operator should lie with the client and not
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with its designer. However there is another
point to consider. Some operators fall into
logical groups such as +, +=, -, -= and
unary -. In fact this specific group of opera‑
tors rely on two functions, addition and
negation.Consider Figure 1.

With these templates I can provide this
logical group of operators simply by writing
two member functions. It would be nice if
this worked reliably. Unfortunately the

wondered if it is
appropriate

rules for type deduction for template func‑
tions will probably not support the relevant
type conversions. You will probably have to
do without the template forms and replace
them with normalglobal functions.Nonethe
less,this mechanismsupports the concept of
providing functionality in the relevant class
as well as localising code sothere is only a
single piece of code for each concept ( i n this
case, addition and negation).

WhenI suggested this approach to aC++
expert, I got the answer ‘Yes, but that
approach to subtraction will not always
work.’ This is true for any set type for which
there is not a one-to-one correspondence
between positive and negative values (such
as the commonest representation of i n t by
two’s complement). I donot think that this is
a valid objection because such asymmetric
types will alwayshaveproblems with bound‑
ary conditions. If you have an arithmetic
type for which the following is not true:

a - b = = a + ( - b ) ;

then you have a problem which- if impor‑
tant - will need special codinganyway.

Perceptualblockage
The use of f r i e n d to provide global opera‑
tors to tackle the problems of supporting
appropriate type conversions creates a seri‑
ous mental block. Consider division and
Complex numbers.

c l a s s Complex {
f r i e n d o p e r a t o r /

( c o n s t Complex &,
c o n s t Complex & ) ;

/ / v e s t o f c l a s s
yi
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What is wrong here? Well consider for a
moment that, even withfloatingpointunits,
division is one of the most demanding of
machine leveloperations, followed by multi‑
plication. In a computationally intensive
program, do you want to load more compu‑
tation than necessary onto your arithmetic
operators?

If eitheroperand is a built-in type I sug‑
gest you should not be encouraging an
unnecessary conversion to a Complex, fol‑
lowed by more arithmetic than necessary.
Those who are accustomed to using f r i e n d
to support their global operators are
unlikely to notice that there are other con‑
siderations in this case.

I am not going to argue strongly for the
provisionof extra overloaded versions of the
division operator (and possibly, multiplica‑
t i o n ) for types like Complex but I do think
‘there is something wrong with your
approach to class design if you do not realise
that you have a decision to make’. In my
experience, the f r i e n d devotees usually
lack this insight.

Notavailable
The access control f r i e n d isa vital part of
the C++ language that supports many of
the advanced idioms of the language. Such
things as iterators would be much harder
to write and would inevitably carry a con‑
siderable performance overhead if f r i e n d
were not available. The new idioms such as
Jir i Soukup’s ‘pattern classes’ ( m o r e about
them later in the year) would not be possi‑
ble.

Novices must learn about the facilities
and limitations of the language. At some
stage they need t ograsp the use o ff r i e n d ,
but that is not a justification for authors
abusing it with unnecessary or inappropri‑
ate use.

That by itselfwould besufficient reason
to re-examine much that has been written
on the subject. But when you realise that
f r i e n d prevents proper support for poly‑
morphism and inhibits thought about
encapsulating functionality and localising
code,you haveto question the value of books
that abuse f r i e n d . The authors who d o s o
are nofriends of their readers.

a

Association of C/C++ Users
Subscriptions: individual£14, student £7,
corporate £75, Overload & C++ SIG£15
(+ACCU membership).

Forfurther informationaboutACCU
write to Francis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA,
ring0865246490or email
(without contents) info@accu.org
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REV IEWS

FoxPro gets visual
Microsoft has introduced a

new version of the Fox
development language ‑
and the revisions are not

just surface deep.
Colin Humeexplains.

Vol 9-Issue 12May 1995

The xBase market in recent timeshas been
a story ofup anddowns - ups mostly for Fox‑
Proand downs for dBase. BeingaMicrosoft
product has undoubtedly contributed to the
increased developer acceptance of FoxPro,
and FoxProcan nowmakea serious claim to
bethe xBase leader.As the leading product,
FoxProhaspushedthe xBase languageto its
limits. FoxPro has pioneered advances
such asmultiple-tag indexes and Rush‑
more query optimisation, but some aspects
of xBase such as the DBF format have
remained virtually unchanged since the
early 1980s. Validation rules for
example can only be enforced at
source code level.

Microsoft acquired FoxPro after the
launchofAccess, causingsomespeculationas
to the future of FoxPro. Developers expected

that future releases of Fox would
increasingly converge withAccess,
and that FoxPromightdisappearas

a distinct product. The latest release of Fox‑
Pro,Visual FoxPro3.0 (VFP) shows that this
is not the case. The Microsoft corporate pres‑
ence is more apparent in VFP - for example
the user interfaceWord for Windows looka‑
like, OOP is a major new feature, and the
existing graphic design tools have been
enhanced sufficiently to warrant the ‘Visual’
tag. New releases of xBase products tend to
feature yet more extensions to the language.
VFP is noexception,butMicrosoft haschosen
to address some of the fundamental weak‑
nessesof xBase. This does raisesomecompat‑
ibi l i ty issues, but it also means that VFP
representsa repositioningofxBase asapower
database development tool
with seriousclient-server pre‑
tensions.

VFP for Windows is due
to be released by the time
this article is published. It is
reviewed here asa late beta,
version 2.0A. A Mac version
of VFP is planned, but is not
l ikely to be available for
around six months, with a
DOS release scheduled after
that. Visual Fox is a 32-bit
application which will r u n
under Windows 3.1 or
higher, Windows for Work‑
groups 3.11, or Windows NT
3.5. A minimum of 8Mb of

EXE: The Software Developers’ Magazine

RAM is required. Win32s is installed with
VFP to allow it to r un under Win‑
dows 3.11 or Windows for Work‑

groups 3.11.

Nofoundation
FoxPro 2.5 for Windows was a more or
less straight port of the DOS product
into theWindowsenvironment. FoxPro

for DOS has always featured a GUI-type
interface with buttons, menus, windows and
mouse support. These features were imple‑
mentedbyextendingthe xBaseGETandREAD
commands.Pushbuttons, for example,can be
either be an individual GET or an array of
GETs which required additional clauses to
both the GET and the READ to allow end-user
choices to be processed. FoxPro did not have
proper event handling, instead relying on a
wait state of some form to processevents such
asmenuselections. In the interactiveproduct
this was provided by the command window,
butdistributedapplications requiredanalter‑
native,often a foundation ‘GET-less’ READ.

VFP offers a true event driven model
which eliminates the need for foundation
READs and the associated event-handling
code it required developers to write. This is
implemented as a new extension to READ,
READ EVENTS. Events are handled auto‑
matically byVFP,using theevent code asso‑
ciatedwith objects.

Objects of desire
Rapid application development using Fox‑
Pro for Windows 2.5/2.6, even with the
visual tools, tended to be an exercise in the

Settinga Property in the ClassDesigner
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deficiencies of procedural xBase. The
adopted solution, asin many other develop‑
ment systems, is OOP. VFP is the first
implementation of OOP in FoxPro and fea‑
tures single-inheritance, encapsulation,
polymorphism and subclassing. Classes in
VFP are divided into container classes and
control classes. Container classes include
column, form and grid. Control classes
replace the GET extensions for items such as
check boxes, and there is an Ed i tBox class
to replace@ED I T.

Previousversions of FoxProcentred ona
screen designer. In VFP this is replaced by
a form designer. Forms and form sets are
objects with their own properties, events
and methods that a re set in the form
designer. There are a variety of toolbars in
VFP, and customer toolbars can be created.
The controls toolbar allows any control to
beadded to a form, includingOLE controls.
Tool tips are a feature of man y current
Microsoft products and are supported in
VFP. The tip text is set through the Tip
Text property; the ShowTips property
determines whether or not tool tips are dis‑
played.

The form designer works wi th other
designers such as the data environment
designer. Fields, tables and views can be
dragged from the data environment
designer anddropped on the formdesigner.
The form designer creates a control match‑
i ngthe table element, for example dragging
a logical field creates a check box control,
dragginga table a grid. The grid control is
an enhanced replacement for the FoxPro
2.x BROWSE. It is considerably more power‑
ful and versatile than BROWSE, for example
controls such as check boxes can be added
to the columns of a grid.

In addition to the visual design tools
such as the forms designer, objects can be
created and manipulated in VFP program‑
matically with DEF INE CLASS and ADD
OBJECT. This gives developers flexibility,
although there are some restrictions such
as no program code being permitted after
one ormore class definitionswithin asingle
source code file. Developers can choose to
write class definitions rather than use the
visual tools, but there are clearly implica‑
tions in termsofboth the initialapplication
development and subsequent maintenance.
Asa general rule, and this applies to the
current FoxPro 2.6 range too, visual tools
shouldbe the preferred option andmanual
coding should only be resorted to in excep‑
tional situations.

An OOP version of FoxPro was not
unexpected, but interestingly Visual Fox‑
Pro continues not only to support tradi‑
tional procedural xBase to the level of the
current 2.6 products but contains some
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extensions beyond those required to accom‑
modateOOP.

One example is transaction processing
usingthe standard BEGIN TRANSACTION,
END TRANSACTION, ROLLBACK command
set. Up to five transactions can be nested;
the transaction level can be determined
with a new TXNLEVEL () function. Another
example is LOCAL variables as an alterna‑
t ive t o P R I VAT E s . A parameter can b e
scoped locally to a procedure or function by
enclosing it in parenthesis such as

PROCEDURE Wh a t C h o i c e ( c C h o i c e )

or alternatively, and perhaps preferably, by
declaringparameters asLOCALwithin apro‑
cedure or function with

PROCEDURE WhatChoice
LPARAMETERS cCh o i c e

Tables, columnsand rows
Of all the weaknesses of xBase, the most
serious has always been the one at the core
of the product, the DBFdata file. The result
of a Wayne Ratcliffe all-nighter in the late
1970s, the DBF in xBase terminology has
confusingly and incorrectly been termed a
database. The DBF is a standalone table,
featuringfixed lengthrecordswithfield def‑
initionsstoredin the header.Linksbetween
DBFs and indexes are limited to a byte in
the header, which indicates whether or not
a structural multiple-tag index has been
created.

Associating standalone xBase DBFs asa
databasewith at least some data dictionary
features is an obvious advance, although it
raisesthe issueofwhether the existingdata
file format can be maintained. Microsoft
have chosen not to side-step this issue and
have revisedthe DBF format in Visual Fox.
Visual Fox tables are not compatible with
the Fox 2.x product range or
an y other products which
can handle FoxPro DBF, A
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Excel 5 and Word for Windows 6. It is not
likely either to hinder VFP, in particular
because as well as creating tables associ‑
ated with a database Visual FoxPro also
allows FREE TABLES, standalone data files
similar to the traditional DBF. CREATE
TABLE has been in FoxPro since version 2.5
but is now joined by ADD TABLE , ALTER
TA B L E and REMOVE TAB LE . CREATE

TABLE works differently in VFP, depending
on whether or not a database is currently
open. If a database is open the new table
becomesa database table, allowingfeatures
such as longtable andfield names, captions
andcomments for fields, default values, val‑
idation rules and triggers. FREE TABLES
have none of these features, but by using
ADD TABLE can be associated with a data‑
base retrospectively.

The REMOVE TABLE command converts a
database table into a free table, deleting any
validation rulesetc associatedwith it fromthe
database. With the optional DELETE clause,
REMOVE TABLE bothremoves and deletes not
only a table but also any associatedmemofile
and structural index. ALTER TABLE adds a
newdimensiontoFoxPro,byallowingchanges
to table structure under program control for
example

ALTER TABLE a c c o u n t s ;
ADD COLUMN 1996/7

or

ALTER TABLE a c c o u n t s ;
DROP COLUMN 1993 /4 .

Another use of ALTER TABLE is in conjunc‑
tionwith an extensionof indexingin VFP to
includeprimary andcandidate indexes.The
primary index addresses a long-standing
xBase DBF issue, the lack of a integral
unique record or r ow identifier. Developers
commonly use a numeric ID field andwrite

E e )
index andmemo files. There [| 4 [tas [Oesmen: | Goes [Gee [che
are import and export facili- a
ties in Visual Fox but old
style xBase databases and
records are out and tables,
columns and rows are in.

Historically, fundamen‑
ta l changes in files struc‑
tures have not been a
problem forMicrosoft.Users
of older versions of the prod‑
uct or applications created
with it are inevitably left
with conversion problems,
but this does not seem to
have hindered the sales of
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Tastrade

TheDatabaseDesignerallows
file links to beassigned visually
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code to increment the value as new records
are added. The ability of xBase to create a
UNIQUEindex does nothelpin this situation.
UNIQUE indexes on the first occurrence of a
value allows multiple values to bepresent.
The new primary index does not allow mul‑
tiple values to bepresent,butdevelopers are
otherwise free to apply it to any field or any
index expression, such as

ALTER TABLE a d d r e s s ;
ADD PRIMARY KEY i d ;
TAG A d d r e s s I d

Only one primary index per table is permit‑
ted, but any number ofadditionalnon-dupli‑
cate value indexes can be created as
candidate indexes.The candidate description
implies that this type of index can be redes‑
ignated as the primary key subsequently,
using ALTER TABLE. Primary and candi‑
date indexesare only available astags of the
FoxProCDx compact multiple-index file.

System tables, both with and without
the DBF file extension, are a feature of
FoxPro. This continues in VFP, where sys‑
tem tables take a DBC suffix. Views and
validation rules are stored in the DBC.
Tables can be removed from the database,
but as already stated this converts them to

a FREE TABLE and deletes any rules or
triggers associated with them. For most
developers there is likely to be little, if any,
advantage in using FREE TA B L E s , but it
does avoid the need for immediate conver‑
sion if existing applications are involved.

Some features of xBase tables remain in
VFP, in particular ‘the four horsemen of the
Apocalypse’ - D E L E T E , R E C A L L , PACK a n d
Z A P. Developers now recycle records as a
matter of course, but an alternative way of
dropping a record is required, perhaps in
VFP 3.1?

The data file changes in VFP are in addi‑
tion to some usefulchanges in data types, for
bothmemory variables and field values. The
changes to variables area Currency type and
a DateTime type. The DateTime variable
avoids the need to combine the D AT E ( ) and
T I M E ( ) functions, and allows times to be
manipulated similarly to dates such as
{ 1 2 : 1 5 a m } . Field data types have been
extended to include Double, a double-preci‑
sion floating point number. FoxPro has a
float data type, but this is equivalent to the
xBase numeric type and is present only for
compatibility with dBase.

An important change in VFP is that
NULL values are now supported, both in
variables and more importantly in fields. A

new ISNULL()function detects null values
in variables or fields. Developers needto be
aware that setting a null value does not
assign a data type. The xBase approach of
assigning the data type with the initial
value is stil l required, for example

10
« N U L L .

m.nDiscount
m.nDiscount

? T Y P E ( ‘ m . n D i s c o u n t ’  )
* r e t u r n s N - numer ic

? I S N U L L ( n D i s c o u n t )
* r e t u r n s . T .

Client-server
FoxPro 2.5 onwards has featured a connec‑
tivity k i t butVFPhassignificant extensions
which allow it to be considered for the first
time asa serious client-server tool. This
includesa setofSQLpass-throughfunctions
and an UpsizingWizard. Upsizingcreates a
database on the server with the same table
structure, data andsoon of the original VFP
database. It allows acomplete FoxProappli‑
cation to bemigrated to client-server.

Programmable Map Tools™
Innovativemap libraries for customised mapping,GIS and geographic analysis

Royalty free, versatile and cost-effective mapping tool-kits for Windows developers
be tee Le Bee

EI

: Map Control™2 & Map Edit Control™
Visual Basic - Custom Controls

I G I E DRIGIS
Map Server™2 & Map Editor™2

Dynamic L ink Libraries

Map Control 2 and Map Server 2 - each cost £349
Accept digital maps in diverse range of formats
Allow full display, pan and zoom facilities
Enables printing of high quality colour maps
Handle points, lines, polygons and text as objects
Allow multiple map overlays and tiling

Map Edit Control and Map Editor 2 - each cost £249
Allow creation of independent digital maps
Allow direct editing of existing map objects
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VFP’s client-server features essentially pro‑
vide developers with a more versatile prod‑
uct. They do not amount to VFP being a
significant competitor to PowerBuilder for
example, in particular because all versions
ofFoxProprimarily support single developer
use.

Distributingapplications
Visual Fox will be available in both stan‑
dard and professional editions. The profes‑
sional edition, l ike the current 2.6 range,

The FormDesigner in action

incorporates the previously separate distri‑
bution library and connectivity kits. VFP
producessmallishEXEs,less than 500Kb in
most cases, which require a runtime mod‑
ule. The beta runtime, VFP300.ESL, is a
large file (3.5Mb). Although this is probably
bloated by debug code it is still likely to
result in a file size of around 3Mb. There is
an install wizard to generate sets of distrib‑
ution disks; many developers will opt for
their favoured Windows install ut i l i ty
instead.

Conclusion
VFP is a far better product
than might have been
expected. Microsoft has
achieved the right balance
betweennew features suchas
OOP and the visual design‑
ers. It allowsexistingapplica‑
tions to run unmodified, and
developers can code manu‑
ally if theywish.The familiar
FoxPro command window is
still there.

However, there is a price
to be paid for progress: the
changes to the DBF format.
In the short-term it may pre‑

sent some problems if products other than
VFP are required to access Visual Fox data
files. It is likely that, aswith the CDXmulti‑
ple-index file, FoxProwill set astandard that
will beadopted throughout xBase.

Until now, Fox could reasonably claim to
bea multi-platform xBase product. This is
underminedbyMicrosoft'sstrategy ofreleas‑
ing VFP under Windows initially, with Mac
and DOS versions to follow over the next
year. Developers who need the multi-plat‑
form capability may be obliged to stay with
the 2.6 range. It will be interesting to see if a
DOSVisual Fox is ever released; Microsoft’s
commitment to do sois clear but developers
aremore likelyoverthe nextyear to portFox‑
ProDOS applications toWindows than wait
ona revisedversion of the product.

MovingxBase from DOStoWindows has
provedtobeadifficult task,one that previous
market leaders such as CA-Clipper and
dBasehavenot beenequal to. VFP3.0will be
asignificantcompetitor toVisualObjectsand
dBase for Windows. FoxPro’s position asthe
professional's choice for xBase applications
development looks to remainunassailable.

a

ColinHumeis ajournalist
specialising in software.
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Give Your Bugs The Bird!
GetThe CombinedPowerof A Heap Checker,SpyUtility,DebugKernel,

APIDebuggerAnd GPFTool,All In A Single Package.
Nee the perfect bug finding

tool? NuMega has it! ‐ in
Windows, DOS, WindowsNT, WIN32s
even Windows 95. It's called BOUNDS‑
CHECKER™. Many say it's the most ver‑
satile and powerful automatic bug find‑
ing tool money can buy. Our customers
love it because it saves them huge
amounts of time and does “clean-up” bet
ter than anything out there.

Where Do Bugs Come from?
Today's bugs are just as likely to come
from improperly interfacing with the oper‑
ating system or third party components as
with your programming language. That's
why we've expanded BOUNDS‑
CHECKER into a single comprehensive
tool that points it's long bug hunting fin‑
ger at the types of problems you are most
likely to encounter.

Stop Problems like:
m API Parameter Errors ml Memory And
Resource leakage m™Data And Heap
Corruption mlAP| Compliance Errors
Processor Faults m C/C++ Pointer Errors
mAPI Return Value Errors mlVBX Interface
errors and more!

Find Out Why They Happen
Your work is not always done when the
bug is found. In fact, 50% of the job is
finding out what caused the bug. There's
great news though ‐ BOUNDS-CHECKER
works as your partner in helping you
diagnose the problem. Along with giving
you the description of the bug,
BOUNDS-CHECKER reveals the source
line that most likely caused the bug! For
more difficult problems, you can access
a variety of windows and inspectors that
show you the state-ofthe-program at the
instant the bug was found! And for “killer
bugs”, BOUNDS-CHECKER shows you
the history of events that led up to the
problem! What's more, with BOUNDS‑
CHECKER, you can go back in time and
observe the series of Windows mes‑

sages, APIs and other events that preceded
the bug. This is the power you've been
waiting for ‐ now turn weeklong debug
sessions into a few minutes work!

New In BOUNDS-CHECKER!
VBX and Windows 95 support‑

events as part of its trace history. Whether
your program is written in VB, C/C++ or
any other language, you can get a handle
on some of the weirdest bugs you are like
ly to hit.

TView™ - Cool Event Viewer!
As your program runs, BOUNDS-CHECKER
transparently logs messages, API calls,
hooks, callbacks, VBX calls and many other
events in a trace file. TView, BOUNDS‑
CHECKER’s event viewer graphically orga‑
n i z e s and filters events so that you can see
a high-level view of your program's runtime
activity. When you want fo see more
detail, just click on events of interest to

expand, levelbylevel! You can also view
API parameters and even bring up the
source line associated with an event.
Besides helping you see programs from
the inside,(even on executables with no
debug information), TView is an excellent
tool for tracking down some of the tough
est Windows problems.

The Perfect Q/A To o l
f your job includes making sure your com‑
pany’s programs are as solid as possible,
you need the power of BOUNDS‑
CHECKER. Many of the bugs that
BOUNDS-CHECKER finds will be invisi‑
ble during test cases, but this tool has
eyes! You cannot possibly test every per‑
mutation on every conceivable system
configuration ‐but, by using BOUNDS‑
CHECKER, you can flush-out the hidden
bugs and greatly improve your quality.

Don’t Doubt I t , Do I t !
Next time, show your bugs who's
boss...Give’em the bird! &
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Amedium i n t h e making
In his new role hiking the

Internet, Cliff Saran needed to
create Web pages quickly and

easily. Hecame across Internet
Assistant and Web Author, two
tools that claim to dojust that...

I a msure that by now many of you have suc‑
cumbed to the graphical glamour of the
World Wide Web. The recent rush of media
interest, culminating last month in the
launchof Wired UK,has turned the Net into
quite a hip fashion accessory. And many,
ourselves included, are looking to create
their own Web.

As many of you are aware, pages for the
Web are created in the Hypertext Markup
Language (HTML). An HTML file is essen‑
tially anASCII document interspersed with
tags for formatting text and displaying GIF
images. The tags are interpreted by aWeb
browser such as Mosaic, which renders the
text or graphics accordingly. The browser
has almost full control ofhow the page is dis‑
played, severely restricting the extent to
which the document’s author can determine
the layout of the page on screen. As a conse‑
quence, it is only necessary to learn a small
number of tags in order to master HTML.
Yet there are still tools available that make
it even easier to create HTML pages. The
generic name for such utilities is Web
Authoring Tools.

Quick change
WebAuthor and InternetAssistant are both
conversion tools, they take a document in an
existing file format and convert it to HTML.
This is achievedby providingasimple front‑
end for placing HTML tags directly into a

document.
Beta copies of
WebAuthor have
been available for
some time from the
Quarterdeck ftp site
f t p . q d e c k . c o m .
But I managed to
obtainacopy ofthe
shippingcode.Final
documentation had
not been com‑
pleted, so I can’t
comment on the
printed manuals
but the Online
Help is context sen‑
sitive (through

Figure 1 - Selectinga short list ofHTML tags in WebAuthor
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CTRL-F1) and
seems pretty com‑
prehensive.I down‑
loaded a beta of
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InternetAssistant from f t p . m i c r o s o f t . com
as no final shipping dates are available yet.
Both tools install ontop of Word for Windows
6.0 as a new template anda suite of macros.
Bear in mind though that InternetAssistant
requires the 6.0a patchofWord.

Choosinga pattern
Aswith all templates in Word,WebAuthor is
activated from F i l e , N e w . . . by selecting
the HTML60 template. When selected, this
brings up a dialog promptingthe user either
to create a new HTML document, import an
existing HTML document or load an HTML
document created in WebAuthor. The pack‑
age distinguishes betweendocuments that it
has generated and HTML files imported
from elsewhere. The document files are
-DOC Word files.

With a new HTML file it is necessary to
specifya title first. An Advanced O p t i o n s
dialog can be opened to add optional infor‑
mation in the HEAD section of the HTML file
such a s LInK, I S I N D E X andMETA tags. Once
the required information has been pro‑
vided, WebAuthor launches a new document
in Word. This comes with a toolbar that
allows the user to specify character/para‑
graph styles, load images, create hypertext
links, add bookmarks and insert symbols.
Those all important tags are specified in a
drop-down list. Because the list is quite
long, it can becomea bit of a bind entering
tags. Quarterdeck gives the user the option
to simplify the listby only showingtags rel‑
evant to paragraph formatting or character
styles.

Alternative images
Images are easy to load into a document
fromthe ImageManagerdialog.They canbe
stored as absolute file references or as rela‑
tive to the document file. Alternative text
can be provided for display on a text-only
browser, or when image download has been
suppressed on a graphical browser.

One of the most helpful inclusions in
WebAuthor is the Anchor Manager which is
an aid for settingup and subsequently keep‑
ing track of hypertext links. Links can be
bookmarks, which are local to the current
document. They can be external, to specify
another file. Or they can be aURL which
gives anaddressontheWeb.Once created,a
link is stored in an address book which can
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becalled up at a later date in order to make
a reference to i t .

The FormManager is also pretty handy.
It’s used for buildingWeb Forms, or dialog
screens, with text boxes, radio buttons,
check boxes and list boxes. Single, multi‑
andpasswordstyle text boxes are available.
There are four styles of button: Submit ,
Rese t , I m a g e and H i d d e n for passing hid‑
den data to the form processor.

Poor preview
A document preview mode is included in
WebAuthor. However, I found it ofminimal
use asit just displays thedocument in pretty
much the same way asWord. And it doesn’t
allow editing in View mode.

To make matters worse, files created in
WebAuthor are not, in fact, HTML files at
all, butWordfiles in which the tags are rep‑
resented as something that Word can dis‑
play.To producean HTMLfile from this it is
necessary to r u na converter.Unfortunately,
even on a simple document, the conversion
process takes an unreasonably long time.
The reverse process of taking an existing
HTML file and converting it into aWebAu‑
thor document is also horrendously slow.

Weaving assistance
Loading an HTML document into Internet
Assistant is far easier thanwithWebAuthor.
Fora start, documents are saved natively as
HTML so no final conversion is required.
And unlike WebAuthor, there is no start up
dialog so users can work on a document as
soon as they load i t . In fact, the Internet
Assistant HTML template adds HTML to the
list of supported file types in Word’s Save
and Open dialogs. The HTM extension is
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recognised as well, so an HTML file can be
loadedstraight fromdisk intoWord.
However, there is one drawback with

Microsoft’s approach. Each time an HTML
document is loaded into Word, it must be
converted, ‘on the fly’. Fortunately, this
process is less tedious than the equivalent
conversion in WebAuthor.

A toolbar is provided for specifying vari‑
ous options in the HTML file. It offers but‑
tons for addinga title, inserting GIF/JPEG
images, creating bookmarks and specifying
hypertext links. There are also various list
options and a drop down list of styles. One
thing that blemishes Internet Assistant
somewhat is the fact that the hapless user is
presentedwitha listof 35tags fromwhich to
choose. Although with both tools it is neces‑
sary to map Word paragraph and character
styles onto HTML tags, Quarterdeck’s
approach is far easier to use because it
breaks the list intocharacter andparagraph
styles.

I also disliked the way that Internet
Assistant includes the HTML tag alongside
the description of each style. Admittedly,
havingthe tags there in the list is beneficial
for users who want to learn HTML. But
surely the point of the tool is to hide the
implementation? It feels as if Microsoft is
unsure on how to position Internet Assis‑
tant. It may be acceptable to include actual
tags in an HTMLeditor. Buton a conversion
tool?

On the editor front Microsoft provides a
button for switchingbetweenWord’sWYSI‑
WYGmode and displaying the tags astext.
While it is oftenuseful to see tags whentidy‑
ingup an HTML document, they lose much
of their appeal when displayed by Internet

Assistant in Word.
It is probably bet‑
ter to load the
HTMLfile straight
into Notepad or
any text editor and
edit it there!

Walk ‘n’weave
The most impres‑
sive thing about
Internet Assistant
is i ts built-in Web
browser. Rather
than the WYSI‑
WYGview ofQuar‑
terdeck, Microsoft
has provided a
fully fledged Web
browserwhichgives

Figure2 - Internet assistant’s Web browser
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users access to the
WorldWide Web.

The Microsoft
browser works
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effectively, both on and off the Net and is
particularly useful when you need to test
pages quickly. There is abuttonontheWord
toolbar to switch quickly to and from the
browser. Soit comes in very handy for test‑
ing whether or not links are working. With
WebAuthor, testing involved saving to
HTML, with all the work that entails, and
loading the local HTML file in a browser
such as NetScape. In my configuration,
NetScape loadsWinsock first, sothe testing
for Web Author pages is very time-consum‑
ing.Still, although InternetAssistant’sWeb
browser is certainly useful, it is not one of
the standard Web browsers. I found that,
while ideal as a method for rapid testing, it
was still necessary to load up the pages into
more mainstream browsers. But, as any
goodWeb author will advise: this should be
done anyway.

Only sofar...
It seems quite difficult to position theseWeb
authoringtools. For knockingtogether basic
HTML pages, they a r e ideal. But often,
users will need to tweak the output to pro‑
vide features of HTML unsupported. For
instance, although the tools support image
maps, they don’t allow the user to create
them. But the important thing is that they
provide a working framework which the
user can build upon.

The good news is that both tools provide
conversions to and from HTML. But, of
course, this process can be time consuming,
especially in WebAuthor which appeared
the slower of the two packages from my
usage. The best thing about the Internet
Assistant is its built-inWebbrowser and the
fact that it usesHTML natively.This means
that no final conversion to HTML is neces‑
sary to create the pages. However, asa side
effect,every page loaded into InternetAssis‑
tant must be converted into a Word docu‑
ment. But at least the process is fast.

Slowbut sure
All in all, however, in spite of its slowness I
was more comfortable working in WebAu‑
thor than Internet Assistant. Even though
the conversion process is tiresome and there
isn’t a proper browsing facility. WebAuthor
enables you to create pages quickly and eas‑
i ly. An that seems to me to be the most con‑
clusive point. These tools are designed to
allow anyone who has mastered word pro‑
cessing to create pages for the World Wide
Web. Above all, they shouldbesimple to use.

#

EXEMagazine is set to start its own
service on the World Wide Web. EXE
readers can detonate their URLsright
now bygoing tohttp:/ /www.exe.co.uk.
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Put an end fo software piracy!
Meet the growing family of security keys Simply connect the appropriate key to a Simple. Unassuming. Ever vigilant. Easy to
from Software Security. single user computer, ora non-dedicated ‐_ incorporate into your application

file server in a network, a n d you control all © package. And quite possibly the most
O C I S S C S OlA S I C YOU access to your protected application profitable hardware investment alicense agreement in virtually any user
environment you can think of. Whether it's Users, however, won't even know it's there. software developer can make.
DOS, UNIX, Macintosh or OS/2... whether The keys are transparent and won't To find out more, call:

t o make back u p c o p i e s . Normal node
it's a single user installation or aLAN impact software functionality or the ability (0 784) 430060

and LAN operations are unaffected. ree

THE ULTIMATE
PROTECTION
FOR SOFTWARE
PUBLISHERS

S o f t w a r e S e c u r i t y I n t e r n a t i o n a l L t d
21a The Prec inct , High Street, Egham, Surrey, United Kingdom, TW20 9HN
National telephone: Egham (0784) 430060 fax: (0784) 430050 International t e l e p h o n e : + 44 784 430060 fax: +44 784 430050
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ES sited | Only one month left on Delphi at the special
ee launch pr ice.

DON’T MISS OUT
| 3DGraphics Tools £115.00' BorlandDelphi Deskto} £179.00 NeolmageAPI (16 bi t ) @ £240.00 Adv. xBase Server (Due in April) _£call

3DWidgets £85.00 _‐_BorlandDelphiClient/Set £799.00 OMSOpen Mail System £379.00 App:Comyert2VO0) £145.00
Agility for VB £149.00. Compression Plus £170.00 +Orpheus 135.00 App: nstru £145.00

+Aware/VBX £110.00 Conversion Assis se £119.00 MicroHelp Compressi £170.00 Ap p s £145.00
+CodeBasic £129.00' Conversion £65,001 Mobius Busin £195.00
CodePrint Pro £79.00 Distinct TCP, £375.00 Mobius Drawkit £95.00
Crescent NetPak Prof £129.00 +Gantt/VB: £189.00 Mobius WinG, £95.00
Crescent PDQComm £95.00 +Gray £199.00 +Schedu £189.00

_ +CrescentQuickPak Pro £140.00 +1 £319.00 Silver ‘ omms K i t £219.00
| Crescent VBDD Datadict. £129.00 +Lea £765.00 +Sprea £165.00

Crescent Xref for VB £79.00. ‐_LightLi £299.00 +Visual Te velopers’ Suite £275.00
Crystal Reports Pro £295.00

C r y s t a l Reports Server £850.00
1CestemCoatrel Factory £40.00, Cryptor (Standalone) £99.00 Adv. xBase Server SDK £199.00
DataDirect Dev Toolkit 2 £495.00 FlagShip ( FoxPro under, fcall Adv. xBase Server (Suser) £725.00
DataDirect MultiLin £289.00'FoxFix for DOSa n d . 149.00 Bandit Linkable Reporter £199.00 is j a n eDataDirect ODBC Mac Rubel's Per 125.001 ¢Blinker Linker £179.00 Visual Tools Developers’ Suite £275.00

Microsoft Foxpi £279.00 CA Clipper 5.x £299.00
Microsoft Fox £79.00 CA Exospace £95.00
MIX (Singh £95.00 Causeway 386 DOSExtender £145.00 Barcode Library (DOS) £389.00

i . +Class(y) £109.00 +Borland dBASE for Windows £255.00
+Clip-4-Win £195.00 Borland ReportSmith PC £69.95

£199.00 FClipSQL £585.00 Borland ReportSmith SQL £195.00
£255.00 +Comix RDD £99.00 +BugTrak (1 user ) £135.00
£145.00 . dBest Print rivers £195.00 BugTrak (5 use r ) £359.00anes 00 +dGEGray Gos BugTrak (unlimited user ) £1259.00

. TimeOut £145.00 +Escay ry 9.00 +DemoQuick £390.00som Visual FoxPro Standard fcall) +, h & 0.001) +Doc-To-Help (1 use r ) £255.00
rs 95.00 Visual FoxPro Professional £call il £79.00 +ED for Windows v3 £145.00

’ P £99.00 +ED for Windows +DOS £199.00
; | searAud ees" a a a : £169.00 +EZ-Install for DOS £195.00
| p o e £199.00 ‘Borland C++ v 4.5 £275.00 £79.00 +InfoModeller DeskTop £339.00
i inteera/VDB for VB Server £499,001 Borland PowerPack £69.95 r £99.00 +InstallShield for Wit £319.00

Integra/VDB for VB Desktop £199.00, Borland Visual Solutions Pack £59.00 £189.00 InstallShield for O' £495.00
Bl intelligent Paper £125.00, tCodeBase or CodeBase++ £235.00 £189.00 InstallShield for £495.00
J +LeadTools/VB4.00 £459.00 CodeBase multi-platform £699.00 £195.00 MicrosoftAc £275.00
+List & Label (VB) 275,90 __Distinct TCP/IP SDK Pro £525.00 £259.00 Microsoft A¢ Ikit £289.00

» +List &Label (VB, C/C++, Pas) £389.00, _ Distinct TCP/IP SDK Std £375.00 SilverClip SPCSComms £249.00 Mic! £395.00
- M 4 V B z d £155.00 Formula One 32 bit £199.00 Scrutiny £109.00 Mic: (+Access) £520.00
+MediaKnife 230,00 tGraphics Server SDK x £199.00 _ SOS Help! for Clipper £165.00 Multi £155.00

§ +MicroHelp Comms Libra £109.00 Greenleaf Comm++ £195.00 _ {Summer '93Code Optimiser £159.00 OnCmd X! £189.00encesC sry Eisenfel _G r e e n l e a fDa Libdiy £195.00. Telepathy Clipper Comms £159.00 OnCmd XBase/OS/2 runtime ki t£295.00
C a p o n e . 00 tHigh Edit £195.00 +T-BASE Graphics DOSor Win £399.00 QutReach VBX Enabler ca l li e e etala srei, Integra/VDI t o p ) £199.00 | WBrowse for Clip-4-Win £69.00 +PC-Install for Windows £129.00
4"rae an Network: e79.00 mm. In t BYor C++ (Server) £499.00 xCase £299.00 PowWow (5 u s e r ) £295.00
fa ctteis Soetoro 119.00 Lea 4.0 WAN 32bit £999.00 +R&R RepWr Win/xBase 6.0 £195.00

See aicerrar e l a 249.00 tLead ional 4.0 ‘£765.00, PowerBuilder Desktop 4 £489.00 +R&R RepWir Win/SQL 6.0 £295.00Searcaawetsaed £105.00) List &Label (C/C++) £389.00 Comp. Upgrade til l enduly '95 £179.00 +SOS Help! for Win InfoAuthor £195.00
$MicroHlelp VBXRef 79.00 Microsoft Visual C++ Profv2.0 £295.00, Erwin for PBEnte 4, $2395.00) #Versions for Windows £195.00
}MicroHelpViewer £79.00, MSVC++ Profv2.0 (upgrade) £149 .00 FUNCky for Po’ £175.00 WatCom SQL Developers £260.00Microsoft Visual £22500 Neolmage API (16 bi t ) £240.00 +PowerFrame ry £305.00 WigWam Duo (Cix & C I S ) £89.00
Open Mai l £189.00 Neolmage API (32 b i t ) £290.00 tPowerFragg ib. £1150.00 WigWam Pro (Cix, CIS, 'Net...) £179.00
= : £198.00 VBtrv for C++ £275.00 PowerFra Ob j e c t £99.00 WigWam Solo (C i x o r C IS ) £59.00

£189,090 Watcom C/C++ (CD) £199.00 PowerFrame Analyser £99.00 +ZipitUp Software Protection £99.95Goce Zinc App Framework fcall___ PowerFrameTabFolder £99.00. ZipitUp Pro ( W I N & CDs) fcall
115.00 hcisiennon

tom) MAY SPECIALS! ORDER BY WIRE! {¥ MvedenosonouGBS00 : for these products.Pre MS Visual Foxpro should beavailable in You can now pick updetailed product 947 “aslghee Sey _
£129.95 May. I t _ p r o m i s e st ob eamajor player with a i n f o r m a t i o n ,and even place orders, via > P p
£135.00 _strong CSback-end,a VBlike front-end and email.Product information willbesent back 28,800baud, 8 data no parity 1
£99.00 visual object orientation. QBS Softwarewill to you within a few minutes of you stop, to pick them u;

y behandlingupgrades for existingFoxpro requesting it (subject to Internet traffic). iP, to p) Ip.+VBCompress £95.00 ~‐ cers. Call forprices. .
VBDBCode/FormGen. (Intro) £99.00 Thuse thei pecvice, sa i l amestage to t
+VB LanguageManager £130.00 info@qbss.co.uk (or INTERNET:

E'ybrreeaWorssitccr fiese i o c fraCompaen) Te usjectWor user x ing li £
| VBProjectWorks Pro3User £22500 QBSSoftware News ‐ Possm ro ‐ toda
VB ProjectWorks ProUnl.user £895.00 Volume 5 Issue 1 help sf - VY
" V B ProjectWorks Pro Extra User £75.00 If haven't a ‘
y v a r i n n e ) Mou haven't speatved Ye i n e s . 0181 0944842| __VExe VB Consolidator £89.00 yourporeecet RES instructions describinghow touse the
|) +Version Stamper £120.00 ‐ _~ for onenow! service. Note that mneasapeg.alt teallwith

Versions/VB 1.1 pesky p e e A automatically, andshouldonly contain valid
Visual Tools Developers’ Suite 00 commands. The service is free.

_ +VisualWriter Pro £ 1 9 9 . 0 0 ee ;
| +VSVBX £40.00 :+VSView £39.00 HeeSoftwareLimited
+VT Speller £109.00 10 BarleyMowPassage,LondonW4 4PH

1 osoPre forV e e £785.00 _ Ph: +44 181994 4842, Fax: +44 1819943441
_+Notes Netware £435.00 BBS: +44 181747 1979,L/server email: info@qbss.co.uk
_ tNotes OS/2 Cli £435.00 (Send email containing the word ‘help’ onalinebyitself in the body of the message. Reply contains
_ +Transporter, er) £2375.00 instructions for full Internetcontact withQBS.)
Liracwinadhtiee “ t a s e

$8 ‘Prices,correct at time of going topress, are subject tochange.Alll trademarks recognised.



Unix Boox
It's been a bumper Spring for new books ‑
they've beenpiling upinPeter Collinson’s
officeat an amazing rate.
Here he reviews the pick of the crop.

Let’sSurf again...
There have been a couple of excellent books on
aspects of the Internet,mostly from the pointofview
of information providers. The first is by Andrew
Fordandgoes by the title ofSpinning the Web, How
toprovide informationonthe Internet which is per‑
haps a tad misleading, as there are several other
ways of beingan Internet data provider.

This book fills a definite gap in the market.
About ayear ago, I was researchingan article about
WWWand itsmark-up language,HTMLwhich you
need to know to create Web pages. I found a dearth
of coherent material on it.Andrew Ford presents a
very readable guide to authoring HTML.The basic
stuff is well presented and the back of the book
includes a handy pull-out reference card with a
quick guide to the language. The reference card
includes the mark-up for accented characters. But I
was niggled by the fact that it doesn’t provide the
complete set. For example, the magic code for the
pound symbol ( tha t ’s POUND-CURRENCY-SYM‑
BOL and not #) is missing.
There is a good section on how to turn a graphic

image intoan ‘imagemap’,enablingthe user to click
on any part of an image to makea selection. There
are also instructionsonhow to set up forms for users
to fill in, although you will need to write a program
(perhaps in p e r 1 ) to process the form. Sadly, there
are noexamples of suchaprogram,but the interface
is described.

There is also extensive coverage on servers: how
to set them up, what configuration options they
have, the good and bad side of each server. The
approach to this analysis is somewhat clumsy, with
eachof the different servers in turn being‘reviewed’
on the same aspects. You have to spend some time
leafing though the chapters to find the text that
applies to the server you are running.

Security on the net, the future of HTML, future
developments and new abilities that will beoffered
to Web clients are also touched on.A satisfyingly
complete resource guide tells you where to find the
programs and documentation that you need to
browse and supply data on the net.

A l l in all this is agood handbook for anyone pro‑
viding data to the net. It’s certainly the place I tu rn
to for informationonHTML.
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Managing
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Twoplanetary images from
The Encyclopedia of GraphicsFileFormats

Servingon the net
Managing Internet Information Services is by
Cricket L iu, Jerry Peek, Russ Jones and Adrian
Nye. It’s another publication from the excellent
O'Reilly and Associates ‘zoo’ of books ( the covers
usually portray animals). It attempts to pull all the
information needed by administrators of various
Internet services into one tome of about 650 pages.
You will need to knowa bit about administering
UNIXsystems in order to makesense of it all as the
servers described are basedonUNIXversions.
A history of the various servers is given with an

explanation of where to get the programs that you
need. The book also discusses how to build the pro‑
grams, detailing the compile-time flags. You'll prob‑
ably need to get and build the software as it’s
doubtful that your system has these servers avail‑
able asstandard.

There is also an introduction to basic service
concepts and some discussion onstandardservices
like fi n g e r and t e l n e t . The description of FTP
assumes the use of w u f t p : a common publicly
available server. I actually prefer to use w u f t p on
my machines rather than the standard f t p d sup‑
plied by the manufacturer because it has better
control features. There are also some handy tips
on how to set things up to suit your needs. For
example, it describes how to create ‘hidden’ direc‑
tories, where users can only get the files whose
name they know.

WAIS, theWideArea InformationService is also
discussed. If you want to provide information that is
‘indexable’ and users would like to search it using
keywords, then WAIS is for you. WAIS comes in
three parts: an indexer, a server and some clients.
The clients are many and varied. For example,
Mosaic includes native WAIS client support. The
book describes how to obtain and install the code,
how to set-up and use the component parts.

From WAIS, we move to Gopher. Gopher is a
way of presenting information to users indexedbya
set of menus. Menu items can point to pieces of
information, other menu items, to files and menus
onotherGopher servers, to FTParchives, to t e l n e t
services, andmore.Gopher was the ‘killer’ Internet
application beforeWWW came on the scene asit is
well suited to the text based interfaces that were
common at the time of i t s creation. Although

il



REVIEW
Gopher’s popularity was dampeneda bit when its
owners, the University of Minnesota, decided to
license it for commercial use.Anyway, the book cov‑
ers the commercial server and the last ‘free’ version
of the software.

If you are thinking about providing information
these days, you are more likely to be looking at a
World Wide Web server. The contents here are
muchmore ‘server oriented’ than those of Spinning
the Web whose sections on HTML are much
stronger. Sothe two books complement each other
very well.

Setting up of the common servers is covered in
great detail.Example scripts are available electron‑
ically. I a musingone of their scripts, duly modified,
onmyWWW server. It’smodified to work, actually.

The authors also cover runningsimple and com‑
plex mailing lists on a program suite called Major‑
domo,as described in April’s EXE. There’s a lot of
good sensible stuffhere about bouncedmail and the
perils ofrunningmailinglists.The final really prac‑
tical chapter is on £ t pma i l , a wayof providingFTP
access to peoplewho only haveemail links.The book
endswith some discussionofFirewalls,Legal Issues
(US specific) and Intellectualproperty.

This is an excellent book and I am pleased to
have it onmy bookshelf. It hasalready solvedmany
of my problemsand haspointedmeonto useful pro‑
grams such as those to scanWWW server logs.

The book of protocols
The second volume of an immense work called
TCP/IP IllustratedbyGary Wright and WRichard
Stevens is now available. Volume 1 by Richard
Stevens has been out for a year and describes the
protocols that are in use on the Internetand the pro‑
grams that use them. Stevens writes in a very easy
style and the first book is invaluable if you want to
understandhow the network actually works.

Volume 2 was out in the US in January of this
year and is sub-titled ‘TheImplementation’. It takes
the 4.4BSD Lite implementation of the protocols
described in Book 1and goes through the code line‑
by-line describing how the protocols are imple‑
mented. You can get the code from the Internet, or
on a CD in the 4.4BSD-Lite CD-ROMCompanion.

I a mnot sure that I will make direct use of this
book even though I have a systembasedon4.4BSD
Lite running here. However, should I bemodifying
the code or wondering how it works, then this book
is the place to look.

Runningthe system
The UNIXSystemAdministrationHandbook byEvi
Nemeth, Garth Snyder, Scott Seebass and Trent
Hein is in its second edition and has been much
revised. It comes with a CD containing a bunch of
useful programs gleaned from Usenet. The book
pulls together the information that you need to r u n
a UN IX system and presents it clearly from the
viewpoint of the administrator. There’s a wealth of
practical tips and hints on ‘goodpractice’. After all,
it’s easy to dothings, but not soeasy to dothings in
the most effective or efficient way.

72
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Of course, there a r e many different flavours of
UNIX and system administration is an area where
systems havediverged. The book describes themain
streams of development: System V and BSD using
six example systems. For System V, the authors
pick Solaris 2.4, HP-UX 9.0 and IRIX 5.2. For BSD,
they use SunOS 4.1.3, DEC’s OSF/1 2.0 an
BSD/OS 1.1. This selection is intended to span the
various different approaches to UNIX administra‑
tion. Since I come from the same BSD background
asthe authors and run two of those systems onmy
site, I find it hard to judge whether the book wil
remainrelevant to people runninga site that is,say,
predominantly SCOUNIX.

The book has three main sections. Basic Admin‑
istration, Networkinganda rag-bagcalled‘Buncho'
Stuff ’.

Basic Administration starts by pointing you at
the information sources that you will find on your
machine then moves into the fundamentals of r un ‑
ning the system. There are chapters on bootstrap
and shutting the system down, the powers of the
superuser, the file system and the notion of
processes. Some consideration is also given to the
files that you need to alter and data you need to
establish for each new user.

There is some lengthy coverage of devices and
how to add drivers to the systems. The thorny world
of serial devices also comes into play, with discus‑
sion on the different types of connectors and the var‑
ious signals that are used on the cable. Disks are
treated in the same way, with a review of the types
of disk and cables and how to configure the disk for
use with UNIX.

Periodic processes are coveredwith a discussion
of c ron and how to configure i t . Backups and tape
technology are also featured. There’s much useful
advice here on this important topic with descrip‑
tions of the dump and restore programs which
someone decided that System V could do without
for some mad reason. It means that you have to do
backups with a program designed for tape archiv‑
i n g .

Thoroughly networked
The networking section of the book is excellent. It
covers the basics of TCP/IP and other protocols like
ICMP, routing, addresses, how to see if your net‑
work is functioning, hardware and the different
choices that you have. It moves onto higher level
protocols and issues.The Domain Name Service is
covered in some detail, includinghow to set up your
own name server.

Moving on from basic networking brings us to
the Network File system and sharing files amongst
machines. This includes discussion on NIS and
NIS+. These are Sun’s method of sharing files and
propagating changes in their contents around your
network.

There’s a chapter on SLIP and PPP leadingonto
a discussion of the Internet. The section on elec‑
tronic mail covers the basics of how to deal with
sendmail, includingmuch of the magic bits in the
s e n dma i l . c f file.
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Programmable
Graphs

Thousands more took advantage of the
enhanced graphs and charts in the 1993
release of Graphics Server.

Now Graphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
of the VBX can be used by you at design-time and by
your users at run-time to change the properties of
the graph or chart -and you can configure the toolbar.

(une aoe [ t a lamt) (SA [ase]vere] 7)
You can also control every aspect of a graph or chart
byaccessing the 180+ low-level functions in the DLL

|

| SQLWindows

Turbo Pascal
Powerbuilder

Visual C++
C/C++

FoxPro
Windows4GL
Access

Click onany pointof the ‘hot’
graphs to drill down to the
data or to display
another chart

Now your users can project graphs in True3D with
control over rotation, elevation and eye position

One or more data sets can bedisplayed in a scrolling
window and updated several times asecond

Contour plots with colour-grading, combination
graphs, open-high-low-close, box-whisker and more.

All the interfaces you need (VBX, DLL, FLL, C++ graph
class etc), 16 and 32 bit versions for Windows NT

and ‘95 - there’s even an OLE Custom Control (OCX)
And unlike the GRAPH.VBX in VB Pro, Graphics
Server's VBX gives you ‘hot’ graphs, full ax i s control,
printing to the DC and null values for missing data,
plus all the new features like True3D and the Toolbar.

Call us now, and findout how Graphics Server 4.0 can keep you and your users out in front.
(And remember, you can distribute the run-times royalty-free).

Bits Per Second acknowledge that all trademarks are the property of their respect ive owners.
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“A truly superb tool”

PCPlus,Nov ‘93

“You won't findan
easier way to add
charting to your
Windows
applications”
PCMagazine, Sept ‘93

BITS PER
SECOND
G a m e

14 Regent Hill
Brighton
England
BN1 3ED

Fax
01273 731925



REVIEW

There are also many good tips on security for sys‑
tem administrators and users alike. The publicly
available tools for system security monitoring are
pointed ou t and there’s a good discussion on the
basic methods of makingyour network and system
secure.

Printing, how to control the devices, news and
how to run the various news servers are also dis‑
cussed. There’s mo r e , but this article is rapidly
becominga list of topics. The book is a good starting
point for anyone who is involved in running UNIX
systems. It gives the basic requirements and a con‑
siderable amount ofgood advice. It’s possiblya little
SunOS oriented, but tries hard not to be.

PrettyGoodRead
If you're interested in sendingsecure data across the
Net then the book PGP, Pretty Good Privacy by
Simon Garfinkel is for you. PGP is a public key
encryption system developed by Phil Zimmerman
(see EXEJanuary and EXE February 1995).

PGP covers the basics of cryptography, giving
you a background to the techniques that PGPuses.
There’s also aconsiderable amountof history of both
cryptography and PGP. The history of PGP is inter‑
estingand somewhat controversial asPhil Zimmer‑
man is presently under federal investigation,
accused of exporting PGP from the USA. The US
government prohibits the export of computer
encryption algorithms as they are classified under
their law asmunitions. For this reason, the current

versions of PGP are available in two forms: one for
internal USA use andone for outside the USA.

Over half the book discusses how to use PGP,
how to manage cryptographic keys, how to create
digital signatures and more. If you feel the need to
use encryption, then this book should be on your
reading list. It’s also a good read for anyone inter‑
ested in the politics and history of cryptography.

If you are slightly mathematically minded and
interested in cryptography, then I would recom‑
mendAppliedCryptography by BruceSchneier. It is
the definitive book on the subject and includes
plenty of C code to implement the algorithms. Inci‑
dentally, the export of the book from the US is not
illegal. You can print algorithms in a book in C and
export in from the USA. To use the code,you'll have
to type it or maybe scan it into a machine.

Pretty good pictures
The Encyclopaedia of Graphics File Formats by
James D Murray and William VanRyper is not
strictly new since it was first printed in the USA in
July of 1994. I am including it because it’s not the
type of book that your local bookshop is likely to
stock and it’s an invaluableaid if you have anything
to do with image display and storage. The storage
and display of graphic images is something that
seems to have been done again and again bydiffer‑
ent groups of people. I guess that one of the mes‑
sages of the book is ‘please don’t create your own
graphic file format, it’s beendone’. A CD containing

IntroducingDBtools.h++
the C++ Class Library
for DatabaseAccess

Connectivity, Access, OLTP-Capable, Multithread Safe,
Dynamic Linking, Portability
These are just some of the keywords in describing
Rogue Wave's latest C++ class library DBtools.h++, a
powerful new library which offers developers a true

DBtools.h++ objects are OLTP-capable,
multithread-safe and with support for error handling,
access to database-specific features, and runtime
binding of Access libraries allowing simultaneous
access to heterogeneous databases what more could
you want?
All product names referenced herein are trademarks of their
respective companies
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DBtools.h++ offers native connectivity, database
portability, which combined with its rich set of
foundation classes can help you enhance productivity
and simplify deployment of your applications. The
initial release of DBtools.h++ has Access libraries
available for Oracle, Microsoft SQL Server, Sybase
SQL Server, and for Windows only ODBC.

DBtools.h++ is just one of our libraries. Others are
available for GUI , Drawing, Financial, Mathematical,
and Scientific Applications.
CALL USNOW WITH YOUR REQUIREMENT.

Hypersoft Europe
NorthernOffice: 01159-376550
Grove House, 13Main Street, Keyworth, Notts., NG12 5AA
Southern Office: 01273-834596
PO Box 901, Hassocks, West Sussex, BN69ZS
email: hypersoft_euro@cix.compulink.co.uk
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TEACH YOURSELF

INTERNET SAMS
PUBLISHING

UNLEASHED
World Wide Web Uni
John December & Neil Randall
1058 pp 0-672-30617-4 x
pbk £26.95 i n c VAT

i

UNLEASHED UNLEASHED
NgOPET 2sn0c
Rick Sant'Angelo

"#4258 pp 0-672-30209-8
Pbk/disk £41.95 i n c VAT

a p 5 c a s e t

UNLEASHED
UNIX Unleashed
Written by UNIX Wizard:
1620 p p 0 - 6 7 2 - 3 0 4 0 2 - 3
pbk/CD R o m . £ 3 9 . 5 1 inc VA

Internet Unle:
Foreword by Kevin Kelly
Exec Ed, WIRED Magavinc
1387 pp 0-672-30466 x
pbk/disk £31.50 i n c VAT

Teach Yourse uw

Access 2
i n  1 4  D a y s

each Yo u r s e l f

Visual Basic
f o r Applications
i n  2 1  D a y s

Visual Basic 3

x == 2 : Or
Teach Yourself More
Visual Basic 3 in 21 Days
P a u lJ. Perry
591 pp 0-672-30495-3

Teach YourSelf Visual Basic
f o r ApplicationsSin 21 Days
Matthew Harris
909 pp 0-672-30447-3

Teach Yourself Access 2
in 14 Days
Paul Cassel
6 6 8 pp 0-672-30488-0

Develop Your First Paradox
5 f o r Windows Application
in 14 Days
Lee Atkinson

pbk/disk £27.50 i n c VAT pbk £23.00 i n c VAT pbk £19.50 i n c VAT 484 pp 0-672-30597-6
pbk/CD Rom £27.50 i n c VAT

Please charge myAccess/American Express/Visa/
Diners Club/Mastercard/Switch card with the sum of:

Account No: TI TI TITIT ITAA TI TI74
Valid From: (111J Expiry Date:T T I
Credit Card customers: please ensure that the address stated below corresponds with the addressat which the card is registered.
| enclose acheque for: £

Fax: 0442 257115 Payment to bemade to: INTERNATIONAL BOOK DISTRIBUTORS LTD
Handling & Carriage Charges Signature:
For delivery in the UK please add ,\ Jame:
£3.00 per order (up to 5 books), 7s
plus £1.02 for each additional book Organisation:
Prices are correct atthe time ofgoing topress but are Address:
subject to change. Orders are supplied at prices on
receipt and are subject to our Terms and Conditions of
Sale ‐ acopy of which is available upon request.
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Campus 400,
Maylands Avenue,
Hemel Hempstead,
Her ts HP2 7EZ.
Tel: 0442 882163
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REVIEW

software is included that allows you to display and
convert different formats.

The book starts with a general discussion on the
techniques used to store images, the problems that
the methods attempt to solve,and quite a lot ondata
compression techniques. I liked the layout for the
alphabetic listing of different storage techniques.
Each section has an short introduction with a set of
standard headings giving the name, the usual file
names, whether there is information on the CD
about the format. The introduction is ha l f a page
and is sufficient to give you an idea of what the for‑
mat does, how it is used and by what. If the descrip‑
tion interests you, then you can read on.

The remainder of the entry is brokendown into a
number of sections. The ‘Overview’ discusses the his‑

Author
Andrew Ford
Cricket Liu, Jerry Peek,
RussJones & Adrian Nye
Gary Wright & W Richard Stevens
The Usenix Association & O'Reilly & Associates Inc.
EviNemeth, Garth Snyder,

(Part

Publisher
International Thomson Publishing
ORei
InternationalThomson Publishing)
Addison-Wesley

Prentice Hall
Scott Seebass & Trent Hein
Simon Garfinkel OReilly and Associates ISBN1-56592-098-8,
Bruce Schneier John Wiley andSons ISBN0-471-59756-2.

of Graphics FileFormats James DMurray &William VanRyper O'ReillyandAssociates ISBN1-56592-058-9.

tory and usage of the format, who developed it and
why. Sections on File Organisation and File Details
will tell you what you are lookingat if you dump the
file in hex. There’s information about encoding and
compression here too. Finally, there are pointers to
Further Informationfor the format, where toget doc‑
umentation andwhat references you need.

It must have been a strange book for someone to
write, but it’s very useful if you are interested in the
topic. a

Peter Collinson is a freelance consultant
specialising in UNIX. He can bereached
electronically aspe@hillside.co.uk and on the
Web ashitp:/ /www.hillside.co.uk or byphone
on 01227 761824.

illy (distributed in the UK by

of a6 vol. set)

Still developing in DOS? Working with a Windows-based development
tool that you're no t happy with? Then upgrade to PowerBuilder 4.0

Desktop for just £199. Upgrade from the following products; Clipper
Summer '87/5.x, Visual Objects, dBASE 4.x/5.x/Windows, Paradox 3.x/4.x/
5.x/Windows, FoxPro 2.x/Windows, Access 1.x/2.x or Visual Basic 3.x. Get
the competitive advantage and gain skills in the fastest growing and

Diagrammers
EasyCASE Professional/Windows
EasyCASE Prof. + Database Eng.
EasyCASE Database Engineer
EasyFlow v.8.0
Flow Charting I l l .
MetaDesign for Windows v.4.«
RFflow v3.0...

. £495
£1,015
. £495
£ 1 4 5

119

CLASS
EXTRA Tools for P.B. by Attachmate
The easy way to include access to mainframe data in your application
First Impression by Visual Tools
Enhanceyour applications with graphics from the most complex data
Folio VIEWS 3.0 by Folio Corporation
Manage free-format information
Formula One by Visual Tools
‘Adda Microsoft Excelcompatible spreadsheet to your application
FUNCky Library PowerBullder by dLESKO Associates
Library ofover 500 easy-to-use addlitional functions
ImageStream by Visual Too!
‘Addpowertul i l e convers ion and image management toyour application
ObjectStart for PowerBuilder by Greenbrier and Russel Inc.
Combines comprehensive class library with applicationgenerator
PowerBuilder Advanced Developer Toolkit by PowerSoft.
Advanced Utlties, Install Disk Builder, Novell NetWare Library &much more
PowerBuilder Notes Library by PowerSoft.. £149
Seamlessly integrate with Lotus Notes
PowerClass 4.0 Desktop/Enterprise by ServerLogic . £330/81,999
A class library of over 50 objects and 12,000 lines of commented code
PowerFrame App. Framework by METASOLV Sof tware. £265

95 “Advancedsuite of class libraries with acomprehensive Sample Application
PowerFrame Navigator Obj. by METASOLV Software. 7:
‘Adds Windows’ File Manager or Chicago Explorer type of G.U.I to your app.
PowerFrame Obj. Analyser by METASOLV Software . £89
PowerFrame Security Library by METASOLY Softwar £999
Provides a comprehensive application security system to your application
PowerFrame TabFolder by METASOLY Sof tware.
‘Add TabFolder window styles to your application
PowerGuide Desktop/Server by ajja .
“Mission Control" for PowerBuilder Development
PowerPlate by PARADIGM
Application development template with complete source code

RARIES

BRIEF ..
Codewright/Fusion for VC++ ..
Doc-To-Help 1.6 UK Version
Multi Edit/Multi Edit Prof.
Track Record - #1 Bug Tracking.
WinScope v1.2 ...

Languages
Borland C++ v4.5
Turbo C++ Visual Edi
Turbo C++ v3.0 for DOS
Turbo Pascal v7.0/Windows
Borland Pascal
Turbo Assembler
dBASE 5.0 for DOS or Windows
Delphi Special Offer..
Visual Solutions Pack
MS Access...
MS SourceSafe Windows/NT..
MS Fortran 5.1
MS FoxPro DOS/Windows
MS MASM 6.11 ..
MS Visual Basic DOS/Windows Std.
MS Visual Basic DOS/Windows Prot. ..
MS Visual C++ Std.
MS Visual C++ Prof. 2.0
MS Visual Control Pack
PowerBasic 3.1/Windows Dev. Ki
Symantec C++ Std. 6.1/Prof.
Smalitalk V DOS/Windows ..
Watcom C/C++ 10.0 CD- Specialoffer . £169

NEW PRODUCT
Conversion Assistant Standard
Conversion Assistant DB ...
Converts VisualBasic to Borland Delphi. CALL

109

. £89

£399/£1,330

-- £129

£65 So f tWerk UK « Cal
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PowerBuilder Competitive Ugrade NO PROOF REQUIRED
PowerBuilder 3.0 to 4.0 Upgrade
PowerBuilder Basics One-day Saturday training course
Advanced Developer Toolkit 4.0 Normally £429 SAVE £180...
Watcom Network Server for Windows Normally £199 SAVE £20 ... £179

most advanced Windows database d e v e l o p m e n t tool o n the marke! PLEASE NOTE SPECIAL PRICING ENDS O N APRIL 30TH 1995

P O W E R B U I L D E O A O N S
PowerTool Desktop/Enterprise by PowerCerv ..
PowerTool Enterprise - 5 user/Unlimited by PowerCerv
Library of objects. DatabasedAdvisor BestPowerBuilderadd-on 1994
QuickApp for Windows by DCA id
Powerfulcommunications middleware
TerraView 4.0 by TerraLogics..
Aad geographical maps directly into your PowerBuilderapplication
Visual Dev. Kit by Software Integration Desktop/Enterprise
Adds a new dimension to visual interfaces
Visual Tools Pak 2 by Software Integration
‘Add multi-dialog/tabbing system to PowerBuilder
VT-Speller by Visual Tools .
Seamlessly add spell-checking functionality to your application
Watermark Discovery Ed. by Watermark ...
‘Addscanned or taxed documents to your application

£3,335

£130/£265

£119

Automated Test Facility by Softbridge Inc.
The only software testing product for client/server applications
Endevor Workstation by LEGENT ....
PowerSoft & Legent team up for PowerBuilder Version Control
ERwin/ERX for PowerBuilder by Logic Works ..
Award winning data modelling too!
QA Partner by Segue Software ..
Powerfulautomated software testing tool
SpinList by OSoft Development Corp. £135
DLL that allows you to layout a report in your WPand feed it to PowerBuilder
SQA TeamTest by SQA Inc. £999
Automates the testing of aPowerBuilderGUI application

BOOKS
We stock over 20 books on PowerBuilder. Including; Design & Development
of Client/Server Applications, Developing PowerBuilder 4.0 Applications, The

Complete Developer's Guide, Secrets of the PowerBuilder Masters, Teach
Yourself PowerBuilder in 14 or 21 days (sic). CALL FOR COMPLETE LIST.

£1,999

All prices exclude £7.50 carriage and VAT. 30 day terms to quoted Pic's, Educational & Government establishments. E&OE.

I  (01462) 83 22 44
Hampden House,Hitchin Road, Arlesey, Bedfordshire SG15 6RT +Telephone: (01462) 83 22 44 - Facsimile: (01462) 83 22 88
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E X H I B I T I O N A N D C O N F E R E N C E

O L Y M P I A

M a y 2 4 T H T O 2 6 T H 1 9 9 5

Windows NT '95 is the only opportunity to meet the REGISTER TODAY
entire Windows NT industry. More than 50 industry FOR
m a j o r s will be demonstrating their new products and
technologies including Microsofte, Digital, AT&T, w Y O U R P E R S O N A L V I P
Compaq, Sequent, Unisys, Information Builders and A D M I S S I O N B A D G E
Oracle. With a full programme of over 30 free A N D V I S I T O R P A C K
strategic briefings and a dedicated conference, it is w D E T A I L S ON O V E R 30
your u n i q u e insight into the rapidly developing world F R E E S T R A T E G I C
o f Windows N T B R I E F I N G S

@ A F U L L P R O S P E C T U S
O F  T H E  W I N D O W S  N T
C O N F E R E N C E

Ca l l 70839 5 5 6 6 3 3

*39p per m inu te cheap ra te , 49p a t all other times

sLtd. “Windows” and
te Corporation

For the latest information log-on to the Internet:
http://www.atlas.co.uk/i tevents/ i tevents.htm
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DESlocktakes themanual labour
ou tof softwareprotection.

Data E j o n
Systems Limited

SilverStreetHouse,
Silver Street,Taunton,

Somerset. TA13DL
Telephone 0823352357

Fax0823352358

There’s noeasierway to implement
in-houseor third party software
protection thanwith DESlock.
Usedin conjunctionwith theDESkey
range,DESlock can encrypt any
executable programme‐ without
any programming input‐ tocreate

animpenetrable levelofprotection
against software piracyon DOS,

Windows andnetworkedsoftware.
DESkeysare the result of years of
researchanddevelopment and
employ the very latestApplication
SpecificIntegratedCircuit and
mircroprocessor-basedtechnology.
And because it isvirtually impossible
to reverseengineer once
implemented,DESlock isthe most
infallibleandeasy to usesecurity
packagecurrently available.
Beforenow, implementingsoftware
protectionmeant hoursof painstaking
labour.Butn o tanymore.
WithDESlock there isno needto have
access to anysource or .OBJfiles.

Simply typingaone line commandor
usingthe suppliedmenudrivenset-up
programmemeans your application is
protected in seconds no t hours.
Once you've protectedyour software,
DESlock does no t stop customers
backingup,or prevent the useof hard
disk optimisers, automatic or remo te
tape back-upproceduresor the like.
In fact all DESkeysare designed to be
transparent in useanddo no t inhibit
legitimateuseof the software,
hardwareor peripherals in anyway.
DataEncryptionSystems, theUK’s
leadingsoftwareprotectionspecialists
have20years expierience in the
designof software protectiondevices,
more than any other U.K.company.
DESlock isjust part of the unrivalled
DESkey rangeof products.
If you would liketo find ou t more
about DESlockandDESkey,orwould
likeademonstration kit, Member of
pleasecalluson 0823 352357
or fax uson 0823 352358. ae
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In ternet Navigator
Reviewed by Cliff Saran
There is more to the Internetthan the World
Wide Web. Soit was quite a relief to come
across the second edition ofInternetNaviga‑
tor by Paul Gilster. He gives little space to
the WWW, concentrating instead on the
Internets main applications: email, ftp and
telnet, which herefers to asthe ‘big three’.

Gilster discusses email in i ts entirety,
including its use as a means of performing
many common tasks onthe Internetsuch as
ftp, finger, gopher, wais and posting and
viewing UseNet messages are all covered
with genuine example sessions. There is
even advice on sending email to places like
CompuServe or MCI Mail.

Hand in hand with email are BitNet and
list servers. Gilster feels that mailing lists
are an underused resource because they
pose too many difficult questions for the
average user. How does one subscribe? How
does one unsubscribe? What happens if
somethinggoes wrong?

CODE/UUDECODE.

Newsgroups are covered witha basic defin‑
ition of what they are and what they can
provide. There is also a description of the

t r n news program and how to send and
receive binary information with UUEN‑

No discussion of the Internet would be
complete without a r u n down of searching
tools. Gopher,Veronica,JugHead andWAIS
are all covered with listings of sample
Gopher and WAIS sessions. Plus, of course,

a few final words on the World Wide Web.
Internet Navigator ends with a directory of
useful Internet resources, and an appendix
of service providers.

The major problem wi th most of the
Internetmaterialappearingin print today in
that it is out ofdateassoon asit is published.
John Wiley, the publisher of Internet Navi‑
gator, therefore aims to keep in step with
progress by bringingout new editions of the
book every 10months. I think that Internet
Navigator has what it takes to be a continu‑
ingbestseller.
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UNGRATULATION
_You’ve just spent 8 months putting together the frostiest Windows app in the KnownWork

Now it’s time to start on the Demo.

You know how it is. You’ve finally booted the Windows Project from Hell through the door. You’re contemplating goinghome
side of midnight for the first time in yonks when some suit from Sales pitches up and demands ademo version. To show all th
juiciest screens. To fit onone 3.5" disk.

‘or Thursday.

So what do you do? You could start hacking away at the App, to try and get something that compresses into a megandha l f , an
makes some sort of sense. Or you could get out the ancient screen capturers and the creaky macro recorders, and poodlefake
something. Or you can insist that you’re too tied upwith V1.1 fixes for this sort of nonsense.

Or you could use DEMOquick

Capturesa realistic
Se oc E E Ame simulation ofany

: ‘ Windows application
B85 Stings as you run it once.

Users jump
Adds highlights to quick ly to any

|CodeBase ++ Sequiter’s
f o c u s attention. Codebase C/C++ Sequiter's desired topic in

|CodeBasic Sequiter's
\CodeScreens Sequiter's your demo.

; C o m i xRDD+ ClipMore

i = oN lete listi ‘ou can g e ta complete l is fAdd custom S f e a together with descriptions, Instructional text
» . the fi l the B B S- without .

graphics, video Vide o , : E a e e d i n gtslow ante Esorea windows guide users
and animation. Graphic 2S es a step by step with

optional voice and
music.



CAREER¢DEVELOPMENT
C++, OOA/OOD Circa £30K
Brilliant new vacancy in Berkshire for an experienced Software Engineer to be fully in‑
volved in all aspects of the product design life cycle. You will be working on leading
edge network management systems with one of Europe's leading companies. You
should be an enthusiastic team player, keen to play a key role within a small team.
Good opportunity!

TECHNICAL CONSULTANT Circa £35K
Weare acting as sole agency for a small, growing consultancy and training company
based in Bucks.You will be responsible for consulting with customers on integrating cli‑
ent server offerings into client applications. They are seeking a person with 3-5 years
experience in any of the following:- C/C++, AIX, HP?UX, OS/2, NT, LAN Mgr, Novell.
Please call for info’

GRAPHICS SOFTWARE (C++) to £24K
Good vacancy for a young software engineer to work on graphical configuration tool‑
sets. It will give you the opportunity to be actively involved with WINDOWS 95, NT, and
OLE/2. You will report to the project manager and enjoy a high level of autonomy. Ide‑
ally you will have a good degree with knowledge of C++, OOD, and Windows
(MFC/OWL)

DSP ARE £25K
Two established young companies seeking well qualified (2:1 min) Software Engineers
to work on the design of new DSP based products. You will be working on exciting im ‑
aging and communications projects using C and DSP assembler. For both these com‑
panies you will need a good grasp of Maths and have a good analytical brain. Call or
write to us for more.

CLIENT/SERVER (C++) to £30K
Young company in Coventry, with a reputation of providing innovative solutions to their
requirements, is seeking programmers and analysts with experience in OBJECT ORI‑
ENTED techniques, with a good knowledge of Borland C++, and MSWINDOWS SDK.

Excellent salaries and benefits. Pleasecall for more details.

resourcing

For further informationplease contact:
PaulJones or PaulSlough on 01442 870770.
Youmay also fax your C.V. to the same telephone
number at any time, or write with C.V. to this address:
HighfieldHouse, 26 Lower KingsRoad,Berkhamsted,
HertfordshireHP4 2AB.

To advertise, call Marc Green on 0171287 5000 x3402
email: marcg@dotexe.demon.co.uk

The Numerical Algorithms Group (NAG) produces scientificcomputing software which
is used throughout the world. Aswepursue our development strategy the following
opportunity in PCSoftware Engineeringhas arisen.

PCAPPLICATIONS ENGINEER
NAG develops arange of advanced interactive systems aimed mainly at Unix worksta‑
tions and increasingly wants to move these to work in modem PCenvironments. Many
of these systems include graphics components (custom-built or based on
OpenGL/Open Inventor)and hypertext on-line interfaces.Advanced environments are
also usually multi-process systems designed to run in a distributed manner over
groups of heterogeneous systems. ProducingPCimplementations of these systems
that retain the flexibility and inter-operabilityof the unix version, while merging seam‑
lessly into the standard PCenvironment is a real technological challenge. Current
products includevisualisation systems (IRISExplorer), symbolic computation systems
(AXIOM),statistical andnumerical software.

The PCApplications Engineerwill beresponsible for working with existing develop‑
ment teams toadvise on, and become anintegralpart of, the porting of NAG products
to PCenvironments. This personwill have the opportunity to significantlyinfluence
s t r a t e g yi nthis area.

Applicants will require an excellent track record in PCsoftware development with
knowledge of development on32bit operating systems (particularly Windows NT/95)
being highly desirable. Knowledge of PCgraphical environments and inter-process
communicationmethodswould beasignificantbonus.

The above postwill bebased in NAG's Oxford office. Salary is onlocally prepared
scales based upon the National Academically Related Salary Scale Grade 2-3
(£16,527 - £26,493)with USSpensionschemeandsix weeks holiday per year.

For further details and anapplication form please contact:

The Administrator
The NumericalAlgorithmsGroup Limited
WilkinsonHouse
JordanHill
OXFORD
OX2 8DR

Tel: (01865)511245
Fax: (01865)310139

THE MARIBOROUGH GROUP

The Marlborough Group has been retained to source experienced professionals who are committed to excellence and eager to work on
leading edge projects within the United States.Wewill be interviewing inManchester & London in the coming weeks. Check out these
vacancies and see how you could become part of this leading edge team.

Business Ana t y s t CONSULTANTS

* Experiencewithin the securities industry
* Knowledgeof SecuritiesInstruments
* StrongProjectLeadershipskills
¢Familiarwith1EF
* MSWord/Lotus/Excel andMicrosoftProject
* Educated to Degreeorequivalent‑
Snr PROGRAMMER/ANALYSTS
* Securities industry knowledgemandatory ‑
* Experience in CASETools required
* Strong analytical/designskills necessary
* Knowledge of IEF andDB2 a plus
* Exposureto Client ServerTechnology
* Good communicationskills

PROGRAMMER/ANALYSTS

¢Minimum2 years IEFexperience
©5 years in the IS Industry
* DB2 ApplicationDesign/Database skills
©Sécurities experience essential
* Client Serverexposuremandatory
+Educatedto degreelevel or equivalent
PROGRAMMERS fe

*Minimum4 years experience
* Educatedto degree incomputer science
“YExtensiveCOBOL/CICS/DB2 skills
* Financial i n t

The MarlboroughGroup is the largest privately owned recruitment consultancy in Ireland. Weare currently sourcing highly qualified IT
professionals at various levelswishing to return to Irelandwith any of the following skills, either onapermanent or contract basis.

SAP R2/R3; UNIX/C/C++;VAX/VMS/C; ORACLE/SYBASE/INFORMIX
Contact:
Derrick May or Gerry Gorman,
The MarlboroughGroup,
15 Parliament Street, Dublin 2, Ireland.
Telephone: 00 353 1677 7521 Fax: 00 353 1677 7546



t h e so f t co rpora t ion
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronicpublishing,On-line information Feeds, Financeand Banking inboth aUNIX and
DOS environment.
Positions available vary from traditional Programmer/Software Engineer and
Analyst/Programmers to Designers/Senior Software Engineers in the overall strategic direction
for end-user organisations.
£17-£35K +benefits REF: SC/O1/EXE
WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server,
Transact, SQL, UNIX, VMS or MS-DOS, C, C++, Open Client (DB and Net library), MFC, Open
interface and APT. Exposure to analysis, developing user interfaces and rapid development
techniques. Full training in Middle Office/Production and Front Office Systems including:
Financial and Management Accounting, Treasury, Equity,FixedIncome and Derivatives.
£20-£25K +Bankingbenefits REF SCA2/EXE
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs and Object Orientated Design.A good opportunity for asecond career move.
£17-£25K + Banking benefits REF: SCAWV/EXE
CAMBRIDGE - MANY, MANY EXCITINGOPPORTUNITIES
Awide variety ofspecialist, leadingedge ITcompanies in areas asdiverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA,GIS, BUSINESSMODELLING,
FINANCIAL/TREASURY, EMBEDDEDSYSTEMS and SOFTWARE/GUI RESEARCH/
MANUFACTURING require highcalibre software development staff at junior and senior levels.
Technical skills required include: C, C++, VISUAL C++, VISUAL BASIC,X-WINDOWS/MOTIF,
GUI’s, NT,TCPAP/X25/X4000, PROGRESS,SAP, Relational Databases,INTERNET
CONNECTIONS andATM (Communications not ATM machines). REF:/04/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms,Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relaticnal Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
call to discuss your particular requirements.
£18-£40K + benefits REF: SCMOS/EXE
C/C++/VISUAL BASIC - UNIX ORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Govemment application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and
good application knowledge are again much in demand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUIs, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall to discuss.
£14-£35K + Benefits REF: SC/O6/EXE
UNIX/VMS/MSWINDOWSINT MFC/C/C++ ALL LEVELS

A degree in computer or natural science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and be a
quick leamer to programmer software in an X-Windows, Windows SDK or NT environment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF: SCAO7/EXE
LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To£30K +benefits To£27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MSWindows 3.1,
Windows NT, Windows SDK, MSC 7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable are Windows XVT libraries ornetworkingskills. REF: SCMOS/EXE
SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various ClienVEnd Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardware and operating systems platiorms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options:
TECHNICAL DEVELOPMENT: Continued use of UNIX, VMS, MS-DOS,C, C++, MFC, Windows
(SDK, NTorX-Windows and Toolkits), Networkingand Communications with companies offering
technolgy basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
‘opportunites to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecall to discuss your particular career, growthand potential.
£12-£25K + benefits REF: SC/OS/EXE
VISUAL BASIC SKILLS MUCH INDEMAND- PLEASECALL TODISCUSS REF: SC/0/EXE
LEEDS - LOW LEVELC++ WINDOWS COMMS DEV ALL LEVELS REF: SC/11/EXE
LONDONCOMMS SPEC X25, X400 £40-60K REF: SC/2/EXE
C,C++/MFC - Countrywide REF: SC/3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15RoseberyAve, London EC1R 4RP
Tel: 0171833 2772 Fax: 0171 833 2774
email: jmcb@softcorp.demon.co.uk

ER ¢ DEVELOPMENT Toadvertise, call Marc Greenon 0171 287 5000 x3402
email: marcg@dotexe.demon.co.uk

NEW DEVELOPERS
REGISTER

From April 1995 ASH associates will initiate aNew register for
dedicated software developers who seek a career path driven by
technology rather than management.

We hear continually from companies seeking highly experienced
designers at mid and senior level to design and code software.
They offer realistic salaries and long term job security, some
positions are targeted towards freelance designers.

So, if you have a minimum of 3 yrs software design experience
and looking for your next challenge call us, discuss your needs
and wewill do our best to find the right position for you.

Current skills in demand include C/C++, Turbo Pascal,
Windows-SDK, Assemblers 68K, 80X86 and Unix. Applications
include Real Time Control Systems, Graphics, Multimedia,
Medical Electronics,Comms and Defence.

CallJames Huntor Ron Cook on:

(01425) 475480
Fax (01425) 480807 or write:
ASH associates, First Floor,

39 - 41 High Street, Ringwood, Hants BH24 1UF.
Mobile (0831) 330305.

Software Engineers,
Support (Novell, Unix),

also Computer Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0532) 504560 or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane, Rawdon,

Leeds, LS19 6AX

Airedale Reeruitment



ER ¢  DEVELOPMENT email: marcg@dotexe.demon.co.uk

JOB JOB JOB
BANKING - C++/VISUALBASIC C++/MS WINDOWS DELPHIDEVELOPERS
LOCATION SALARY | LOCATION SALARY | LOCATION SALARY
City £20K - £30K + Bens | Sussex To £25k | S.London To £25K + Bens
One of the leading banking institutions in
the City has a number of requirements for
Software Developers with Visual Basic
and/or Visual C++ experience. Any
exposure to SQL or NT would bea distinct
advantage. Successful candidates will be
involved in building banking applications
using the latest Microsoft technology and
can expect excellent remunerations.
There are also vacancies for Testers with
SQA Team Test or MS Test experience.
This company’s five year plan is for rapid
expansion which will allow successful
candidates to grow within an already
well-established company.

Our client has aniche in the financial
market designing and manufacturingdigital
voice recorders. They are searching for a
highly professional Software Engineer
skilled in Borland C++/MS Windows
development, with particular emphasis on
OO design skills. Experience of a
client-server environment and database
design would beof interest. In the last few
years our client has experienced sustained
growth and is seeking the right candidate to
progress with the company and become a
key player within the organisation.

Our client, ahighly successful consultancy
and product development group specialising
in the financial sector has seen rapid growth
in recent years. As a result, five
development consultants are required to
assist in new development and existing
product migration. Applicants should have
at least eighteen months Borland Pascaland

REF: FS/EXE/1 REF: DE/EXE/2 REF : PP/EXE/3

JOB JOB JOB
LOW-LEVEL WINDOWS REALTIMEC S’WARE ENGINEER | VISUAL BASIC DEVELOPER
LOCATION SALARY | LOCATION SALARY | LOCATION SALARY
Oxon £17k - £25k | Cambs £20K -£30K | Herts/Middx £20K - £25K
This young, fast-growing company with an
international client-base is currently seeking
anadditional Software Engineer. Suitable
applicants will have at least twelve months
experience programming in ‘C’ or C++ in
anMS Windows environment. Solid
Assembler along with experience of device
drivers (particularly Windows printer
drivers) are also sought for this exciting new
position. The successful candidate wil l work
on new product development in adynamic
environment using the latest Windows
technology.

REF : DE/EXE/4

Our client is searching for highly professioal
and committed Software Engineers with a
minimumof two years experience of
developing embedded ‘C’ software under
Unix.Experienceof C++ and Object
Oriented techniques would bean advantage.
The idealcandidate will have some
telecommunications experience across a
split site. Experienceof working in a large,
well structured development environment
would also be of interest. However the most
important factors are a sense of humour,
team spirit and a strong commitment to the
production of quality systems.

REF: DE/EXE/5

Our client is aSoftware Consultancy
providingdevelopment services to awide
variety of clients. Since 1980they have
achieved steady and continuous growth. Due
to their success in the marketplace, they are
now searching for professionalPCdevelopers
with aminimumof one year’s Visual Basic,
aswell assolidexperience of astructured
programming language. The successful
candidate will bedeveloping systems for a
range of clients from bluechip finance houses
to hi-techcommunications companies. If you
want to bepart of aprofessionalorganisation
offering a top quality service, then apply now
and give your career a head start!

REF : DE/EXE/6

CONTRACT VACANCIES - UK WIDE
r Herts Visual C++ 3months City Mac/Windows 6months London Visual C++/MFC 6months

Analyst/Programmers Text HandlingProgrammers Developers
London Visual C++ 6 months City Text Processing 6 months Surrey Visual C++/MFC 6 months

Programmers Cambs Text Handling =4months Programmers
Cambs Visual C++ 6months Processing Oxford Visual C++/MFC 3months

Programmers City Apple Mac 6months Programmers
Berks Visual Basic 4 months Multimedia Developers City Visual C++/SDK 3 months

Programmer Cambs Apple Mac 6months Multimedia Developers
London VC++/SDK 3 months CD-ROM Developers W. London “C/C++ 6 months

Multimedia Developers Cambs Multimedia/CD-ROM 4 months Progs x 2
Cambs VB/OLE 3months Developer City C++/Banking 6months

Developers London Sybase/SQL Server 4 months Programmers
Surrey Windows/Financial 6 months Software Engineer London Oracle, SQL, Forms3+ months

Appls. A l l levels Surrey Visual C++/MFC 6 months Developers
W. London Windows 5months Finance Developer London Windows/C++ 6 months

SDK/ C’Programmers London MS_Windows 3 months Programmers
City Windows 4months System Tester City Windows NT 3months

SDK/ C’Developers Senior Programmer
REF: EXE7 REF: EXE8 REF: EXE/9

Logistix RecruitmentLimited Wehave alarge number of PERMANENT
Lamb House,Church Street and CONTRACT opportunities
Chiswick Mall,LondonW4 2PD throughout the U K .Pleasecall one of our
Tel: 0181-742 3060 consultants for further informationor, ° °

alternatively,post/fax/emaila CV to us and ] S t ]
Fax:0181-742 3061 we will contact you at a convenient time. 4email: logistix @atlas.co.uk



DISCOUNT BOOKS
Here is a new selection of leading edge titles from the publisher AP Professional - covering C++,

graphics, fuzzy logic and software agents. All at 25% cheaper than shop prices.

Object-Oriented Graphics
Prog Lin C++
by Roger T
498 pages

Normal Price:£29.95
Price to YOU:£22.50

&,
his handbook is i
grammers Wi Meded|to pro‑

duce realistic images on the PC. It focuses on Borland’s
C + + compilers and covers a variety of techniques. Beginners
and mo r e advanced programmers wil l benefit from the topics covered, and all
of the program code is provided on the 3.5” diskette included with the book.

The Fuzzy Systems Handbook
by EarlCox
615 pages

Normal Price: £34.95
Price to You: £26.25
A practitioner’s guide to building, using, and main‑
taining fuzzy systems.

“When it’s t ime to ro l l up your sleeves andpeefuzzy logic to work, Ear l Cox can
show y o u how to turn theory i n t o prac t i ce . His excellent Fuzzy Systems
Handbook presents a complete fuzzy-modelling system ( s o u r c e code i nc l uded )

YTIand explains how to use it - BYTE

“The Fuzzy Systems Handbook is a true how-to book on constructingfuzzy
systems from scratch.” - Dr Dobb's Journal

The GUI Style Guide
by Susan Fowler & Vic
407 pages

Normal Price:
Price to You: £22.

lheGUI Style Guide provides the tools nece:
sary for programmers to w r i t e interfaces for a va‑

riety of windowing environments. All of the guidelines are
useful to programmers creating any type of windowed
CUA mainframe to pen to Macintosh,
also explains how to take advantage o!
fourth generation languages.

Demonstrates similarities between various manufacturer’ underliningwin‑
dows environments. Covers numerousexamples and contains hundreds of
easy-to-use, easy-to-read guidelines.

Video Compression for Multimedia
by Jan Ozer
300 pages

Normal Price: £29.95
Price to You: £22.50

horoughly covers and demonstrates the latest
comp ress i on technologies includingJPEG, MPEG,

Fractals, Vector Quantization, andWavelets. Teachers readers
how to apply compression theory during filming to create footage that com‑
presses well on a digital platform. Explains how to op t im i ze comp ress i on set‑
tings to achieve the highest possible video quality. EnclosedCD-ROM includes
a custom version of the author’s program which allows readers to see different
comp ress i on tools a t work, and learn more about compression technology.

Leaping from BASIC to C++
by RobertJ Traister
364 pages

Normal Price: £27.00
Price to You: £20.25

vers the t rans i t i on
signed for programmers
>++, this hands-on, no-nonsense
s i n g numerous realistic programming examples ‑
icult transition.

his is t h e firs

L from BAS

idnew book describes a model agent
and promotes a public domain standard. All
ents of a good agent system are examined. Agents

ent on the enclosed disk. Explains how to
t i n g public domain tools. Examines security

authentication and encryption. Introduces digital cash and the digi‑
tal economy. Describes server features - o p e n i n g shop on the net. Provides so‑
lutions to fundamental technological problems.

Selection RRP Your Price Description Wu
Object-Oriented Graphics Programming in C++ £29.06 ©£22.50 =>
Video Compression for Multimedia ee £22.50 5
The Fuzzy Systems Handbook £34.95 £26.25 cc
Leaping from BASIC to C++ £2700 £20.25 <q
The GUI Style Guide £2906 £22.50 Oo a.
Agents Unleashed eo £22.50 LL

Database Developer's Guidewith Visual Basic 3 eemeesl £31.25 -_
Object Oriented Programming in C++ £2760 £20.65 oc <
Win 32 API - Desktop Reference ceececed £34.75
Developing PowerBuilder 4 Applications athe £26.65 Lu Lu
Heavy Metal OLE2 vo gt Sonne £31.20
UnauthorisedWindows 95 Developers Resource Kit £38-99 £31.20 Q az
Free $tuff from the Internet Seeman £15.20
Oracle PerformanceTuning £25-05 £19.50 x
TCP/IP NetworkAdministration £2200 £16.50 z
sendmail £2460 £18.40 oO
UNIX in aNutshell e 7 6 0 £ 5 6 0 oO
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NTED TRAINING VIDEO

r Revolution” to give away.
n a copy by sending your de‑
at the usual address. First to
gut of the hat at the end of

must reach us by

EXE BINDERS
At last - the new look EXE binders
are here! As a special offer to subscribers
you can buy the binders for just £10.50. These sturdy
blue binders will keep a years supply of EXE bound together to f
make an indispensable reference library. 611633. Don’t forget to quote EXE to get the discount.

one Fiona Mitchelson to place your order - 0171 439
The EXE Software Developers Show
Come to the Royal Horticultural Halls,Westminster, on 8 & 9

UNICOM SEMINARS & CONFERENCES June and see an event that promises to beHOT. EXE will be
¢ the UKis weemicr I l conferencevorganicers there along with a number of key players in the software devel‑

cars Fendi 4 d i n d u t Hn i opment business - including Borland, IBM, Powersoft, Comput‑
s u p p l y -, =rina ST Mae hi e e ,held er Associates, Symantec, Gupta, Lotus, Select Software, Rhino,
2a testing including the MI'ts Method, T & M , Acucobol, Blink, NAT, Zinc, QBS and System Science

id testing Client/Server Systems. For to name a few.
se and other seminars look up the Speakers i n t Lehane include Matt Paitrok“World Wide Web ( U R L http:// p e a k e r s w o r k s h o p P rog r amme include Matt Pei trek,

f e a r . look through the leaflet in this Bertrand Me and.Alan Blackwell. Sessions cost £10 and de‑
tails can be by calling the organisers on 0171387 5678.

EXE subscribers are entitled to 5% off FREE ENTRYTICKET WORTH £10
all these seminars. For a list of confer- ‐XE Readers can register now for a
ences coming up in the next few free ticket to attend the event. Fax
months fax your name and address to your name and address to EXE on Rlease son
ee McCutcheon on 01895 813095. 1 7 1287 0710, using the coupon on / *"%angeur rants

f qualify for the page 28or write to Tim Macpher- / “eso. “Petition” 7 } ,
Centaur Exhibitions, St Giles | Ctrvp,,

nd Street, W1V EXE yy,

Title Qty Price My Subscription Club Number:

Payment Options

Cheques or purchase orders only for the moment.

r
!
!
!
1
1
!
1
1'
1
1''
!
!'
t
1
H (_ lencloseachequefor
{ (payable to EXE Magazine and drawn on a UK bank)
H Shipping at £3.50 per order £3.50 C1 __sienclose a company purchase order. Please send an
i invo ice .
1
1'''
!
!'
1'
1
1
I
1
1
1
1
1
1
1es

Simply fax 0171 437 1350 (with purchase order) or post
Name: (with cheque) this form with your order to:

Address: EXE Book Page
Centaur Communication Limited
Freepost 39 (WD 1414/29)

St Giles House
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ov el merchandising

Becidingly:

{waSn'tdoin’ nothing
hose curious denizens of comp.sys.mac.games were having a
chortle to themselves about the possibility of inventing agame
entitled SimNothing. Simulating - ha,ha - a place where noth‑

inghappens. Maybe somebody should tell them that Apple.has beat‑
eneveryone to it with EWorld.

itdownand optional restart of the specified computer.
fForceApp: Closed specifies whether applications with unsaved
changes a r e to beforcil parameter is TRUE, al l
such applications are clos leave them on TRUE.

Brion .» Betty byNal Kerber

10.S t r a n g e rhater (9)

23. Our Roman remedy(7)
27. Unreal p r o d u c to fi (9)

DOWN

Vol 9-Issue 12May 1995

PRIZECROSSWORD(922i i t s on s
‘ e c h n o l o g i s t swork with itsapplication (7)Hipsi phonbbatarary

11. Article debugged and changed (7)
12. Sudden attacks when | court applications (7)
13.Finalpot in the turning place (3)
14. Become surrounded in the sound definition(7)
16. KM- hark - if it does this, it mayn’t be gold (7)
18. What the chip layer does to the current (7)
20.Child with poor speech can set and reset (7)
22.Lovelace’s palendromic lingo (3)

25. Hung about at the airport? (7)
28. Hedgehog takes heir to the chip (5)
29. Strange sound board output with personal possessions (7)
30. P h y s i c a lbasis o f1 5d n(7)

: eecoe seee eer

EXE:The Software Developers’ Magazine

( a s seen in The Correspondent, Guardian etc e t c )

James Cannavino
Appearance: IBM Executive.

Function: Ex-IBM Executive.

A l l r ight, who he? Cannavino was
head of IBM’s PC business from
late 1988 until just the other day.

Has he left his mark on Medium
Sized Blue? He is credited with
introducing an exciting new dress
code at IBM. Under his influence,
IBMers go t to wear colour coded
sweaters at trade shows, instead of
the traditional blue suit.

Hmman,, is that all? Well, there was
this little ma t te r of the relationship with Microsoft...
Notent i rely a smooth ride, I hear. Cannavino’s personal enmity for Gates
was very influentialin causing the great OS/2 r i f t , which has left uswith
a Microsoft oligarchy and Warp being given away with breakfast cereal.
Is that true, about Warp? Not yet, as far as we know.

Why didn’t Jimbo andBi l lhit it off? Cannavino thought Gates was a smart
aleck geek with insufficient respect for the IBM Company. And failed to
conceal this opinion.

And how didBi l lfindJim? Gates disliked Cannavino’s meanderingpater‑
nalistic style. After one meeting Gates is reported to have said: ‘That ass‑
hole Cannavino! He never did get around to saying anything meaningful.’
Unsurprisingly, the relationshipcollapsed completely after a few years of
this sort of stuff.
You seem suspiciously well informed. All gleaned from Paul Carroll’s fine
book ‘Big Blues’, an excellent read for anybody who wants to indulge in
schadenfreude at IBM’s expense.

Wouldn't dream of it. Any other Cannavino achievements of note? Not
real ly. Over the years he launched a whole succession of different
machines intended to recapture IBM’s 1984 PC market share, with, ermm,
mixed success.

Most likely to say ( u n t i l recently): We will leverage our long-term invest‑
ment in Personal System technology by introducingenhanced hard files...

Unlikely tosay: Bill’s not just a business g e n i u s anda brilliant program‑
mer - he’s a great bloke too.

Even less likely to say: What's that silver disk thing doing in the corn
flakes?

8. Ralph Waldo the poet (7)
15.F a m i l i a rlarge cd-rom (5,4)
17. Looking good at the monitor (9)
18. The moment of the software crunch (3,4)
19. USuncle with cooking pots and Pacrim skifts (7)
20. “The target is in sight, myfriends!” - but bebrief (5-2)
21. Early socialist at the root (7)
24. Rodfor theemployees(5)
26. Switch back to0from 1strictly (5)

S o l u t i o nto April's crossword
ACROSS: 1.HIGHWAYS5. TRACED9. ACTIVITY
10.LARRUP 12.EVENLY 13.BYTEWISE 15.UTILITY
16.OGRE 20. DATA21. ITEMISE25. PARALLEL
26. DEVICE 28. INTERN 29.AIRBRUSH 30. EPSONS
31. RECYCLES
DOWN: 1.HEADER2. GATHER 3. WAVELETS4. YETI
6, READER7. CARRIAGE 8. DEPLETED11.SYSTEMS
14.PLOTTER 17.ADAPTIVE 18.ITERATES
19.ASSEMBLY 22. FLORIN 23.V I S U A L24.MESHES
27. MICE



Welcome to EXE’s new lookBackEnd

Advertisers Index.....
Recruitment Advertising..

s i b s e c e os s y n s : LRPRRD

W4: WORST of the WORLD WIDE WEB
s an antedote to a l l those ‘Cool Sites’ pages out
there we proudly br ing y o ua selection of the
helmsfords t ha t m a r the beau t i f u l Essex

countryside of the Web.
The Christmas Tree
http://www.cygnus.com/xmastree/
Avoid the pre-Christmas rush: send an Xmas card to your
friends now with this thoughtfully providedservice.
Joes amazingrelationship problem solver
http://studsys.mscs.mu.edu/~carpent1/probsolv/rtlprob0.html/
EXE labs are even now working on a handy ‘sister’program designed
to create minor tiffs.
Two amusinganecdotes about my hai r, by DanBornstein
http://www.milk.com/home/danfuzz/words/hair.html
A double helpingof humourfrom laugh-meister Danny B.
FaucetOutlet Online
http://www.faucet.com/faucet/
Browse through a range of America’s finest faucets. Includes quick

The amazingDeepSpace NinePun-o-matic
http://turnpike.net/metro/anomaly/oops.html
Now beingpatentedfor best ma n speeches.
The Amiga UsersGroup
http://phone.us.we/need.a.good/laugh. -No really.
Church of Spam
http://www.primenet.com/~swiggy/
Why think of a newjoke when you can wring the last few

drops out of something tried and tested?
Whatever happened to Quisp fromQuaker?
http://www/eskimo.com/~irving/alt.cereal.faq.html/#1
Everythingyou ever wanted to know about the American breakfast ce‑
real Quisp.
Pigs in Cyberspaaace...
http://www-leland.stanford.edu/~roseage/Muppet -Kermit is King.

Man under clear plastic shower curtain
http://clearplastic.com/npla18.html - Tory politicians will love

tips on choosing a faucet andWhat’s New in faucets.
Telephone number dialler
http://pluto.ulcc.ac.uk/Sound/dial.html
Noneed to tap in the number yourself. Just spend ten-or-so goes trying
to get on to the Web, navigate your way to this page and have this
handy littlegadget doit for you.

it.

SlugWeb - The Banana Slug
http://www.slug.com/slugweb/

spineless gastropod’.

I h efl l -Ne.
TonstantWeader FwowsUp Again
MsStob,who hasjust beento see the newDorothy Parkerflick,wonders howthe leadingwit of 1920sNewYork would have fared inthe IT-dominated1990s.

Sayings
Tfall the COBOL programmers of all the main‑
frames in all the corporations were laid end to
end, I should beextremely surprised.
There I was, trapped. Trapped like a trap in a
trap. (F r om Mrs Parker’s seminal paper ‘Deal‑
ing with cascading interrupts’)

I have nothing against the single button of a
Mac mouse. There again, neither does the
mouse. (Shurely this is MrsPeterCook? - E d )
One more table andyou'll beunder the host. (A
warning not to makeSQL databases too compli‑
cated lest the UNIXserver should require a disk
upgrade)

He r a n through the whole gamut of emotions
from C to C+. (Of Dan O’Brien’s performance in
Caught In The Net 2’)

Fiction
fromA Telephone Call, 1995
....know I shouldn’t. I know you're not really
supposed to, not after 6 o’clock in the evening.

They don’t like i t , do they. Once I dared to com‑
plain that whenever I rang after 6 o'clock, I
always got the engaged tone, or maybe no
answer at all, and he got cross and said I was
being selfish.
I only want to makea litt le call, though.

That’s not being selfish, wanting to make a
teeny-weeny litt le phonecall. I can’t believe any‑
body would mind about that. It won't take five
minutes. I promise,God, that if they answer this
time, I won't be longer than five minutes on the
line. Please,God, I knowYoumust bevery busy,
it beingafter6 o'clock, but that’s not such a very
big thing to ask.
Perhapsif I didn’t think about i t . That’s

what’s making it worse, me sitting here brood‑
ing. I know, I ' l l count down froma really big
number in 16s, and I promise I won't t ry again
until I've finished. I ' l l count down from 336,
that'll pass the time. Here I go: 150, 140, 130,
120, 110, 100, FO, EO...
Tl just t r y again quickly now. The other tries

didn’t really count, God; this is the real one. I' l l
just t r y the number once, and if that doesn’t
work I'll give up. All right, twice.
It’s ringing! It’s ringing! I think I’m through...

‘Explore the strange history of,
biology and trivia of the yellow

CONNECT 21600/ARQ
b.demon.co .uk ( t t y c l a ) :

Poetry
Résumé
Pascal is dated;
VisBas is slow;
PowerBuilder’s overrated;
St i l l better than VO.
Cis too hairy
And sois PlusPlus;
Gupta’sj u s t scary.
That concludes the database front end
implementation forwardplanningmeeting.

The Programmer’s Suicide

m a i n ( )
{
p r i n t f ( ” “ G o o d b y e W o r l d ! \ n ” ) ;

}

NewsItem

Girls seldom makepasses
At nerds with fat asses.

*MsStob wishes topoint out that the phrase ‘All-New’ is not usedwith the intentionofprovokingexcitement or anticipation. The term is borrowedfromthe
‘AmericanTV industry, where it is a short code for ‘weare revivingan old idea, already flogged to death, becausewecan't think of anythingbetter’,eg‘TheAll-NewPinkPantherShow’.
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A t t e n t i o nxBase Developers

P o w e r B u i l d e ri sthe fastest way U pt o
extend your d e v e l o pm e n tskills t o
Windows andclient/server applications.
Buildfully graphical object-oriented
Windows 3.1applicationswithMDI,DDE,
and OLE 2.0 support.

AccesspopularPC databases:
Paradox,Access, Clipper, dBase or any
.dbf format database
throughbuilt-in
ODBC drivers ‑
soyou can move
upwithout givingup
what you’ve built. Or
use the single userWatcomSQL
(included) andmoveup to client/

server applications by simply upgrading
to Watcom Server.

Tap i n t o the wo r l d o f
PowerBuilder: CompuServe’s 3rd
largest forum, BBS,Faxback,numerous
books and journals. Or invest in Computer
BasedTrainingor hands-ontraining courses.

And, at the end of the day, the
PowerBuilderproduct line is built ona
shareable CommonObjectTechnology, so
your PowerBuilderobjects and expertise
are reuseableinany company using
PowerBuilder. It’s one technology, one
choice - make the r igh t one .

Enhanceyour competitive advantage ‑
Call Now. Freephone0800444455
for details of this special offer.
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