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> > ~Product H i g h l i g h t s :| ens What's the quickest way to get data to a user?
> Enterprise performance. Well, it depends where the data starts from.

>»Enterpr ise funct ional i ty. Clearly, information needed everyday should be

| > Workgroup simpl ic i ty. stored nearby.

> Scaleable architecture. Microsoft® SQL Server™6.0 lets you do that.
Or more precisely, it allows you to localise data
according to usage.

matter how large your system grows.

Management time is saved too, because you can automate the sending of this
information. Another benefit is reliability. Operations are fault resistant which

The benefits of this are many. Access to data is instant and it stays instant no

|

| helps ensure continuous application availability.
a eo { Although Microsoft SQL Server 6.0 is a new product its architecture is well

proven over seven years’ use.
“Fine,” you say, “but will it work with what I’ve got?”
It should do. It integrates with most systems, so the value of your current

investments is preserved. It runs on Microsoft Windows NT,™with all the benefits
that implies, such as further time savings and support of business critical applications.

¥

Talking of instant access, call 0345 300 125 and quote extension 335 for

your information pack. We'll also direct you to a Microsoft Solution Provider who

can advise on and install a business solution based on Microsoft SQL Server and
Microsoft Windows NT.

Then, when you want instant information, just ask a PC.

Microsoft SQL Server is amember of the BackOffice family of server products,
the first integrated family of server applications designed to make it easier for
companies to improve decision-making and streamline business processes with
client-server solutions.

Swherever you
want to know it . :

WHERE DO YOU WAN T TO GO TOD AY ? ”

Microsoft and its Solution Providers can give you the advantage. Find out how on 0345 300125 extension 335.
Microsoft i s a reg is tered trademark a n d Windows NT, SQL and “Whe r e d o you wan t t o g o today?” are t rademarks o f the Microsoft C o r p o r a t i o n



Two's a Crowd
HEOLIVETTIM20was, asexpected

T: a machine with an Italian pedi‑
gree, a stylish lookingbeast. An ele‑

gant case in metallic grey sculpted plastic,
topped offwith ahandsomematchingmoni‑
tor. The only incongruity was a burn mark
onthekeyboard,wheremybossGraemehad
droppedhis fag on it .

It was 1985. The IBMPC had not yet
quite conquered all. I was working for asoft‑
ware house which had fallen on thin times.
The good news was that we had secured a
contractwith theGLC for 12 licences for our
software. The bad news was that the GLC,
presumably seduced by the M20’s good
looks,hadpurchaseda dozenof them, and it
was on these machines that our software
had to run.

Playing around with our loan M20, we
quickly made two important discoveries: a)
the grey plastic keyboardwas not very heat
resistant and b) it had two CPUs. On boot
up, the machine offered a menu which
defaulted to an exciting-sounding powerful
Z8000 ( o r maybe Z800000) processor and
rananOScalled,as far as I remember,Guc‑
ciDOS. The alternative, which the manuals
impliedonewould besoft in the head to use,
was a humble 8088 running MS-DOS 2.1.
Like the fools wewere,webelievedtheman‑
uals, and wasted three valuable months
wrestling with the worst Basic compiler in
the world ever, totally failing to port our
application.

The story ends happily,becausewethen
started again from an MS-DOS angle, and
with a few weeksof desperatemiddle-of-the‑
night assembler programming of the
inspired type that is only possible with the
wolf at the door, we shipped the software
out.

linflict this saga uponyou becauseofthe
new PowerMac. As you can hardly have
failed to noticeafter the recentbarrageofTV
advertising,Apple hasintroducedamachine
which has aPowerPCas its mainCPU, but
also boasts a 80486 chip to do its DOS/Win‑
dows work. And I reckon that this signals
the beginning of the end for the Macintosh
line.

The reason Olivetti shipped the M20
with an 8086, and thatApple now throws in
a 486, is that both companies have failed to
make their standards bite.After all, neither
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wants to go to the expense of including a
spare CPU in its box.Their reasoningmust
be that, comforted by the knowledge that
there’s a ‘real’ chip in the machine ( ie one
that can r u n MS Flight Simulator) , cus‑
tomers will feel safe. Once they havebought
i t , the punter will fall in lovewith the clever
alternative technology, and stop worrying
about the comparative expense and rarity of
native software for the box.

Wrong. What actually happens is pun‑
ters think: ‘Why should I buy a Macwith a
486 in i t , when for the same sort of money I
couldhave aPentiumwith an extra 8MB of
RAM?Anybody who starts developing soft‑
ware for the PowerMac now deserves what
hegets. Especially if you use the amazingly
cumbersome Microsoft Visual C++ suite for
the Mac - a system based ona cross-com‑
piler,andwhich requiresa ‘proper’PCanda
Mac networked together to work - what do
you think UncleBill is trying to tell ushere,
children? As the VeePee of Corporate
Finance observes in Apple’s own commer‑
cial, this is not a machine to be taken seri‑
ously.

Unless of course they revive the GLC, in
which case all betsare off.

Computer Games?
Whata brilliant idea...

EVERSINGTHE DAMAGEcaused
R: dangerous cults is sensitive and

pecialised work. It is no time for
playinggames. Or is it?

As we approach the millennium, there
aremany prophesisingthe endof theworld.
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It’s not just Christians and proponents of
other conventional religions who are into
this - the idea is popular with a number of
dangerous cults now appearing. With crank
scientific theories or quasi-religious beliefs
the charismatic, self-appointed cult leader
gets rich, gains power or satisfies other
needs by preyingon innocent, ordinary peo‑
ple through elaborate andcrafty physiologi‑
cal and psychological techniques including
mindcontrol (brainwashing).

Prior to amember’s indoctrination, the
‘enrolment’ techniques include hypnotism,
(disguised as meditation), ego destruction,
sleep and food depravations which can lead
to ‘falsememories’.To keepamember loyal,
confidence is removed and their vocabulary
revisedsothat words detrimental to the cult
are re-associatedwith satanic meanings.
With a decade of experience, a degree in

Theology and trainingasan ‘exit counsellor’,
Graham Baldwin, who runs Catalyst - a
recognised counselling and therapy centre
based in Nottinghamshire, has pioneered a
hugely successful technique in restoring a
forcefully removedconfidence.

BaldwintoldEXE,‘We haveexperienced
remarkable success using computer games
as part of the therapy. Not every game is
suitable. For example chess can goon for‑
ever with no urgency to make a move,
whereas in SimCity one is forced to make a
decision in a given time or face the conse‑
quences...’ (which are flooding or losing the
city to some other disaster).

‘Religious cults tend to affect a person’s
ability to think critically andevaluate situa‑
tions. Using computer games is a way in
which we can helpa client re-learn critical
thinking anddecisionmaking’.

Cult marketing strategies extend to any
means including E-mail. The Information
Highway penetrates millions of homes and
universities world-wide reaching a massive
audience, any member of which can become
innocently drawn into a dangerous, ecclesi‑
astic and totalitarian society - even a jour‑
nalist, who set out to infiltrate a particular
sect, had to berescued.

The Information Highway has many
faces - most of them friendly... ‘Although
many attempts are being made by cults to
recruit new members, the Internet is
extremely useful to us for tracking the
progressof cults in both the UK and USA ‑
we are able to share information with exit



RAPip APPLICATION DEVELOPMENT Rerurn ON InveSrMenT

.. dephiisrealyes Delphi is the faster way to “ D e l p h iis Borland’,”goodindeed-lent. e % Ms bestproduct.foryears:
e im And 1 Computer World

make that exeeter« igh performance applications = ~ " :

If you program... y o u have to see Delphi. [FI Delphi- Universe a r i a s e e

You' l l quickly see how i t s breakthrough OD M A E S I I P = e e r oe a eisSopa
combination of the world’s fastest [§ S dus faseona [0#2A<-n:s) DaaConte Te complete client/server

Object inspector EAI AstroBese - Quick Search

S t e e a
Rapid Application Development tools, and | 3.( E A || f o i eal] ey 7]G r o m |) Smooth scaling to

Client/Server
Delphi has a buil t- in ANSI
SQL-92 server, Paradox®/dBASE'
access, and ODBC support. So

o p t i m i s i n g n a t i v e code compiler, visual app l ica t ions quickly and e a s i l y

scalable database technology will g i ve you a
tremendous Return On Investment. And sets
you on the fast track to Client/Server and
Windows 95.

RAD: prototype to production
Delphi’s sophisticated visual design and

you can rapidly develop ful l
Client/Server applications on
your desktop. Then, by
upgrading to Delphi Client/Server,

debugging tools help you develop faster.
They make it easy to work interactively with
your cu s t ome r s , so your final .EXE will fit their needs, i n c r e a s e you can quickly deploy applications across the entire enterprise with
their productivity, and make you a star! But faster development high-performance native drivers for Oracle, Sybase, MS SQL Server,
cycles are jus t the beginning. The Delphi compiler produces Informix,” and InterBase.® And all the work you do in Delphi today will
applications that run 10-20 times faster than P-code interpreters. be fully compatible with Delphi's forthcoming 32-bit, Windows 95
Royalty-free executables let you deploy fas t , so you can crunch release. Put RADical performance to work onyour bottom line today
through the applications backlog in record t ime. And just wa i t Delphi usual RRP £349 + VAT
until your users exper ience the speed of your delivered apps ‐ Delphi Client/Server RRP£999 + VAT
they won’t want anyone's apps but yours. Se - 2Visit your dealer, or for further information call

Reuse your components 0800 212727
Delphi’s Visual Component Library ( V C L ) helps you minimise or re tu rn the coupon
coding, accelerate project completion, and simplify corporate
standardisations. You get a gallery of reusable fo rms , project
templates, dialogs, buttons, multimedia controls, and more. Or
add your own reusable objects, D L L s , VBX controls, or OLE 2.0

Please send an information pack. () Please call with more detailed info.
CPleasesendmemore informationonthe forthcoming development seminars.
Name. ‐‐ ‐_ ~

servers into Delphi’s open, integrated, component-based Position ‑
development environment. C o m p a n y _ ‑

Address_

Borland chess ‐ _ ‐ _ _ ™ an ” ‑
Numbers of PCs in your company

C T S TaS I A ERO 3 eS ‘ e e e é CO1am responsible for purchasing software. My interest is LD) business C personal
Borland International (UK) Limited, 8 P a v i l i o n s , Ruscombe Business Park, T w y f o r d ,

Berkshire RG10 9NN. Copyright© 1995 Borland International Inc. Please return to: Borland International (UK) Limited,
All rights reserved. All Borland product names are trademarks FREEPOST,POBox 9,Stroud, Gloucestershire GL6 8BR. AS/9522/0T

of Borland International Inc. Dealer prices may va r y
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it take before the machines, containing the
necessary protocols, appeared on the black
market, exactly as has happened with
mobile phone programmers? Bear in mind
that, once electromoney has been magiced
into existence, it’s completely untraceable.

‘Only you can spend the money; it’s
unstealable’. What if my card is stolen, or I
lose i t , or I p u t it in the washing machine, or
I leave it on the back shelf of the car and it
melts?Nobody can get at my money,but nor
can I. The money hasn’t exactly disap‑
peared,but nobodycan get i t . Oh, except the
banks, of course.
Funny, that.
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‘Itdoes everythingthat cash does’. Rubbish.
How canI transfer money from my card to
yours, for a loan, say, or as part of a private
sale? The shopkeepers, instead of having a
little t r ay, must have a special machine.
Guess who will sell them the machine.
Guess who will sell them another, and
another, as the security is endlessly
breached.

‘It’s cheaper for us to handle. We don’t
like bits of paper.’ Oh yes? Then why is a
bank swimming with bits of paper? Why do
I have to fil l in three different ten-page
forms in order to get an interview to ask for
an overdraft? There’s nothing banks like

more than bits of paper. What they
don’t l ike is paper that they

haven’t printed
themselves.

I n  a n y
c a s e ,

C O M M E N T
why should I care what they want? It doesn’t
cost me anything to carry and use cash; I
just do it . They might beable to handleelec‑
tronic money cheaper than they can handle
cash, but they can’t do it cheaper than I can.
Are they going to give the cards away, or the
transfer machines? Like Hell!

The fact is that while electronic money in
smar t cards hasa lot of advantages, it’s not
a replacement for cash. The very things
which make cash effective are the problems
they’re trying to solve. Cash is stealable,but
that’s because it’s easy to carry and easy to
give and take. Cash in circulation is hard to
measure, but that’s because cash is the only
money that exists while it’s not moving.
Cash wears out sooner than plastic does,but
that’s good because it means that counter‑
feit money can be removed from circulation
quickly. Any attempt to solve the problems
will necessarily remove the advantages too,
and we'll be left, not with a replacement for
cash, but something entirely new.

Do you remember all the talk about
paperless offices? Yes, it does seem funny
now, but at the time it seemed reasonable.
What nobody thought about back then was
this; that we've spent the best part of 3000
years learning how to r u n commerce, we've
got legal instruments in place to support the
protocols we've developed, and it’s going to
take a comparable length of time to disman‑
tle that machinery so that paperless offices
become practical. We need paper, and if
we're going to take the paper away we need
to replace it with something that does at
least the same job, whatever else it may do.
We've hadmoney for just as long,and all the
same arguments apply. We can’t remove
cash, because we don’t really know how to
trade any other way. Whatever we replace
cash with, it must do at least all the things
that cash does.

Finally, there’s one more thing which
concerns me. Every country has a national
bank, which is responsible for creating, cir‑
culating, and destroying money- here it’s
the Bank of England. The high-street banks
are commercial enterprises, just like a gro‑
cers. It seems to methat the national bank,
among other things, controls commercial
enterprises as it manages the economy. Any
attempt to replace cash should come from
the nationalbank, not from commercial out‑
lets. To do otherwise is to allow, yet again,
the tail to wag the dog. a

Though Jules doesn’t like the idea of
electronic money, hemight bepersuaded.
If you havea schemefor cashless money,
why not send him some and see how helikes
it? If you call him on 01707 662698,
or email him on cix asjules, he will
promise to spend anythingyou send him.



“SQL Server
Microsoft SQL Server 6.0 is a
scalabel high performance database
management system designed
specifically for distributed client‑
server computing. I t s powerful
management tools, built-in data
replication, and open system
architecture provide a superior
platform for delivering cost-effective
information solutions for
organisations of all sizes.

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 and
Windows 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

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 managementfunctionality plus security and
audit-trail capabilities. SourceSafe supports an open
approach, for usewith development tools from Microsoft
and many other vendors. £325 pe r u s e r

VTooLsD f rom Vireo Software
AC library and C++ Class library of
functions for developingWindows or
Windows 95Device Drivers.The
Quick VxD code generator
automatically writes the VxD
skeleton. custom header files and
libraries automate segment
management and expose VMM
functions to C& C++ programmers.
Debugand final release libraries are included. Combine
with Nu-Mega’s Soft-ICE/W, to get the complete VxD
build and test solution.

CodeWright Professional 3.1
2 Programmer's Editor CodeWright is a
a professional quality programmer's

C (ydewrig sl@ editor designed to greatly increase
wanes “ code editing efficiency and provide

powerful programmingbenefits for
Windows baseddevelopment. With
emulation for bothCUA 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

PowerBuilder Desktop for 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. Competi t ive
advantage f o r dBase,
Cl ipper, FoxPro,Paradox
& Visual Basic owne r s
( m o s t v e r s i o n s ) - £189

MKS Toolk i t ve r 4.4
MKS Toolkit gives Windows NT3.1+
andWindows 95 developers a ful l
suite of powerful UNIX tools
including KornShell, awk, awke, vi

} and visual diff for Windows, make, a
| windows scheduler, grep, sed, tar,
cpio, and pax - more than 190
commands and utilities for
customizingyour development

environment and performinga variety of computing tasks.
MKS Tookit supports NT longfilenames andpermissions.
Al l utilities are 32 bit, for extra performance.

To O r d e r ca l l - 0171 833 1022
perenne



If it doesn’t say ‘StP’, don’t go.

StP stands for 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
o n l y 100% safe way t o make the n e c e s s a r y move t o OO.

StP g ives y o u all the features you need f o r high-powered OO
software development, with full life-cycle support throughout
your e n t i r e development process. The central, shared reposi tory

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

control and configuration m a n a g e m e n t - it also enables y o u to
build fully integrated solutions.

The e n g i n e that drives StP and makes i t s o much better than the
c o m p e t i t i o n is i t s open, flexible architecture. Rather than f o r c i n g

you down one 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 y o u r needs a s you go.

Always 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 n e w or e m e r g i n g techniques, protect ing your i n v e s t m e n t

along the way.

StP r u n son all leading UNIX workstat d will sc

© 1995 IDE L
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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 so f tware solutions over the
past t e n y e a r s . 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 p u t you safely ahead in the
race to O O , complete and r e t u r n the attached coupon by post or
by faxing it to IDE on 01483 312
on 01483 579000.

01483 579000
2. Alternatively, call us now

e e eeee e e e
CX Please send mem o r e information about StP for OO.
Name
Company name & address

Telephone
L e e e e e e e e e e e e e e e e e e we e e e e e e e e e
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Tired of
Juggling Your Team

evelopment?
ec freeWhite, "
P- BYCS demo dikes

Team development adds its own set of challenges to the development process‐communicating

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

. J ¥ ‘N 2 figuration management 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-The Standard for SCM

INTERSOWV Pvcs adapts 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 by more 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.All rights
reserved. INTERSOLV and PVCS are
registered trademarks of INTERSOLV,
Inc. Other company or product
names mentioned herein may be
trademarks or registered trademarks
of their respective companies.
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G u p t a ( U K ) L im i t ed , L u n a r H o u s e , G l o b e Park, Ma r l ow,

Coma

SQLBa s e 6 . 0 o f fe rs f u l l r e l a t i ona l funct ional i ty a n d

e x c e p t i o n a l p e r f o r m a n c e a n d i s sca leab le f r o m l ap t o p t o

L AN server; s tanda lone PC to mo b i l e device.

SQLBase 6 . 0 is d e s i g n e d to r u n on a PC archi tecture

a n d fea tu res a resource f r iend ly e n g i n e w h i c h w i l l r u n

o n a n y 3 8 6 based PC w i t h 4 M b o f m em o r y .

SQLBa s e 6 . 0 c ome s GUPTAOL ng

w i t h SQLConso le 2 . 0 , a é

g r a p h i c a l d a t abase ma i n t enance t o o l , t h a t a l l o w s

SQLBase t o o p e r a t e i n a fu l l y u na t t e nded m o d e .

SQLBa s e 6 . 0 g i v e s y o u H i g h - End Funct ional i ty f o r

L ow - E n d Pla t fo rms at an Unbeatab le P r i ce !

Ca l l n o w on t h e f r e e G u p t a In f oL i ne f o r f u r t he r details

G U P T A ’
SOLBase is aregisteredtrademark of Gupta Corporation ©1995G u p t aCorp.

Buck i nghamsh i r e . SL7 1LW_ Te l : 0 1 6 2 8 4 7 8 3 3 3 F a x : 0 1 6 2 8 4 8 1 0 7 6

o n SQLBa s e 6 . 0 .



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

or email editorial @dotexe.demon.co.uk Unless your letter is marked ‘not for publication’,

it will be considered for inclusion. Letters may be edited.

Reader quite content
Sir,
Unlike your disgruntled reader (Letters,
EXE May 95), this reader likes the maga‑
zine the way it is, especially now that Ms
Stob has returned. Is there a Verity Stob
Fanclub?If not, why not?

Bi l lPringle
Stirling FK8

Are there any more like you at home? ; -)

Psychedelic
Sir,
On receiving the May issue of your maga‑
zine, I was delighted to see that good sense
has prevailed again, and that Verity Stob
has been restored to her former position on
the back page.

Unfortunately, the free pair of psyche‑
delic 3-D glasses, required for reading the
article on page 78, were missing from my
copy. Could you please send mea pair?

RaymondButler
Croydon
Surrey

Sorry, a l l gone. You could t r y applying
to Wired directly, since this page was
inspiredby its wacky layout...

MsStob blushed when shown the let‑
ters of Messrs Pringle & Butler, thanks
them for their k i n d remarks a n d says
they are ap a i rofsweeties.

Lifewithout BIOS
Sir,
Dave Bartrum (Letters, EXE May 9 5 )
should look at i n t 1 5 h services 9 0 h and
91h. When an i n t 1 3 h service issues a
request to the disk it also issues an i n t 15h
with ax = 9000h. A multi taskingoperating
system can trap this.

When the disk is ready and interrupts,
the ISRissues i n t 1 5 hwith ax = 9100h.
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Full details are in (amongother places) Ray
Duncan’s book Advanced MS-DOS Pro‑
gramming.

Roger Woollett
(Internet address supplied)

HelloWorld
Sir,
What’s this new Stob section with lousy
jokes? Doyou really think that a trivial C
program could be considered a ‘Program‑
mer’s suicide’. Try to write that in an auto‑
modifiablecode where none of the letters in
the words ‘Goodbye World’ appear. That
would bea little better.

Sarah Leftcroft
Inverness
Scotland

Sor ry y o u didn’ t include the code in
y o u r letter. That could bean idea for a
competition.Any takers?

Hmmm!
Sir,
Doyou think in future, you can make your
program lists slightly bigger? I’ve just got
some nice OCR software and it would save
loads of time if I could scan in the programs
& dump em straight into C. It recognises
most characters, but a few are a bit dodgy...

This would help me and a great many
others get more from your magazine.

Mark Lansley
(Internet address supplied)

The layout in small characters on a yel‑
lowbackground( w h i c hdoesn’t show up
when Xeroxed) was adopted some years
ago, when developers used to photocopy
the code to enlarge it a n d type it in . In
recent times, w i th the increasingpre ‑
dominance of long Windows programs
full of house-keeping material, we are
publ ishing fewer complete listings, so
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there is much less code which you c a n
type in andr u nstraight off.Easeofpho‑
tocopying has thus become less of a p r i ‑
ority.

Weareunwi l l ingto increase the font
size because we would ra ther use o u r
precious space for the art icles. Note
that the full code is usually available
for free by other means. Most of i t is in
the exe/filestopic on Cix and, from this
month, also on ftp.exe.co.uk (anony‑
m o u s ftp). Alternatively, the unwired
may send us an SAE a n d disk stat ing
which code is required, a n d it w i l l be
sent bysnail-mail.

Webelieve that this policy allows us
to make the most of the magazine space
available, while allowingo u r readersto
get holdof source codequickly andcon‑
veniently. However, if there a r e m a n y
others with Mr Lansley’sproblemweare
happy to reconsider.

C++ Copy Constructors
Sir,
Just a small note to point out that in the
OOP article ‘C++ Copy Constructor’ in your
April edition, the author fails to point out a
solution to the problem of the copy construc‑
tor beingcalled when the assignment opera‑
tor is used.

That solution is simply to change the dec‑
laration o f the o p e r a t o r = operator s o that
it returns a reference to the object, e.g.

demo& o p e r a t o r = ( d e m o & dmo) ;

Since the temporary instance is no longer
created, the copy constructor is not called.

As far as I am aware this is the recom‑
mended method of declaring assignment
functions for this very reason, since there is
obviously a potentially large overhead in
performingthe same operation twice.

PaulBramley
Software Services
Kingston Communications (Hul l )ple
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Useful people to know, Solution Providers.
TION PROVIDER Exposure totheir high voltage advice

and experience can be good for a company’s
profits.

Sowhy should Microsoft® plug these,
rather than other third party companies?

Three reasons. First, Microsoft Solution Providers are completely
independent from Microsoft, so they'll provide you with the most
appropriate business solution.

Secondly, they have access to all Microsoft technology, (which
doesn't need a plug because it already has a lead).

Thirdly, skills. You don’t get a name like “Microsoft Solution Provider”
unless you have a Microsoft Certified Professional on the staff.

And you don’t get a name like “Microsoft Certified Professional”
unless you have the practical e x p e r i e n c e t o pass a series o f tough
Microsoft exams.

After al l , we want you to have absolute confidence in Solution
Providers.

a ‐{ There are over 650 Microsoft Solution Providers to plug into,
providing specialist help in areas such as: consulting, development,
integration, support, training and licensing.

If you'd like some names and numbers, call the number below.
You can also ask for a copy of the ‘Solutions in Business Directory’

on CD-Rom which includes examples of innovative business solutions
provided by some of our leading Solution Providers.

The number is 0345 300 125 (please quote ext 336).
It’s one power line that won't add to your overheads.

Microsoft Solution Providers

plug.
Micresoft

WHERE DO Y O U WANT TO GO TODAY?™

SIRCLE NO. 143

Microsoft and its Solution Providers can give you the advantage. Find out how on 0345 300125 extension 336
Microsoft is 2 registered trademark and Where do you want to go today? is 2 trademark of the Microsoft Corporat ion



Requiring users to find bugs in machine generated C++ code, and
understand how that maps to the original 4GL code, just doesn’t
make sense.

EXE:You emphasiseDelphi’s versatility as an advantage, but
surely it is also a drawback? If one needs to build, say, a
client/server appl icat ion, PowerBui lder offers better
CASE/databasemanagement facilities thanDelphi.

AH: There’s aninherent advantage to beingversatile. Look at the
computer on my desktop. Do I needa dedicatedword processor, a PC
for my spreadsheets anda terminal with access to my customer
records? No, I've got one PC that’s versatile enough to do all these
things.

Avery large American retail chain ‐ one of the largest -just stan‑
dardisedonDelphiover PowerBuilderpreciselybecausetheir engineers
can do85% ofall their work usingDelphiversus 60%oftheirwork using
PowerBuilder.That saves themenormous amounts ofmoneyandcom‑
plexity, includingin ways youmay not have considered.

As anexample, skills and techniques learnedwritinga small util‑
i ty are directly applicable toclient/server projects.A lotof today’s pro‑
grammers startedout bywriting those littlecommand-line utilities in
the goodold days. It’sa great way to experiment with andmaster the
use of data structures, object-oriented techniques or learning about
theWindowsAPI. Consider,also,howusingthe same tool for abroad
range of applications provides a company with a neat training path:
someone can start writing non-database programs and then gradu‑
ally move onto projects dealingwith valuable corporate data.
There’s no end to the components and views you can add to Del‑

phi. The population of programmers who can build components in
Delphi is much larger than with any other tool on the market.We're
back to the days when one programmer in one room can build and
test somethingthat can be usedby tens of thousands ofother people.
Canyou imagine what the availability of specialised component sets
will be like in six months? In ayear?

I think the entire point of combining a component-based visual
development environmentwith anobject-orientedcompiler anddata‑
base technology is to make sure you never r u n out of gas. That’s not
abug‐ it’s a feature.

EXE: Bu t if y o u want a quick andd i r t y hack, surely it makes
sense to useVisualBasic,becauseeverybody c a n use it without
hav ing to master a scary, complex language l ikePascal.

AH: As we like to say, “It’s not your father’s Turbo Pascal any
more”.Wemade sure that the Object Pascal code you have to write is
aseasy asBasicbut without limitations.

We've taken great pains to make sure
that when you're interacting with compo‑
nents,the codeyou write is assimple aspos‑
sible ‐ but no simpler. Many reviewers
have remarkedthat they thought they were
codingin Basicwhen they first startedusing
Delphi. It’s that easy.When they want to do
somethingmore interestingand start using
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We’re quite happy with the class reference
model. It’s simple to understand, efficient,
and allows us to add garbage collection

F EATURE
the richness of the language, they usually start remembering how
much they likePascal.

In fact, I think you are missing an essential advantage of Delphi.
Anybody who has used a compiler ‐ especially one that supports
good type-checking ‐ knows that it is really aprogrammer’s best
friend. When it tells you it’s probably not a good idea to take the
square root of your Window caption, it’s showingyoua logic error in
your code and saving you time. Is it an advantage that BASIC will
perform automatic type conversions in that circumstance instead of
givingyou an error? I wish my spell checker program could complain
about the logic of a paragraph I’ve written in the same way as our
compiler warns you about illogical programmingstatements.

Our 32-bit compiler goes even further and offers you all sorts of
hints about problems it detects in your program. This kind of help is
invaluable and one of the things that makes programming in Delphi
very productive.

Inheriting from Turbo Pascal

EXE: Turbo Pascal, and now Delphi, a r e well known for fast
compile/link cycles. How is this done?

AH: Borland has over ten years of experience in building the
world’s fastest compilers, andwe've put that knowledge to good use in
Delphi ‐ it compiles at about 350,000 lines per minute on a 90MHz
Pentium.A number of factors contribute to this throughput. Delphi
units (code modules)compile to .DCUfiles, which you can think of as
acombinationofaC++ precompiledheaderfile and an .OBJfile. (It ’s
funny howthe hot topic in the C++ community is pre-compiledheader
files and incremental linking ‐ Borland’s Object Pascal technology
has hadthese features for more than eight years.) Delphi units spec‑
ify what other units they depend on through usEs clauses ‐ sort of
like C++ # i n c l u des o fheader files. By analysingthe USES clauseso f
each unit in a project, the compiler can automatically performmini‑
mal builds with no need for a make file. The net result is that the
compiler never compilesmore than it has to, and it nevercompiles the
same thing more than once. Finally, the clean syntax ofObject Pas‑
cal allows for very fast parsing.

EXE: Is the compiler engine itselfwr i t ten in Delphi? How
muchdoes it differ from the BorlandPascal 7compiler?

AH: The compiler is written in assembly language.It is fully back‑
wards compatible with Borland Pascal 7, and we’ve added lots of
object-oriented extensions such asclass references, virtual construc‑
tors, and the Is and As operators. We dida lot of work to enable
declaring, registeringandfiling properties andwegenerate run-time
type information that’s used to communicate published property,
event and method information to the development environment.
You'll see some interesting applications of that capability in our 32‑
bit release. One very unusual enhancement was our use of bound
method instance pointers to implement event delegation. They're
very efficient and fit nicely into the language.And of course wedid a
lot of work to add structured exception handling. In addition, there
are lots of little niceties that people have requested, such as support
for Ccalling conventions.

in some future release.
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EXE: De l p h i implements objects in a m a n n e r s im i l a r to
Apple’s Object Pascal, wi th a l l objects allocated on the heap.
Previous versions of Turbo/Borland Pascal used a more C++
l ikeapproach,wi th the abil i ty to allocate objects on the stack
and statically. Can you explain the reasoningbehind this
change in approach?

AH: It really is a questionof features vs. complexity. The philoso‑
phy of Delphi’s Object Pascal language is to deliver the r igh t set of
language features, asopposed to any language feature ever knownto
mankind. It ’s the well known 80/20 rule: You can get 80% of the
power for 20% of the complexity, but squeezing out that last 20% of
powermakes the whole thingfive times as complex to program.Mix‑
ing static and dynamic allocation of objects is one of those features
that fall into the latter group. By implementing a pure reference
model wewere able to simplify the entire Delphi component library,
anddoawaywitha lot of the pointermanagement that plaguesother
products. Even though Delphiobjects are allocated on the heap, in a
typical Delphi applicationyou never have to dealwith allocatingand
freeing them.

EXE:I findthis answerquitesurprisingandcounter-intuitive.
You had already implemented mixed static/dynamic alloca‑
tion, andthereforepresumablycrackedtheproblems involved,
sowhy go to the trouble to revert to the Apple Object Pascal
approachwhichyou had ini t ia l ly rejected?

AH:Wedidn’t revert to anything, because wereally started with
a clean slate. Our class reference model is sufficiently powerful and
flexible that having only one sort of class is actually an advantage.
Once yougive someone twoways to do the same thing,youhavemade
your product less usable andyou have to now help them understand
when to useastatically allocatedclassversus adynamically allocated
one. We're quite happy with the choice we’ve made. It’s simple to
understand,efficient,andallowsus to addgarbage collection in some
future release.And,of course, if you've got old code fromBorlandPas‑
cal 7 that uses old style objects, you can still compile it from within
Delphi.

Figure2 -Handlingfloatingpoint exceptions
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Exceptions are a quiet revolution ‐ they
truly simplify the way you write code.
For the most part you can write your
code as if errors will never occur.

F E AT U R E
EXE: Why d i d y o u abandon OWL,
insteadof revising i t , l ike the C++ devel‑
opment group?AsI recall, shortlyafter
it was first released, Borlandproposed
OWL to the Object Management Group
as a Standard for application frame‑
works under Windows. A complete revi‑
sion after so few years doesn’t inspire

confidencein the company’s commitment to i ts standards.

AH: The proposalwe made to OMGwas basedon the C++ OWL,
which is quite different fromPascal’s.The PascalOWL library really
wasn’t designed with exceptions, properties, events, and so on in
mind, and it was basedon the older more complicated object model.
We felt that a fresh start was more appropriate in order to attain the
ease ofuse that wewanted for Delphi. Butwedid carry over quite a
lot of code from OWL, and Delphi will still compile your old OWL
applications.

EXE:Exception-handling- what were themajor influenceson
you r design?

AH:Welookedat anumberof languagesandimplementations,and
weremost influencedbyC++ andModula-3.As in C++,anexception in
Delphi is simply a class, which means you can take advantage of the
inheritancemechanism to handle whole sets of exceptions easily.

For example,Delphi declares anumberof classes which dealwith
floating-point exceptions (shown in Figure 1).As youcan see,EMa th ‑
E r r o r is the ancestor of the other exceptions. This turns out to be
really neat when you write a TRY. .EXCEPT statement to handles
floating-point exceptions (Figure 2). I f the Pe r f o rmCa l c u l a t i o n s
procedure raises anEZeroDivideexception, it is handledbythe first
handler. I f i t raises any other EMa t h E r r o r exception, the second
handler takes care of i t .Since there is noELSEclause,noother excep‑
tions are handled ‐ they are instead propagated to an enclosing
exception handler.

Wealso borrowed... that is to say wewere inspiredbyModula-3’s
syntax for exceptionhandling. Especially the TRY. . .F INALLY block
for protecting resources,which is somethingof a pig to doin C++.

Exceptions are a quiet revolution ‐ they truly simplify the way
youwrite code. For themost part you canwrite your code as if errors
will never occur, insteadof spending the bulk of your time trying to
determine if an error occurred, and if so, how best to clean up and
back out ofwhat you were doing. Delphi’sVisual Component Library
was designed from the ground up with exception handling built in,
and that is a large part of the reason why Delphi and applications
written in Delphi are sofault tolerant. One ofmy favourite demos is
a litt le two-liner that, on the click of a button, assignsN I L to a
pointer, and then dereferences the pointer. Each time you click the
button,Delphireports that aGeneralProtectionFaultexceptionhas
occurred,butbecauseof thebuilt-inexceptionhandlinglogic,the app
keeps running insteadof bringing itselfdown.

EXE:Delphi’s abi l i ty to handle GP faults is indeed one of i ts
neatest tricks. Was it difficult to implement?

AH: It wasn’t too bad, but it did take some nifty use of TOOL‑
HELP.DLL which implements the Windows low-level system tools
interface. Webasically register an interrupt call-back function which
maps processor faults into Delphi exceptions. The reason that it all
works, though, is that VCL was engineered from the ground up to be
exception aware. Because of that, when a GP fault occurs and is
mappedintoanexception,theoperationthatwas in progresswill auto‑
matically knowhow to back out andclean itself up.
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EXE: Canwe expect any other majorsyntax
additions/changes, for example Eiffel style
assertions?

AH: We're always evaluating new language
features, and surely there will be some in the
upcoming 32-bit version. I'd rather not get into
specifics, but as a rule, we don’t really think
about languageextensions in the abstract. Insteadwe look at the lan‑
guage as part of a bigger picture (class library, component model,
visual environment) that must evolve as a whole to support new tech‑
nologies and improve ease of use.

Delphi 95

EXE: Canyougive Delphiprogrammers anyguidance on how
best to write applications that w i l lbeportableto the 32-bit ver‑
sion of Delphi?

AH: Delphi’sVisual Component Library was designed with porta‑
bility in mind.As longasyou stay away from in-lineassembler, 16-bit
pointer arithmetic, and Windows 3.1API functions which aren’t sup‑
ported in the Win32 API, your apps should port with littleor nomod‑
ification.

The C a r d i n a l and S m a l l i n t types were introduced to facilitate
portable code. O f the built-in types, S h o r t i n t , S m a l l i n t ,
L o n g i n t , B y t e andWord have identical representations in 16-and
32-bit code. The I n t e g e r and C a r d i n a l types, o n the other hand,
represent the most efficient signed and unsigned integer types of the
particular platform. In the 16-bit version they are 16-bit entities, and
in the 32-bit version they are 32-bit entities. In general, you should
use I n t e g e r and C a r d i n a l whenever possible, and S h o r t i n t ,
S m a l l i n t , L o n g i n t , B y t e , andWord only when the exact storage
representation matters.

Any 64K limitations found in the 16-bit version will disappear in
the 32-bit version. For example, the 32-bit version allows you to
declare arrays and allocate heapblocks of any size up to 4GB!

EXE:What is the current stateof the 32-bit version? Wil l it sup‑
p o r t 16-bit VBXs, likeBC++?Delphi16-bitcode runs somewhat
slower than C++ - a r eyou doing anythingabout this for the 32‑
bi t version?

AH: Delphi was written to be portable ‐ we've been working on
the 16-and32-bit versions in parallelsince day one.The 32-bit version
is in field test now,andit will shipshortly after the commercial release
ofWindows 95. Yes, there is a foundation of32-bit VBX support tech‑
nology available in-house, but ou r primary focus is OCX controls.
That’s what the competition is working on, and that’s where we see
the market going.

With respect to better code generation, Delphi-32 generates the
same high-quality code as Borland C++ 4.5 ‐ in fact, they use the
same optimisingback-endcode generator.

EXE:Delphi is a terrific toolfor rapidlydevelopingstate of the
a r t software, bu t a number of shareware authors have
expressed a wish that executables could be made smaller. Is it
technically feasible to create aDLL-basedversion of VCL?

AH: It’s something we're lookingat, and certainly some of the 16‑
bitcomplexities with respect to multipleDLLclients aregone in 32-bit
land. I can’t yet comment onspecific solutions, other than to say that
we're actively lookingat ways to make our executables even smaller.
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| sometimes hear the comment “The
programmers that wrote this %&##$

thing should be forced to use it
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themselves!”. Well, we did.

Some old gripes

EXE:A long-standingandmajorcriticism of BorlandPascalis
theproprietarynature of the objectfile format. Why won’t Bor‑
l and at least document the file format? At the moment, if you
don’t have the source code, a l ly o u r units become useless each
time the compiler is updated.

AH: We're well aware of these issues, and the 32-bit version will
address them in a number of ways. What I can tell you at this point is
that the 32-bit compiler has anoptionto produce .OBJfiles,which can
be linked with .OBJfiles producedby other compilers.

EXE:A related issue: the Delphi use r has s t i l l to translate the
(typically) C/C++ headersof DLLs intoDelphi import units, an
exercise which is at best tedious and time consuming. Given
thatBorlandhasa lotof C++parsingexpertise lyingaroundon
theground, are there ever beena n yplansto createa headerfile
translation tool?

AH: Well, I’m not sure which C/C++ headersyou're talking about.
We've already translated all the Windows andOLE 2 API header files,
and corresponding interface units are included with Delphi. But
you're right, if you have a 3rd party DLL that was previously only
interfaced to C/C++, somebody will have to do the translation. Usu‑
ally, it’s not that bad and I think you'll see an increasing number of
vendors providing Delphi interface files for their DLLs. Also, I think
you'll see more and more products take advantage of the OLE 2
I Ty p e L i b and I T y p e I n f o interfaces, and we'll provide a tool that
takes that information and produces a Delphi interface unit.
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Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
al l 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!
Somefeatures of CommLib 5.0:
a Level 2device-independent C functions for these drivers: MSWindows,

Greenleaf Standard, Fast, Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled, MODEM Assist, FOSSIL
NEW! Support for WIN-32 API and 32bit 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:
Q Free source code
4 Al l memory models supplied
a Examples that compile and r u n included for every function
4 Professional documentation
4 Free technical support and access to our BBS

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 includes a fast, efficient
compression engine and architecture
for addition of other compression
methods. You control source and
destination (file, memory, port, etc.) of
al l data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib MajorFeatures:
Q 100% C++ class library plus C interface
Q Supports Microsoft Windows 3.1,

MS-DOS, and Watcom 32-bit extended
DOS

4 Portable data compression is fast and
efficient

3 Platform and language independence
Q Coded for Win32 - smooth path to

32-bit Windows

Introducing Greenleaf ArchiveLib
4

4

4

a

4

Painless Data Compression and Archiving

Extensible through plug-in
compression classes
Five compression levels ‐ auto or
manual selection
Versatile archiving ‐ files, memory
objects
File information automatically
included in archive
Release and 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
25classes ‐ over 100 functions in C
and C++

What's included
4
Q

a

Free source code
All memory models supplied
Examples that compile and r u n
included for every function
Professional documentation
Free technical support and access to
ou r BBS

Greenleaf CommLib 5.0
Only £259 excluding delivery

and VAT
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

GREENI.EAFa

Greenleaf ArchiveLib

Only £229 excluding delivery
and VAT

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

GREENIEAF
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F E AT U R E S

Adventure in a blind alley
f

q 2) » |

Developing software for the
visually impaired requires

some special care but it isn’t
that tough. EXE has teamed

up with the RNIB to challenge
the games developers

amongst you. To get you
started David Mery gives a

few hints.

challengingblindness
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When creating a program, very few devel‑
opers think about the special needsofd i s ‑
abled people. This restricts considerably
the range of software which disabled can
use. To help change this situation, EXE is
collaborating wi th the Royal National
Institute for the Blind to launch a game
contest. The goal is to develop an adven‑
ture game which can beenjoyed by most of
the visually impaired population.

First let’s - talk - about the implica‑
tions. Contrary to common belief, not a l l
visually impaired persons are blind. The
term covers a much wider range of the pop‑
ulation.To be successful the game must be
usable and enjoyable by the largest num‑
ber of potential gamers: from those with
only a partial loss of sight to the com‑
pletely blind. Windows or other GUIs are
not a good choice of operating system. How
do you navigate between windows when
you don’t see the windows themselves, let
alone the mouse cursor? The best platform
is DOS. That doesn’t mean that the game
has to betext only but it must havea text‑
only mode.

Clearly, the more interface options a
program offers, the more people can use it
and the better it is. Most games developed
these days a r e graphics based. But for
nearly all adventure games, the move from
text to graphics had more to do with mak‑
ing the game attractive than introducing
features impossible to render in a text
environment. So why n o t offer both
options? Graphics for those that can use it
and text descriptions for the rest.

Another issue to bear in mind is timing.
Computer users react with very different
speed; this is even more true for the visu‑
ally impaired. So, do not require the user

Turing test

to respond within a fixed time or, alterna‑
tively, make the time delay a parameter.

The marketing considerations when
developing applications for visually
impaired are really the sameas for any
other section of the public. Either you limit
the options and target the software to a
particular group of the computer users, or
you design the program to make it as open
as possible.

Text, then voice
Why so much emphasis ona text inter‑
face? Because displayed text can easily be
read out by suitable specialised devices.
For instance, all the PCs at the RNIB Red
H i l l College are equipped with HAL, a
speech synthesiser, and LUNAR, a screen
enlarger. Some of the students are happy
using only the LUNAR system as long as
they can set the colours to what’s best for
their vision, while others do all their work
with the speech synthesiser. Several solu‑
tions for several needs. This really cannot
be over-emphasised.

Every year Robert Epstein, Research Professor at the National University of San Diego, directsa
contest in artificialintelligence based onthe ‘Turing Test’. This test was devised byAlan Turing to
determine if amachine is thinking or, in other words, is intelligent. In the test, apanel of judges
converse with the machine via aterminal. If the panelcannot distinguish if they're effectively convers‑
ing with a machine or with a human, then the machine is considered to have passed the Turing test
and it must beconcluded that it is indeed intelligent.

Epstein recently received suggestions to modify the test to allow visual and auditory input even
though Alan Turing specifically ruledout such input.The Prize Committee favours Turing's view, but
it’sstillanissue. To help them make a decision, Epstein is turning to the blindand deaf community.
He's looking for aprofessional who is both blind and deaf to advise the Committee.

d can becontacted by email atrepstein@nunic.nu.edu
o rb yp h o n eo n0016 1 9436 4400.
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GUIs and the visually impaired
Satisfactory solutions havebeendevelopedfor the visually impairedto

give them access to DOSmachines. From speech synthesiser to Braille
output, there are many products on the market. But walk into any office
today andyouwill findmainlyWindows or Macworkstations. For persons
with only a partial loss of sight, magnifier programs can be the solution ‑
butwhat about completely blindpeople?

GUls are tied upwith visual clues to such anextent that it looks likean
impossible task to finda non-visual representation. Howto indicatewhich
window hasthe focus,where themousecursor is, what iconsare present,
etc? Direct manipulations such as double clicking on an icon, drag and
drop or selecting options ina dialog box are among the manyadvantages
providedbyGUIs to sighted users. Even text displayed in GUIs is often in
graphical form.

Another related problem is information overload. Graphical represen‑
tation allows a sighted user to access a great amount of information in a
very short time. To readordescribeawhole screenpreciselywhenseveral
applications are open could take a very long time.

The first commercial GUI screen readers are now appearing on the
market but the technology is still in its infancy and is probably not the best
solution for GUIs. The problem is that they are graphical screen readers
notgraphicalinterfacereaders.They focus only onthe informationcontent
present on the screen.

The Commission of the European Community funded a project to
examine these issues. Textual and Graphical User Interfaces for Blind
People (GUIB)as it is called, surveyedvisually disabledcomputer users in
1993anddiscovered that 46% had usedaGUIand that 39% of those that
hadn't might need to useone. The first figure must have increased since
the survey was done. GUIB also surveyed software firms and found that
only 27% planned to have text based alternatives to GUIs. Unless solu‑
tions become commercially available the future is bleak for visually
impairedcomputer users.

Non-speech representation
A lot of effort has already been put into devising ways a visually

impaired person can interact with a GUI. Even though some work is now
quiteold, littleof it has reachedthe commercial stage. Someof the projects
havecometoacomplete haltmainly becauseof developers changingjob.

Someearliest work in this area was done in 1988byAlistair Edwards
at theOpen University.Hecreated an interfacewhere entitiesof the visual
interface were replaced by auditory elements. His system was primitive
becauseof the way that he imposedconstraints on the GUI environment.
The numberof windows in the GUI desktopwas fixed.Windows were of a
fixed size, could not be moved and did not overlap. Edwards's environ‑

ment wasa step in the right direction but still far away from a standard
screen inamodernGUI.One importantgain from this researchconcerned
the type of sounds thatshouldbegenerated. ‘Thetones usedwere simple
square-waves of different pitches [...] One way that the user's memory
loadcould bereducedwould be if more informationcould beconveyed in
the sounds used inthe interface.’

One of the most impressiveprojects usingauditory signals is the Son‑
icFinder by Bill Gaver in 1993 at the Xerox EuroPARC in Cambridge.
Gaver created adesktop for theMacintoshwhere all the interactionswere
associated with speech and non-speech sounds. He added meaningful
sounds to all common desktop operations such as cutand paste. In his
system every computer object was acoustically modelled on the sound
producedbydifferent naturalmaterials.

Windowscould be renderedas blocksof woodandthemouseasa bit
of metal.When themousewas moved itwouldsound likeasoft hammer‑
ingona pieceof metal, the closing of anopenwindow could bethe sound
of a hammer banged on a block of wood and so on. Three parameters
were usedto distinguish between eachobjects: shape, sizeandmaterial,
andone for events happening to a particular object: mallethardness.

This approachgivesa lotof information inatotally nonvisualway, ina
very short time. Though very convincing, SonicFinder has been released
only as a developer's version and never went to the stage of a formal
release.Gaver says ‘itwas usedbymanypeoplevery informally. It is now
completely out of date, it wouldn’t runonanyMacintoshtoday’.

This researchcould also be usedfor the benefit of the sighted.Gaver
devised a sound system in the lab that would alert all the researchers of
different events happening.

The GUIB group has development teams all around Europeworking
on several projects, including one which is also based on non speech
sounds, althoughthis time itwas developedfor theWindowsenvironment.
Mouse tracking is represented by steps walking on different natural sur‑
faces. The surfaces correspond to the condition of the desktop: active or
passivewindow, ProgramManager...Themouseshape is associatedwith
two mainsounds: elastic bandwhen on awindow's borderandclock tick‑
ing for the hourglass. Icons are associated with a spring sound: when
they're activated the pitchchanges. Aswitch sound is usedfor buttons.

Handlingwindows ismorecomplex.When awindow pops up,youcan
hear a door opening with a pitch which is function of the window's size.
Status bars are step sounds on a sand surface. Moving is like scratching
and sizing likean elastic band. The desktop is associatedwith a continu‑
ous sound of cricket, jungle, sea or forest.

(Continuedoverleaf)

The cost of such systems, about £240 for
HAL and £200 for LUNAR, means that
they’re not aswidespread onhome systems
asthey should be.A digitised recordingof a
voice played via a sound card could be an
alternative solution. The problem with
sound cards is that, although they’re low
cost, they’re usually difficult to install and
often have controls located in the most
awkward positions. The volume knob on
most cards is located on the back of the
card itself. For these reasons they’re not as
popular with the visually impaired as you
might expect. Only two PCs at RedH i l l col‑
lege are equipped with sound cards. If you
plan to include sampled sound and voices
in you r game, make it an option.

Speech generated by synthesisers is
notoriously unclear, although regular
users of such devices become adept at
understanding the synthesised voice.
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Most products offer a memo r y and a
repeat option, but it’s still a good idea to
include a ‘redisplay last message’ com‑
mand in the game.

Configuration
Special care must begiven to the configura‑
tion of the game. This bit of software needs
to be accessible by most r igh t away. It
should be text only, with a good colour con‑
trast, and should be controlled by easily
accessible keys on the keyboard. Experi‑
enced PC users can access function keys
without muchtrouble, butnovices may have
problems moving back and forth from the
standard keyboard to the function keys.

Besides the obvious option of choosing
between text or graphic mode, the back‑
ground and foreground colours should be
customisable as well as the key assign‑
ments. The numeric keypad is often needed
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by magnifying programs, so if you plan to
use direction keys in your game do not
dependonbeing able to use these keys.

One problem that can easily be ove r ‑
looked is that of the documentation. If it
can’t be read, even the best game might end
up ona shelf. As you can probably guess by
now, the official advice is to provide options.



INTERSOLV’sODBCConnects
To:Accounting uses Sybase, 4 ALLBASE

Sales is using dBase and Btrieve
. Marketing hasn’t decided! Clipper

DB2

* DB2/2
DB2/6000
dBASE
Excel .XLSfiles
FoxBase
FoxPro
Gupta SQLBase
IMAGE/SQL
INFORMIX
INGRES
Microsoft SQL Server
NetWareSQL
Oracle
Paradox
PROGRESS
SQL/400
SQUDS
Sybase
SybaseSQLServer
Teradata
Text files
XDB

“ OperatingSystems Supported:Hardwiringour client/server Windows

applications to asingle DBMSis crazy!” WindowsNT
Solaris

INTERSOLV DataDirect - theOne DevelopmentView
standard in client/server

Many DeploymentOptions
INTERSOLV's cross-platform data Using INTERSOLV's drivers, you data access:
accessware is for developers can link any ODBC-enabled INTERSOLV DataDirect
building database-independent software to your choice of over 30 netsPayee trial0
applications using ODBC. Our different data stores. Even ODBC ODBC-compliant applications.
unique, thinly layered approach applications not built using £500 per developer.

oe : . : INTERSOLV DataDirect ODBCleverages productivity and insulates INTERSOLV's developer kit are Pack enables users to
your application without blocking eligible. Most important, our ODBC seamlessly access corporate

A , . data from any application thataccess to key DBMS functionality. drivers are fast and memory supports ODBC standards. £350
With INTERSOLY, you code and efficient‐unlike other ODBC drivers | for all drivers, £85 per driver.
maintain a single set of highly effi- that hamper performance. So, if you | INTERSOLVDataDirect
cient sourcecode regardless of the need to link Excel to dBase, Lotus u a a or yeasLead
number of different data sources. 123 to SYBASE or Access to to boost development

productivity and optimise system
resources. £300 per developer.INFORMIX, check out

INTERSOLV's ODBC drivers

INTERSOLVwith ODBC is the Answer!
The Standard for Client/Server Data Access

akBuildingor deploying anODBC-enabled application?
Call System Science on 0171 833 1022
1-6 Bradley’s Close,White LionStreet, LondonN19PN Fax: 0171 837 6411

(©1904 INTERSOLY, nc.Allrightreserved.INTERSOLV, Excelr ter, Maintenance Workbench, PVCSusndQ6Ea r e i n er e dtrademartoand APS is wademack of INTERSOLY, lnc. O t he
oduct names mentioned herein may be trademarksor repsteredtrademarksoftheir respective

© CIRCLE NO. 149



Last month’s article took a
critical lookat the implementa‑

tion of Delphi from a program‑
mer’s point of view. This month,

we're going to conclude by examining
some other aspects of the system, notably

the VCL library, and the writ ing of Compo‑
nents.We’ll also look briefly at ways in
which you can trim the fat from your Delphi
programs.

DaveJewell
c o n c l u d e shis series o n
Delphi. In this month’s

article hegives
some practical tips to

Windows developers on
how to get to grip with

some powerful aspects
of the language.

An overview of the VCL library
The diagram in Figure 1 is taken from Bor‑
land’s on-line documentation - it provides a
thumbnail sketch of the VCL (Visual Com‑
ponent Library) hierarchy. Not all of the
built-in VCL component classes are shown,
but the diagram does illustrate the most
important groupings within the family tree.
In Smalltalk fashion, all classes are derived
from T O b j e c t , the great-great-grand-daddy
class. This class implements a certain
amount of low-level functionality, such as
I n h e r i t s F r o m , which determines whether
or no t a particular object is ultimately
derived from some specified class. There's a
method called I n s t a n c e S i z e which
returns the amount of storage ( i n bytes)
required by an object of a certain class and
another method,ClassName,which returns
the class name of a specified object. Inciden‑

tally, if you snoop around inside a Delphi
program’s .EXE file,

you'll find quite
TObject a few

Exception TSteam TP lent =TPrinter TList

TGraphicsObject Graphic TComponent TCanvas Picture Strings

TTimer Screen TMenultem TMenu TControl TCommonDialog TG ee

TGraphicControl TWinControl TApplication
TCustomComboB ox TButtonControl
TCustomControl TScroliBar
TCustomE dit TScrollingWinControl
TCustomListB ox TForn

Figure 1 -An overview of the VCL object hierarchy.Although not all classes are
shown in this diagram,you can see the major sub-divisions into visual and
non-visualcomponents, windowedand non-windowedcomponents, andsoforth.
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occurrences of what looks like class names
embedded within the code segments. Part of
the reason this stuff never gets stripped out
is because of the needto satisfy ClassName
calls at run-time. If you’ve got the VCL
source code, you'll find that T O b j e c t i s
implemented inside the System unit itself
( \ D E L P H I \ S O U R C E \ R T L \ S Y S \ S Y S ‑
TEM.PAS).

The next level of the hierarchy includes
TExcept ion , which implements the struc‑
tured exception handlingcapabilities ofDel‑
phi and T S t r e a m , which handles the
streaming of objects (both forms and compo‑
n e n t s ) to and from files. As already stated,
Figure 1 doesn’t tell the whole story - there
are other low-level classes such as T F i l e r ,
TReader and T W r i t e r which are part of the
streaming mechanism. T P e r s i s t e n t
objects can be streamed to and froma file ‑
hence the name. Most other useful VCL
classes are derived from this class.

Encapsulating GDI
The T G r a p h i c s O b j e c t i s the ancestor o f
the T F o n t , T P e n and TBrush classes, all of
which are object-oriented wrapper classes
around the LOGFONT, LOGPEN and LOG ‑
BRUSH data structures which should bevery
familiar to the seasoned Windows developer.
All three of these classes appear as fields
within the all-important T C a n v a s class.
T C a n v a s is the object oriented equivalent of
a device context. Using the T C a n v a s class,
graphics programming under Windows can
become very much simpler than it is when
done traditionally. For example, Listing 1
shows a simple FormPain t routine which
drawsa series of rectangles on the form
background - the result of runningthis code
is shown in Figure 2.

There are several things to notice here.
C a n v a s is a run-time property of the form
itself, whereas B r u s h ( o f class T B r u s h ) is a
property of the Canvas. C o l o r , in turn, is a
property of the brush object. This demon‑
strates the well-structured, hierarchical
natureofthe VCL library.When weassign a
value to the C o l o r field of the brush, anew
brush is created behind the scenes using
standard GDI calls. The resulting brush
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handle is automatically selected into the
device context correspondingto the Canvas
object. Thus the needfor the programmer to
concern himselfwith creating and deleting
drawingobjects andselectingthem intoand
out ofdevice contexts iseliminated.

You'll also notice the call t o F r ameRec t .
This is amethod of the Canvas object and
doesn’t therefore need to bepassed a device
context - the HDC is implied. There is a
number of other Canvas methods which do
the same job asWindows API functions of
the same name; R e c t a n g l e , E l l i p s e ,
RoundRect andsoon. Be careful not to con‑
fuse Can v a s methodswithAPI calls!
Wherever possible, it’s better to use the

VCL library rather than the API. Not only
will you write less code this way, but you'll
also have a much better chance of moving
your application painlessly to 32-bit Delphi
once it becomes available.This is especially
true when sending and receivingWindows
messages - the layoutof manymessageshas
changed betweenWin16 andWin32, hence
the need for the ‘message cracker’ macros
usedbyC/C++ developers.

If you do find it necessary to perform a
graphical drawing operation that isn’t
directly supported by VCL, you can simply
use Canvas .Handle to give you the device
context for the canvas. Similarly, the H a n ‑
d l e property of the form will give you the
correspondingwindow handle.

Two component kinds
Returning to the VCL hierarchy, the next
portof call is TComponent.Anycontrolwhich
canbemanipulatedfrom insideDelphi’sform
design environment must be derived from
this class - and this includes forms aswell.
There's an important distinction to bemade

Figure2- Runningthe small FormPaint
routine shown in Listing1.With VCL’s
encapsulationof theWindowsGDI,you're
notforever worryingabout selecting
things in andout devicecontexts, destroy‑
ingobjects andother nonsense...
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here between visual and non-visual controls
(o r components - as I said lastmonth,the two
terms are synonymous). According to the
VCL ReferenceManual's definition, a visual
control is somethingthat theusercanseeand
interact with at run-time. Examples of this
are push buttons, listboxes and so forth. By
this definition, you might think that menus
andFileOpen dialogs are examples of visual
controls, but they aren't! A better definition
might be: a visual control is something that
hasthe samedesign-time representationasit
hasat run-time.
Tomake this clearer, think aboutmenus,

common dialogs and - say - TDa t aSou r ce
controls. None of these have a design-time
representationwhich is remotely similar to
what they look like at run-time. ( I n fact,
DataSource components have no run-time
representationasfar aswhat appearsonthe
screen is concerned.) They are simply ‘place‑
holders’ - convenient hooks for accessingthe
functionality of Windows menus, COM‑
MDLG.DLLand the database subsystem.

Whencreatingyour owncomponents, it’s
very important to derive your new compo‑
nent from the rightplacein thehierarchy. If
you get it wrong, you'll end up fighting the
systemall the way. If youwant a visual com‑
ponent, thenderive it from TCont rol. If you
want anon-visualplaceholder, thenderive it
from TComp o n e n t . A s a n example, i f you
were creating a new ‘super-Image control’
capable of displaying GIF’s, JPEG’s and
other esoteric file formats, thenyou'd derive
i t from TCon t r o l . However, i f you want t o
encapsulatePKZIP-compatiblecompression
routines into aVCL component, then it
makes far more sense to use a non-visual
control basedaroundTComponent .
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Having taken the visual component
branch, there’s nowa further sub-division
into windowed and non-windowed controls.
As the name suggests, a windowed control
corresponds directly to a HWND at the API
level. Windowed controls can receive the
input focus, respond to mouse clicks and so
on. Virtually all the ‘standard’ controls such
ascheck boxes,edit boxes and pushbuttons
are derived from TWinCont ro l , as i s
Tform, the formclass itself.TheTé r a ph i c ‑
Con t r o l , o n the other hand, doesn’t corre‑
spond to a window, so it consumes less
system resources. It does include a canvas
on which to paint and it responds to paint
messages. It’s therefore ideal for creating
the ‘super-Imagecontrol’ referredto earlier.

To summarise then, when you're creat‑
ing a new component, you first need to ask
yourself whether or not the control will be
visual. If visual, you then need to ask
whether or not it needs to receive the input
focus. Based on the answers to these ques‑
tions, you can derive your new component
from an appropriate ancestor class.

Let’s now havea look at how to write
components and ensure that the size of the
application is reducedto aminimum.

Componentwriting
A Delphi component is written as an Object
Pascal unit. Compiled units are linked
together into a single large DLL called
COMPLIB.DCLwhich is usedby theDelphi
development environment.Obviously,when
you create an .EXE file, the code for each
unit is linked intoyour executable.A partic‑
ular unit can contain multiple components,
and these components can be placed onto
different pages of the Component Palette.
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When creating a new component you'd nor‑
mally use the Component Expert (available
from Delphi’s File m e n u ) to generate the
skeleton of your unit. You tell the expert
what you want to call the new component,
the class it’s derived from and the Compo‑
nent Palette page where you want the com‑
ponent to be located. Listing 2 shows a
skeletal unit generated by the Component
Expert - you needto add the component-spe‑

p r o c e d u r e TForml.FormPaint ( S e n d e r : TObject) ;
var

i ,  j :  I n t e g e r ;
b e g i n

f o r j : = 0 t o 5 0 d o
begin r a t

i i e j * 5 ; + 3
Canvas.Brush.Color := RGB (250
Canvas.FrameRect ( R e c t (i +

end; ‘
end ;

cific variables and function declarations to
the TGizmoL is t class definition, and then
add the code for any new methods.

You'll notice that the only routine (other
than methods of the exported class defini‑
t ion) which must beexported from the unit
is the R e g i s t e r procedure. Every compo‑
nent unit must have this procedure. It’s
called by the Delphi development environ‑
ment to register components, assigning

i ,  0 ,  i de
+10, i + 100, i + 1 0 0 ) ) ;

Listing 1-A simple FormPaint routine which drawsa series of rectangles on theform.

i c  d e c l a r a t i o n s  }

d  d e c l a r a t i o n s  }

0.1906 32768
9CE 32800

99430240, 1 9 6 3 2 7 6 8

° 0524F504
OD6O 43 S4 4F S2 OA 43 AF 4D 4D 41 AE

43 4E 54 45 $2 4B 42 AC07 43 AC
0 OS 42 $2 49 4S 46 07 45 SO 53 49

$3 45 AC 45 43 Sa 4F 52 08 50 AC

0003CB60 2876

by
1

Figure 4 -HeapWalkercan beused topinpoint the various modules usedbythe Delphi
development environment. Using GetModuleHandle, you can use this as the basisfor
implementingyour own run-time-only security mechanisms intoDelphicomponents.7
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them to specific pages of the Palette.A large
component uni t could potentially register
many different components within the R e g ‑
i s t e r routine.

Security issues
One issue which is of great concern to com‑
ponent writers is that of security. With a
Visual Basic VBX control, the VBX always
remains entirely separate from the pro‑
gram’s EXE file,and there’s always the dan‑
ger that some unscrupulous individual will
t ry and use the VBX in his or her programs.
When aVBXcontrol is initialised,it’s passed
a parameter which indicates whether it’s
being used at run-time ( f r o m a compiled
-EXE p r o g r a m ) or at design-time ( f r o m
inside the VB design env i ronment ) . I f the
latter, many third-party components check
for the presence ofa special ‘licensing’ file in
the \WINDOWS\SYSTEM directory, and
will refuse to r u n if the file isn’t there or is
deemed to beinvalid. In this way, it’s possi‑
ble to prevent unlicensed VBX files,
intended only to be used at run-time with
some finished application, from being incor‑
porated into new programs.

How does one add similar security fea‑
tures to Delphi components ? Since a Del‑
phi component is linked into the program’s
executable file, there’s no danger that a
component could be extracted and used
within another application - this wouldn’t
bea practical thing to do. However,a num‑
berofDelphicomponent vendors (including
TurboPower - well known to Pascal devel‑
opers for many years) have recently
released‘trial’ versions of their components
onto the Internet. These trial components
will do everything that can be done in the
full version with one exception - they will
refuse to r u n unless Delphi is present, cre‑
ating anexception which terminates execu‑
tion of the program containing the
component. It’s obviously a good idea to be
able to distribute components in this way
since users can t ry before they buy, while
at the same time the component writers
interests are protected.

How is this achieved ?You'll notice that I
said ‘refuse to r u n unless Delphi is present’.
I didn’t say ‘refuse to r u n outside the devel‑
opment environment’. TurboPower’s
Orpheus components wil l r u n quite happily
in a compiled, stand-alone executable pro‑
vided that Delphi is itselfloadedin memory.
By now, experienced Windows developers
will be saying ‘Aha !’ The secret, of course, is
t o just call G e t M o d u l e H a n d l e inside the
initialisation code for your unit, passing it
the string ‘DELPHI’. If a non-zero module
handle is returned, then you know that Del‑
phi is running. If you get aNULL handle,
then the component can generate an excep‑
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A one-to-many
association between two

classes may seem
straightforward.

But when moving from
design to implementation

it can be interpreted in
several different ways as

Mary Hope
demonstrates...

Figure 1-Partof the Analysis Model
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Oneof the most usedexpressionsaboutobject
technology is that it is seamless. This is gen‑
erally held to mean that you are dealing with
the same concepts and notation, i.e. classes,
throughout the lifecycle.This is undoubtedly
the case. However the term seamless seems
somehow to imply that moving from one
stage to another is a natural progression,
with little in the way of interpretation
required.But this is not necessarily so.

Object technology may be described as
the more ‘holistic’ approach to software
development but if you look at the books on
the subject there seems to be a divide
between those that deal with analysis/
design and those that cover object oriented
programming (usually in C++) . Of course
one explanation is that a text covering the
whole lifecycle would betoo large. But there
are probablycultural reasons aswell. One of
the remnants of the waterfall lifecycle days
is that many of us still define ourselves as
‘basically programmers’ or ‘at heart a sys‑
tems person’. The holism of object technol‑
ogy is often implementedbymortals who are
stronger at one end of the lifecycle than
another.
Soalthough the system may not have mile‑
stones, many authors tend to fade in/out at
various stages along the way. For instance
the strength of Rumbaugh’s Object Model‑
ingTechnique ( O M T ) is in analysis. Boochis
probably anticipating a trend in extending
his methodto cover more of the lifecycle. His
first book was called Object Oriented Design
but for the second edition he beefed up the
paragraphon analysis and retitled the book
Object OrientedAnalysis
and Design. Other
names firmly associated

T E C H N I Q U E S

Seamless, b u t open
to interpretation

with the front end of the lifecycle are Wirfs‑
Brock,Jacobsen, Schlaer & MellorandCoad
and Yourdon.

One author who tried to break through
this partitioning of the lifecycle was Peter
Coad. Several years ago hebought out three
books ( t w o co-authored with Yourdon and
one with Nicola), one each on analysis,
design and programming. However the ones
on design and implementation seem not to
have impinged on the market and his name
is now mainly associated with the front end
of the development process.At the other end
of the lifecycle, if you are implementing in
C++,you will get guidance from names such
asStroustrup, Scott Meyers and Koenig.

One of the consequences of this divided
treatment of the lifecycle is that the handling
of some of the transition points is open to
interpretation. An area that has long inter‑
ested me is the jump from the diagrams pro‑
duced by aparticularmethodology to the code
that actually does something. In the days of
SSADM type approaches it always seemed
that there was a touch of magic about the
extraction of code from what went before.
Coad and Yourdon in Object OrientedAnaly‑
sis talked about the transition from analysis
to design as being a constant source of frus‑
tration. They commented that ‘The substan‑
tial shift in underlying representation has
made this transition an untenable problem.’

A one-to-many association
All the authors associated with the front end
ofthe lifecycle havea particular notation for
classes and the links between them. I will

Figure2 -Most accesses are from the ‘one’ end of the association
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Ras bas baybay baz
use Rumbaugh’s as this is, at the moment,
the most widely used method.
A class is defined asa group of objects with
common attributes, operations, relation‑
ships to other objects and semantics. In
Rumbaugh’s Object Modelling Technique
(OMT)a class is drawn asa three part box
with the name at the top, the attributes in
the middle and the operations at the bottom.

An association shows a structural rela‑
tionship betweenclasses. It means that infor‑
mation about the relationship needs to be
preserved for some time. One frequent mis‑
understanding is to draw in an association
when one class uses another. In Rumbaugh’s
notation an association is a ‘remembered
relationship’ nota ‘usingrelationship’.

While Rumbaugh has a number of types
of information that can beattached to an
association, such asmultiplicity, roles,quali‑
fiers and constraints what is not shownis the
way in which the association information is
accessed. Is it a bidirectional access or is the
access in one direction only? It may be that
this detail is too implementationspecific.For
instance, if the design was tobeimplemented
in an Object Oriented Database it might not
be necessary to specify whether traversal was
mainly to beone way or both. In Rumbaugh’s
defence it ought to be noted that such infor‑
mationwould come out in the models usedto
show the dynamic behaviour of the system,
e.g. Object InteractionDiagrams.

Linked to the question of whether the
association will be traversed equally from
both sides or only from one is whether both

c h a r _name[30 ] ;
c h a r  _ a d d r e s s 1 [ 2 0 ] ;
Book _ o n l o a n [ 6 ] ;

p u b l i c :
B o r r o w e r ( c h a r * name, c h a r * a d d r e s s ) ;
i n t BorrowBook ( B o o k b o o k ) ;

i n t ReturnBook ( B o o k b o o k );
v o i d L i s t B o o k s O n L o a n( ) ;

ye

_ / / t h e Book c l a s s
_class Book {
p r i v a t e :

i n t _refnum;
cha r _ a u t h o r { 3 0 ] ;
char _ t i t l e [ 3 0 1 ;

public: a
Book ( i n t r e f n u m , char* author,

- char* t i t l e ) ; } |

Listing1 - Codefor the two classes in a
one-to-many implementation
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E a s y t o t r a v e r s e

A u t h o r
R e f N u m
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T h e B o r r o w e r  :  B o r r o w e r *
T i t l e

Figure3 - Most accesses are from the ‘many’end of the association.

ends of the association have to remember
about each other. In general one way traver‑
sal implies one way remembrance and bidi‑
rectional traversal means that both ends
need information about the other. Bidirec‑
tional traversal is possible if the remem‑
bered relationship is only stored at one end
but it is an expensive operation.

In C++ these dynamics limit the options
open to the programmer. To look at some of
the possibilities consider a library system
part o f which has the classes B o r r o w e r and
Book. This will generally be a one-to-many
association(i.e. one book can have zero or one
borrowers anda borrower can have zero or
many books). This is shown in Figure 1. At
the analysis stage the class diagram may not
have any operations. As the design pro‑
gresses these will be added. It is easy to antic‑
ipate the sort of operations that that may be
requiredwith this relationship;eg. borrowing
and returning a book, checking which books
have been borrowed bya library member,
checkingwhichbooks are out on loan,etc.

Fiveways of killing the cat
How this simple relationship is imple‑
mented depends on the answers to several
questions. Here I will describe five different
ways of coding this one association in C++
going from the very simple to the more
sophisticated.Which is bestdepends onyour
level of programming expertise, how many
classes also reference the class at the one
end of the relationship, whether unidirec‑
tional orbidirectional access is requiredand
the availability of a good class library.

Simplicity itself
The main use of the association may be to
traverse from the one to the many, i.e. you
know the borrower and want to find out
what books s/he has. In this case only the
B o r r o w e r class has t o remember about the
books. The simplest way to code this is sim‑
ply t o put a n array o f books i n the B o r r o w e r

class. This is an entry levelmethodof imple‑
mentingaunidirectional associationandthe
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design for this is shownin Figure2.The code
for the two classes is in Listing 1.

This sets u p B o r r o w e r a s a simple value
based ( a s opposed to reference based) collec‑
tion class. Note that with this implementa‑
t ion it is sti l l possible to traverse the
association from the one to the many, eg. to
ask which borrower has Wind in the Wil‑
lows, but the operation is expensive as it
involves searching through al l the borrow‑
ers to find that particular title.

This style of implementation is fine for
small, simple programs but has several lim‑
itations. It is less efficient as it uses objects
rather than pointers to objects. The array
has all the usual drawbacks of beinga fixed
size. This implementation could be up ‑
graded by making the data structure hold‑
i ng the objects a l inked l is t so that it is
extensible. Or more in the object oriented

// l ibrary2.h-
// Bn implementation u s i n g p o i n t e r s =_‐>

J / forward re fe rence i
class Borrower2;

/ / the Book c lass w i p e s

class Book2 {
p r i v a t e :

i n t _refnum;
char _author [ 3 0 ] ;

c h a r _ t i t l e [ 3 0 ] ;

B o r r o w e r 2  _ b o r r o w e r ;
p u b l i c :
Book2 ( i n t r e f n u m , c h a r * a u t h o r , c h a r * t i t l e ) ;

v o i d B o r r o w B o o k ( B o r r o w e r 2 * b o r r o w e r ) ;

v o i d R e t u r n B o o k ( ) ;

B o r r o w e r 2 * G e t B o r r o w e r ( ) ; u i

Ve

/ / t h e B o r r o w e r c l a s s a e

class B o r r o w e r 2 { s s

p r i v a t e :
char _name[30 ] ;
char _ a d d r e s s 1 [ 2 0 ] ;

public: s id
B o r r o w e r ( c h a r * name, char* address ) ;
Ve

Listing2 - The class declarations
for a many-to-one implementation
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1
ON THE

A WWW page is not much
use without pictures.

Peter Collinson uses a
wide range of tools to

manipulate his images, and
performs some alarming

sounding aeronautical
stunts to get them.

In the lastyear or soI’vebecome ahappyWeb
publisher.RunningmyownWorldWideWeb
server is fun. I use it to provide commercial
information for one of my enterprises; it con‑
tains technical and ordering information for
new customers, support and news for exist‑
ing customers. I use it to give information to
peoplewho readmy columns,andyou'll find a
complete list of all the articles I’vewritten for
EXE and the US magazine to which I con‑
tribute. I also use it for my own, personal
‘home pages’. I publish some attempts at
humour- various pieces that I have written
over the years. My 11-year old son has used
Quarterdeck’s add-on forWord6for Windows
to generate his home page (reviewed in EXE
May ‘95 - Ed). He was already Word-literate
and the Quarterdeck tool madeHTML easy ‑
I merely added the links.

Early on it became apparent that I
needed to display more than text. HTML,
the HyperText Mark-up Language, allows
you do display nice looking text that adapts
itselfto the user’s screen, but plain text gets
boring to look at. It’s graphical images that
make the pages lively andgives you a house
style. Including images on the page is easy.
Youjust insert a piece ofHTMLsyntax that
loads the image from the server. Usually the
image is stored as a GIF format colour
bitmap, because this is the format that the
browsers understand. Other formats are
possible,but I haven’t used them.

Figure 1 - Using the xvprogram to examine a T I F/ GIFof Canterbury Cathedral
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If you have images on your pages, you
should consider the people who are reading
them with atext basedbrowsersucha Lynx.
The HTML mark-up languageallows you to
specify alternate text with each image that
you place on the page. I t ry to use this wher‑
ever possible ( o r necessary) to give a text
based reader some idea of what they are
missing. For example, I have graphic that
says ‘Welcome’ and the alternate text is set
to that string. I also have some buttons that
are pressed to move up to previous pages. I
set the string to null for these buttons so
that the Lynx userisn’t teasedbythe default
text of: [ IMAGE] beingdisplayed.

Of course, if you stuff your pages with
images then your readers have to pull them
over the Internetto their machine.Youdon’t
want the images to be too large, otherwise
the userwill get sick of waitingandwill give
up on your pages. I find that the Netscape
browser will lose heart and gives up if
pulling an image takes too long. On the
other hand, Netscape caches images it has
downloaded, sothere is nodelay next time.

If you want to display a largepicture, it’s
often more user friendly to include a small
image on the page that is a clickable icon,
and give the user the option of choosing
whether they have the bandwidth and the
inclination to pull the whole image. This is
also easy to do.

Displaying images, then, isn’t too hard.
What is difficult is getting hold of images to
display, makingsure they are in the correct
format, t r imming them to size and some‑
times messingwith their colour maps.There
are many sources of images:you can raidthe
varioussites that contain icon libraries, you
can take photographs and scan them into
the machine, you can pick up pictures from
m a n y Windows based tools like Word or
PowerPoint,you can even create them your‑
selfusinga paintingpackage.

Imageconversion
I find that I now use a wide variety of tools,
some on UNIX and some on Windows. I
thought it would be interesting to explore
some of them.

In last month’s article on books for
UNIK, I noted the Encyclopaedia of Graph‑
ics File Formats by James D Murray and
William van Ryper (see also Francis Glass‑
borrow’s column this month - Ed) . It’s a 900
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page (quite schol‑
arly) tome that
describes 43 dif‑
ferent ways

that have been used to
store bitmap data. It seems that everyone
who creates a new program will create a
new graphics file format that is used to
store their images. Programs often have
the ability to load images from different
formats, but only the best have ways of
wr i t ing images out in a foreign format.
Format conversion can be a serious prob‑
lem.

Perhaps the oldest toolkit for UNIX that
attempted to tackle the problem caused by
the plethora of formats is the Portable
Bitmapsuiteof programs(usuallycalled the
PBMpackage).This package was written in
1989 by Jeff Poskanzer. He released a
revised version called PBMPLUS in 1991
and this is included in the standardX11dis‑
tribution.

A derivative and muchimprovedversion
called Netpbm was made available in 1994.
This was done by a group of people and is
‘unofficial’, in the sense that the original
author was not involved. I recommend that
you get holdofNetpbmif you don’t haveany
of the PBMlibraries. Forcopyright reasons,
not all vendors make it available to you so
youmayhavetopullthe code from the Inter‑
net. Even if you have PBM,you might wish
to look at the Netpbm suite anyway, since it
supports very many more file formats than
the original suite.

The PBM program was originally
intended to provide conversion between the
various monochrome bitmap formats that
were extant at the time the package was
written. It was then extended to cover grey
scale images (Portable GreyMap format or
P G M )and colour images (Portable PixMaps
or PPM). Many of the programs deal in all
the three basic types andarecalledPortable
AnyMap utilities (PNM). These acronyms

PEAPEnAr

Figure2 - UsingNetscape tolook at my WWW Visitor's book
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are important because the program suite
consists of a great many programs and the
acronyms are used in the program names to
identify the type of format that the program
deals with.

To convert from one bitmap format to
another with thePBMtools,you first change
the source bitmap intoa suitable ‘Portable’
format and then convert that ‘Portable’ file
intothe target format.When in the Portable
format, you can manipulate the image in
various ways, perhaps cropping it or con‑
verting from colour to grey scale. There are
also tools that allow you to reduce the num‑
ber of different colours that is used by an
image.This can helpto reducethe size of the
target file for some formats.

For example, to convert from a TIFF for‑
mat file to a GIF that is halfthe size of the
original, you will do these operations:

% t i f f t o p n m c a t h . t i f > c a t h . p n m
t i f f t o p n m : w r i t i n g PPM fi l e
% pnmsca le 0 . 5 c a t h . p n m >
c a t h 2 . p n m

The first command takes a TIF format and
creates the PPM file. Then we r u n the scal‑
ing program to halve the size of the image.
Now let’smakea GIFfile.There isn’ta pnm‑
t o g i f command, so we t ry the nearest
likely command:

% p p m t o g i f c a t h 2 . p n m > c a t h 2 . g i f
p p m t o g i f : c o m p u t i n g c o l o r m a p . . .
p p m t o g i f : t o o many c o l o r s - t r y

d o i n g a ‘ p p m q u a n t 256’

Here's a snag. The TIF format supports 24
bit colours, but GIFs only have8 bits. A
scanned-in photograph typically contains a
great many colours - but it turns out wecan
get away with a great deal fewer. The
ppmquant command takes as a parameter
the totalnumberofcolours that it may use to
display animage.It picksthe nearestcolours

andoutputs a PPMfile.
If we choose 256
colours then the image
will beclose to the orig‑
inal, but it may con‑
sume all the colour
map registers on the
target machine. Any‑
way, we also want to
reduce the size of the
file. As a first hack try
64 colours: I’ve found
that this number usu‑
ally presents an image
that is not too different
from the original when
displayed on a screen
(48 is OK too).
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% ppmquant 64 cath2.pnm >
c a t h 2 . p p m
P p m q u a n t : m a k i n g h i s t o g r a m . . .
P p m q u a n t : t o o many c o l o r s !
p p m q u a n t : s c a l i n g c o l o r s f r o m
maxval=255

to maxval=127 to i m p r o v e c l u s ‑
t e r i n g . . .
P p m q u a n t : m a k i n g h i s t o g r a m . . .
P p m q u a n t : 30245 c o l o r s f o u n d
P p m q u a n t : c h o o s i n g 6 4 c o l o r s . . .
p p m q u a n t : mapp ing image t o new
c o l o r s . . .

At this stage I like to check the image using
an image display program that can read
PBMfiles. If it looks fine, Imay cut down the
colours and try again - anything to save a
few valuable seconds of my Web page read‑
er’s time andphone bill. Finally I cantrans‑
late the file intoa GIF.

% p p m t o g i f c a t h 2 . p p m > c a t h 2 . g i f

I hope that this is enough to give you a
flavour ofhow the packageis used.The soft‑
ware has a great many other uses than
manipulating images for the Web. I used it
some time ago to digitise my signature, cre‑
atingan EncapsulatedPostScript file which
is automatically sucked into my Word fax
template. I have noscanner, but I dohavea
fax machine and a fax modem. I signed my
name on a page and faxed it into the com‑
puter. I used the PBM suite to process the
G3fax raster image.The image neededcrop‑
pingandresizingbefore beingwritten out as
an EPS file. I found that writing my signa‑
ture about twice the size of the final image,
andthenhalvingthe size (andthus doubling
the resolution) of the bitmap by two meant
that the pixelisation of the final image was
reduced.You don’t see any ‘jaggies’.

Lookingat images
Processing files with UNIX commands is
useless unless you can see the intermediate
images. In recent times, I have become a
devotee of the xv program for this. The xv
program was written by John Bradley and
is made available as shareware on the Net.
Hemakes the program free for personal use
but requires any business who makes seri‑
ous use of the programto pay a registration
fee of $25. I havedecidedthat I now fall into
that category andhave sent offmy money.

The xv program isa client of the X win‑
dow system, but does not make any use of
any standard widget set. Instead Bradley
has preferred to use the raw X protocol.Asa
result, xv has i ts own house style (right
down to the little horizontally rotating cur‑
sor in the shapeofa little3Dfish that’s used
when xv is busydoing something).
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WITH SYSTEM

ARCHITECT

You Can’t Lose

IN
SYSTEM ARCHITECT:

System Archi tect ’s unr ival led mu l t ip le
methodology support allows you to choose the
method you want. today, knowing that support
for the method you wan t tomorrow is neve r
f a r away. System Architect’s common
reposi tory approach al lows developers
working on different projects using different
methods to share design information. Indeed
if you prefer you can mix methods on the same
pro ject . So whether you need Booch,
Rumbaugh, Coad-Yourdon, Shlaer-Mellor or
the future Booch/Rumbangh method, System
Architect delivers.
SYSTEM ARCHITECT PROVIDES
* Object-Oriented Support
* SSADM v3 and v4 Support
* PowerBuilder Interface
* Gupta SQL-Server Interface
* Schema Generation
¢Reverse Data Engineering
* Documentation Facility
System Architect is
the leading Price/
Performance CASE
tool. Feature-rich,
easy-to-use,
powerful and
affordable.
Phone NOW to find
out m o r e .

Tel: (01926) 450858

POPKINSOFTWARE & SYSTEMS LTD
118-120 Warwick Street
Royal Leamington Spa
Warwickshire England CV32 4QY
Tel: (01926) 450858 Fax: (01926) 311833

* Special c o n d i t i o n s apply - call for details. A sa guide
the £995 i s based upon a m e r g e v e r s i o n with the Schema
Generator Module and excludes m a i n t e n a n c e , pos tage &

packing + VAT. A limit of 2 c o p i e s pe r customer

All brand and product names a r e t r a d e m a r k so r r e g i s t e r e d t r a d e m a r k so f their respect ive
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A very practical, second level class for all existing
VO programmers. You'll build several complete
real-world programs which manage multiple tables
with several parent-child relationships. Learn the
ins and outs of data and sub data windows,
browsers, event notification, modal and non-modal
interfaces, advanced menu handling, how to
access the Windows API, creating your o w n
windows and controls, and much more.
5 Days Cost £1,125

This course c o n c e n t r a t e s o n client server database
programming developing an application under
Windows for Workgroups networked with a server
running SQL Server. The development work will
include design, prototyping and implementation of
a complete multi-table application.
5 Days Cost £1,125

Need help? Give us a call. We'll be pleased to
assist and advise your development projects on a
daily, weekly, or monthly basis.

A very practical, hands-on class giving a thorough
introduction to writing database applications in
Delphi. Assumes little or no prior experience with
Pascal. Learn how to c rea te multi-table database
applications, object oriented programming with
Pascal, OLE , DDE, Interbase Server, and m o r e .
5 Days Cos t £1,125

Migrating to C
A practical look at converting from high level
languages such as Clipper and FoxPro to C. Learn
the differences between them and identify the best
way to conver t your c u r r e n t programming skills.
This course will help make the learning curve less
steep.
2Days Cost £495
Introduct ion to the NetWareCl ientAPI
A practical introduction for C and Assembly level
programmers to the NetWare Client API. Learn
about the different client servicesand how they
can be accessed using either the NetWare C
interface or the NetWare requester. This course
gives a good insight into how NetWare works.
1 D a y Cost £250
Programming the NetWare Cl ient AP I
A thorough introduction to writ ing NetWare aware
applications using the NetWareC interface or the
NetWare requester. Learn how to create
applications and utilities in both DOS and
Windows that interface directly with the NetWare
operating system.
2 D a y s Cost £495
Advanced NetWare Client Programming
An intensive course covering advanced
programming of all aspects of NetWare Client API.
Learn to control the Bindery, QMS and NDS
services, and how to create peer-to-peer
applications and utilities in both DOS and
Windows using IPX and SPX.
2Days Cost £495
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DBtools.h++,
best of both worlds
Barry Smith looks at Rogue

Wave’s DBtools.h++, a
complete re-write of its
database class library

Db.h++. Forget about C,
this is a library for C++

developers.

Two unpleasant surprises await program‑
mers new to the world ofclient-server devel‑
opment. After mastering Codd’s relational
algebra and grasping the simple beauty of
ANSI standard SQL, the first shock is the
sheer ugliness of the C programming inter‑
face you have to learn to embed SQL state‑
ments in your programs. The second shock is
that you have to learn a completely new
interface every time you start to work witha
database froma different vendor.

From the point of view of developers
usingC++, things are even worse. The SDKs
supplied by database vendors are all
designed with C in mind; they leave you to
write the C++ encapsulations yourself.
Enter Rogue Wave’s new class library:
DBtools.h++.

Many readers wi l l be familiar with
Rogue’s other libraries, which include
among others the widely-used general pur‑
pose toolkit, Tools.h++ and the mathematics
library,Maths.h++. In fact, Rogue hashada
database class library on the market for
some years now under the title Db.h++.This
was originally developed by Glockenspiel
and sold to Rogue by the asset-strippers at

DBtoolsinterface classes
RWDBManager

RWDBDatabase
RWDBConnecti o n

RWDBSystemHandle

RWDBTable
RWDBReader

RWDBCursor

RWDBDeleter

RW D B I n s e r t e r

RWDBUpdater

RWDBResult

RWDBSelector

RWDBCursor

RWDBReader

R E V I E W S

Computer Associates. The new product is a
complete re-write basedon the experience of
selling and supporting the old database
library.

DBtools provides a very generic and ele‑
gantly designed C++ interfacethat gives you
the best of both worlds by wrapping up
ODBC data sources ( s e e box on ODBC pit‑
fa l ls ) and proprietary database APIs. You
get the generality of ODBC,and also the per‑
formance and functionality of the vendor’s
native interface. DBtools supports common
extensions to the SQL paradigm ‐ l ike
BLOBs (binary large objects), stored proce‑
dures and extended SQL function syntax ‑
but it does so in a platform-independent
way. Andif you really need to get at the ven‑
dor’s interface directly, the DBtools classes
will lend you the relevant handle.

Access Libraries
DBtools is multithread safe and portable
between DOS,Windows 3.1andUnix.Other
ports - to NT and Macintosh for example ‑
were no t yet shipping at the time of this
review but the NT version should be avail‑
able when you readthis article.Unlikesome

Producermethod

RWDBManager: : da tabase ()

RWDBManager : : c o n n e c t i o n ( )

RWDBDatabase: : t a b l e ( )

RWDBTable: : r e a d e r ()
c u r s o r  ( )

d e l e t e r ( )

v a r i o u s , e . g .

RWDBDatabase: : e x e c u t e S q l ( )

RWDBDatabase

RWDBSelector

RWDBSelector : : r e a d e r ( )

Table 1-Main database interfaceclasses in Dbtools
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C++ database class libraries,it provides sup‑
port for multiple platforms. Each target
database interface is supported by means of
a separate ‘access library’. At the moment
there are three such libraries: generic
ODBC, Oracle7, and a single access library
that supports both Sybase and Microsoft
SQLServervia ‘DB-Library’.Nativesupport
for other leading engines like Informix ( i n
alpha)andIngres ( i n beta) will follow in due
course, but at the moment you must use
ODBC to talk to these products. The newer
SybaseclientAPI providedwith Sybase Sys‑
tem 10 is also not yet supported: with SQL
Server 10, you would have to use the DB‑
Library package.Bothsource andobject ver‑
sions of DBtoolsship with your choice ofone
access l ibrary. The others are priced as
extras.

For this evaluation, I ran Microsoft SQL
Server4.2 underWindowsNT 3.1. Iusedboth
the DB-LibraryandODBC access librariesto
talk to SQL Server, and I also ran programs
against aMicrosoft Access 2.0databaseusing
ODBC.I builttestexecutables runningunder
NTandWindows 3.1, usingthe Microsoftand

#include < r w / d b / d b m g r. h >
#include <rw/db/dbase.h>
#include <rw/db/res

/* DBtools h e l l o w o r l d example */

i n t m a i n ( )

/ / connect to database

/ / execute SQL s ta temen t
RWCString s q l

RWDBTable t b l ;
‘RWCString msg;

--- //- g e t fi r s t ( a n d i n t h i s c a s e o n l y ) r e s u l t s e t
_ w h i l e ( ( t b l = r s i t . t a b l e ( ) ) . i s v a l i d ( ) )

/ / i n i t i a l i s e a r e a d e r
RWDBReader r d r

w h i l e ( r d r ( ) )
{

r d r > > m s g ;
cou t < < m s g < < e n d l ;

/ / p r i n t s " H e l l o W o r l d ! "
}

Hy
r e t u r n  0 ;

:

Figure 1 ‐-DBtoolsSQL ‘helloworld’program. In the interests of
clarity, status checking anderror handling code is omitted

Vol 10-Issue 1/ June 1995

RWDBDatabase db = RWDBManager: :database
("SYBASE" ," m y s v r " , " m y i d " , “mypasswd" , " m y d b " );

=  " s e l e c t  \ " H e l l o  w o r l d ! \ "  " ;
/ / SQL r e t u r n s one r o w , " H e l l o W o r l d ! "

_RWDBResult r s l t = d b . e x e c u t e S q l ( s q l ) ;

=  t b l . r e a d e r ( ) ;

/ / use r e a d e r t o i t e r a t e t h r o u g h r e s u l t s e t

Borland 16-bit compilers and the Microsoft
Win32 SDK compiler.

DBtools supports both static and
dynamic linking, and the design allows you
to link more than one of the access libraries
to your application.You makedatabase con‑
nections usinga given linked access library
by using library-specific identification
strings: in other words, the access libraries
do not have overlapping symbol sets. This
gives the developer great flexibility. Youcan
defer until runtime deciding which access
libraries will actually beused to make con‑
nections, and you can have active connec‑
tions simultaneously via different libraries.
This is an improvement on the old Db.h++
product, which limitedyou to a single target
platform at a time.

It is worth pointing out that to use
DBtoolsproperly you really needto havethe
relevant database SDKs aswell. I used the
ODBC SDK andalso Microsoft'sSQL Server
Programmers Toolkit. For example, to use
the ODBC access library, you must link to
Microsoft's ODBC DLLs (these in tu rn
invoke the third-party ODBC drivers

dynamically). To
use the DB‑
Library package
from a 16-bit Win‑
dows application,
you need to link
with the w3dblib
import library.The
object libraries
that are shipped
with DBtools do
no t cover every
possible permuta‑
tion of static and
dynamic linking,
debugging and
release builds,
16/32 bit libraries,
and so forth. To
build different ver‑
sions of the Rogue
librariesyouwould
normally need to
have the relevant
SDK headers as
well.

For this reason,
and in general for
debugging, it is
very fortunate that
Rogue Wave ship
both object and
source _ licences.
The source comes
with well-struc‑
tured and com‑
mented make files,
so when you need

EXE: The Software Developers’ Magazine
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to start tinkering it is not
hard to see what to do.
Full source is avail‑
able for the access
libraries, not just the
core interface classes.
If you are committing
seriously to DBtools you would be well
advised to buy a source licence for your chief
developer along with cheaper object-only
licences for the rest of the team. The make‑
files supplied with the package were for the
Borlandand Microsoft compilers.

Whether or not you buy source licences,
you get a tutorial manual anda set ofexam‑
ple source files. Some of the DBtools classes
build on the excellent foundation provided
by the general-purpose Tools.h++ libraries
( rev iewed in EXE April ’94). As a bonus,
DBtools includes a full Tools.h++ licence; if
you buy DBtoolssource,you get Tools source
too.

The DBtools library I used was a very
late beta,which I gather changed very little
when it went into production, unless you
count the glossier manuals. I had compara‑
tively few problems getting it to work: most
ofthe difficulties I hadresultedfrom the fact
that the Borland versions of the access
library DLLs were built with the Borland
C++ 4.0 compiler, and were looking for the
old BorlandC runtime libraryDLL,whereas
Thad the 4.02 DLL.A quick rebuildsoon put
this right and then the customary ‘hello
world’ program ( s e e Figure 1) built and ran
correctly first time.

Database interfaceclasses
When you look at the ‘hello world’ program,
you can see straight away how well it is
suited to this sort of thing. The objects
encapsulate the lifetimeof the database con‑
nection,of the result set and of the iteration
over the result set. You can stop worrying
altogether about allocating memory, storing
handles,disconnecting and deallocating. Sit
back and let the constructors and destruc‑
tors orchestrate all that for you.

The classes used in the ‘hello world’ pro‑
gram are part of a set of platform-indepen‑
dent interface classes, which together form
the library’s public programming interface.
These classes contain private pointers to
objects from a set ofcorrespondingplatform‑
specific implementation classes arranged in
inheritance hierarchies.The useof reference
semantics within the interface classes
makes them lightweight and can provide
considerable performance benefits.

For example, a single database to which
you connect is represented by the RWDB‑
Database class.This hides a private pointer
to an R W D a t a b a s e I m p implementation
object; but the actual object wil l be an
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“We chose PVCSbecause the
vendors of our newdevelop‑
ment tools recommendedit.
They told usSoftware
ConfigurationManagement FREE
was anecessity for productive DEMO
development on the LAN. DISK
I'mgladwelistened
to them. PVCShasproven
to beinvaluable. Wenow
havesuperb control overall
development efforts.”

The Major Development Tool Vendors Agree: PVCS
Is Essential for ProductiveDevelopment on the LAN
SelectedVendors: PVCS Developer's Toolkit LeverageYour
Borland International IDE ae Tool Investmentwith PVCS
Digitalk Team/V v ~ Pe Aad(es There’s areasonwhy allmajor Client/Server

; Manager Builder and LANdevelopment vendors have formed
Gupta Technologies, Inc. allianceswith INTERSOLV. It'sPVCS‑
HPSoftBench pucs Pe the standard for Software Configuration
IBMSDE/6000 Reporter Gateway Management on the LAN. It’savital

ingredient for productive LANdevelopment.
EveryMajor DevelopmentTool Vendor Partnerswith IntersolvInteractive Unix . :

: The list onthe left is only partial. PVCS isavailable in all the environments
Micro Focus COBOL developers work in‐today and tomorrow. That means less training-you don’t
MicrosoftVisual C++ have to learnanother SCM tool if there’s achange.That meansmore efficient
Microsoft PWB development and easily enforced standards. It means consistent audit trails for all

development, and the ability to correct errors and anomalies at any time.

IBM 0S/2

Powersoft PowerBuilder
sco SeriousApplication DevelopmentDemands PVCS

The trend is clear. Important applications in your company aremoving to the LAN.
alana They need the control and reliability that PVCSprovides.Your development tool
SunSoft vendors know that-that’s why they recommendPVCS.
Solaris
Symantec C++ IDDE went Iso Call Today for
And many more... ene nae More Information:

LAN / Paper | Tel: 071625 5255
Fax: 071624 9404

The Standard for Software ConfigurationManagement on the LAN

ReadmarSystems t a , 239 Kilburn Park Road, London NW6 5LG
& CIRCLE NO. 172
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i e  i a n .wYA Pair of Gems
When it comes to genuinely indispensable programmers’ tools, you’ll find these two winners

by APEX Software Corporation hard to beat: TrueGrid Pro for any self-respecting Visual Basic developer;
and VBA Companion- a unique application for casual and serious OLE programmers alike.

‘yY TrueGrid P r o
TrueGrid Pro, the best-of-breed data-aware grid control for
Visual Basic programmers.

@Handles databases of any size
Works in bound or unbound mode

e Automatic multiline text control
@The only grid control with a layout editor
e Customize grid at runtime

“. . the best boundand unboundgr id control
available for Visual Basic today.”

- Program Now

“TrueGrid is the slickest
data-aware gr id you'll find anywhere.”

- Computer Shopper

WwW VBA Companion’
With the increasing popularity of applications that support OLE Automation, the advent of of OLE controls (OCX) as the
replacement for the VBX Standard, and the anticipated release of environments with full OLE container support, you'll
needa tool that enables you to browse, search and print OLE object descriptions whenever you need them.

VBA Companion is the OLE object browser for Microsoft Windows and Windows NT

Whether you write Excel macros or program in C++, VBA Companion's flexible interface and intuitive displays make it an
indispensable part of your desktop.

For further information on TrueGrid Pro and VBA Companion, contact

The most friendly, obedient and faithful development tool
you'll buy this year: use VBA Companion to examine
properties, methods and events of any OLE object.

@Displays properties, methods, events
e@Shows data types and attributes
e Views icon, item counts and attributes
©Triggers helpfile entries
e@Searches property lists
@Browses Access2 and Word Objects

and more...

QBS Software Limited
10 Barley Mow Passage

London W4 4PH
+44 (0)181 994 4842

Fax: +44 (0)181 994 3441
BBS: +44 (0)181 747 1979
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fully programmatic automatic polling software
e NO MASTER/NO SLAVE

THE DIALAFILE SOFTWARE ALLOWS A CENTRAL

API AVAILABLE COMPUTER TOPOLL ANY NUMBER OFREMOTE SITES

© WORKS OVER RS232 OVERNIGHT USING TELEPHONE LINES AND HAYES

COMPATIBLE MODEMS. PROGRAMMATIC TRANSFER OF
e FULL SECURITY

ANY TYPE OF FILE IS POSSIBLE. THE SOFTWARE HAS THE

NO JOB LOGGING ABILITY TOKICK OFF JOBS ONRECEIPT OFFILES. FULL

ERROR CHECKING & LOGGING OF ALL JOBS IS PROVIDED.e NO SCRIPT FILES
DIALAFILE CAN HANDLE MANY STREAMS AND MODEMS.

e UNATTENDED POLLING OF
REMOTE SITES ¢ FILE TRANSFER FOR PCs
(FCRCLENO T a ] HP3000 UNIX VAX AS400
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GiveYour Bugs The Bird!
GetTheCombinedPowerof AHeapChecker,SpyUtility,DebugKernel,

APIDebuggerAndGPFTool,All In ASinglePackage.
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 m@Memory And
Resource leakage ™Data And Heap
Corruption ml API Compliance Errors
Processor Faults mC/C++ Pointer Errors
mAPI Return Value Errors mlVBX Interface
errors and more!

Find Ou t 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 ‐ BOUNDSCHECKER
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, APls and other events that preceded
the bug. This is the power you've been
waiting for ‐ now turn week-long 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‑
nizes and filters events so that you can see
a high-level view of your program’s runtime
activity. When you want to see more
detail, just click on events of interest to

C a l l ( 0 1 7 1 ) 833 1022
Fax ( 0 1 7 1 ) 837 6411

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 Too l
If 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! ¢

et ns a Re a x |
1f] UNDS-CHECKER |

! productsand get the third FREE! 1
' £195. vat
; BOUNDS-CHECKER each!
!4 ForWindows ‐ For 32/NT
| ForWIN32s 4 For DOS
{4d Windows 95PreRelease
I (Ca l lfor ordering information)
: Special Trio Price: £415 + VAT
i} Ca l l S y s t e m Science Now ! ( 0 1 7 1 ) 833 1022
i } O rFax This F o rm ! ( 0 1 7 1 )837 6411
|
| AVISA MasterCard
I
jCard# E p .
I| CardH o l d e rName (Print)

1-6 Bradley’s Close, Whi te L i o n St.
London N1 9PN

& CIRCLE NO. 189
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BE AT THE CUTTING
EDGE OF C++

NEW& EMERGING C++ FEATURES - 1995. - VIDEO INSTRUCTION COURSE

AT A GLANCE COURSE
CONTENTS

@EXCEPTION HANDLING
-THE BENEFITS AND THE CHALLENGE

events. This video tutorial looks at fea‑
d e e ? | @ RUN TIME TYPE

tures currently being introduced by compiler vendors.
It examines the syntax and also spells out the implications for your code. IDENTIFICATION
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, e NAMESPACES
explicit constructors and much more.

What is the Standard Template Library (STL) ? e THE STANDARD
The standard template library was primarily written by Alexander Stepanov TEMPLATE LIBRARY
and Meng Lee of Hewlett Packard and was adopted by the ANSI/ISO com- -A NEW POLYMORPHISM
mittee in July 1994. Until the emergence of STL, the standard C++ library 7
was simply an assortment of unrelated classes. This situation has changed ear ke cEGORITHMSAND
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 Wy
being able to use them with one supplier's algo- e CONTAINS A 3 he DISK,
rithms, and another’s container classes, as long as
both support the STL architecture. The second AND 2 VHS TAPES
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 LearnAbout The
Latest C++ Fea’ Now ?
The speed with which C++ has been
evolving has left most developers feel‑
ing like tortoises watching a fast disap‑
pearing hare run off into the distance.
Most books have also been overtaken by

-ADAPTING FOR CHANGE
-DIY STANDARD COMPONENTS

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 Just £39.95
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 our 0181316 T7a7
detailed programming language training videos were sold, and the press said;

“Recommended” .EXEmagazine

Please call Order Hotline

Silicon River Ltd, 106-108 Powis Street, London
Fi ‘ 55 SE18 6LU, Tel: 0181 316 7777, Fax: 0181 316 7778.“Both products show video can be an excellent mediumfor training

PCWmagazine *Excludes shipping & VAT
SS CIRCLE NO. 182



3D Graphics Tools £115.00
3DWidgets £85.00
+Aware/VBX £110.00
+CodeBasic £129.00
CodePrint Pro £79.00
Crescent NetPak Prof £129.00
+Crescent PDQComm £95.00
+Crescent QuickPak Pro £140.00
Crescent VBDD Datadict. £129.00
Crescent Xref for VB £79.00
Crystal Reports Pro £295.00
Crystal Reports Server £850.00
Crystal upgrade from VB Pro £149.00
* Custom Control Factory £40.00
DataDirect Dev Toolkit 2 £495.00

£289.00DataDirect MultiLink/;
DataDirect ODBC Pact
+DataWidgets
DesawareCCFcone

£70.00
+Graphics Se £199.00
) HighEdit SD! £195.00
+Image: 2.0 Standard £195.00
+ImageKnife 2.0 Pro £275.00
ImageKnife 2.0 Upgrade £65.00
+ImageStream £125.00
Integra/VDB for VB Server £499.00
Integra/VDB for VB Desktop ‐__£199.00
Intelligent Paper £125.00
} LeadTools/VB 4.00 £459.00
7L i s t & Label (VB) £275.00
M4 VB £155.00

| MediaKnife £230.00
| MicroHelpComms Library £109.00
MicroHelpCompression Plus £170.00
MicroHelp Fax Plus £170.00
+MicroHelp Muscle £119.00
MicroHelp Network £79.00
MicroHelp Spellpro £119.00
MicroHelp Uninstaller £49.00
MicroHelp VBToo ls4 £105.00
) MicroHelp VBXRef £79.00
} MicroHelp Viewer £79.00
Microsoft Visual £225.00

£189.00
£195.00

¢Stu
£49.00
£99.00
£125.00

nal £129.95
Stan.to Pro £69.00

£189.00 ‑
65.00
115.00

00 “ese

Competitive Upgrade Desktop £149.00
BorlandDelphi Desktop £179.00
BorlandDelphi Cl i £799.00
Conversion Assi se £119.00
Conversion £65.001
Distinct TCP, £375.00
+Gantt/VBX £189.00
+Graphic £199.00
7 Inst £319.00
+Lead’ £765.00
LightLil £299.00

Cryptor (Standalone) » £99.00
FlagShip ( FoxProunder. £call
FoxFix for DOS ai 149.00

£125.00
£299.00
£99.00
£95.00
£189.00
£175.00
£295.00
£249.00
£145.00

The FEEL Editor £85.00
TimeOut £145.00
Visual FoxPro Standard £129.00
Visual FoxPro Professional £299.00

BorlandC++ v 4.5 £275.00
Borland PowerPack £69.95
BorlandVisual Solutions Pack ‐ £59.00

+CodeBase or CodeBase++ £235.00
CodeBase multi-platform £699.00
Distinct TCP/IP SDK Pro £525.00
Distinct TCP/IP SDK Std £375.00 ‑
Formula One 32 bit £195.00

+Graphics Server SDK £199.00
GreenleafComm++ P £195.00

Library £195.00
£195.00

a. £199.00
C++ (Server) £499.00
IN32 bit £999.00
ional 4.0 £765.00

List & Label (C/C++) £389.00
Microsoft Visual C++ Profv2.0 £295.00
MS VC++ Profv2.0 (upgrade) £149.00
NeolmageAPI (16 b i t ) £240.00
NeolmageAPI (32 b i t ) £290.00
V B t r y for C++ £275.00
Watcom C/C++ (CD) £199.00
Zinc App Framework £call

JUNE SPECIALS!
Delphi. Theh o n e y m o o nperiod isn't over
yet onthe low pricing front. Surprise, 3
surprisewecan now offer you asuperbiti for £149.00,a
saving of over £200.00 on RRP.Call us to
check from which products this very special
deal allows you to upgrade from.
Visual Basic. The specialTrueGrid
upgrades are stillavailable! If you have

_ Crystal ReportsPro or Crescent QuickPak
Pro for Windows you can upgrade to
TrueGrid Pro for £69.00! BothCrystal and
QuickPak contain copies of TrueGrid
Standard. TrueGrid Pro now contains the

_ IndexTab control from VideoSoft plus the

VBA Companion fromApex £65.00 ‑
VBAssist £135.00
VB-Cert £99.00
+VBCompress £95.00
+VBDBCode/Form Gen. ( In t ro ) £99.00
+VB LanguageManager £130 .00
+VB LanguageManager Pro ‐-£195.00
VB ProjectWorks Pro3User £225.00
VBtrv £185.00
VExe VB Consolidator £89.00
+Version Stamper £120.00

£75.00
£235.00

+VisualWriter Pro £155.00
+VSVBX £40.00
7VSView £89.00
7Visual Speller £125.00

+Maestro Pro for Visual Basic £785.00 _
+Maestro Desktop for VB £195.00
+Notes Netware Seryel
+Notes OS/2 Clie! rver

box from Crescent.
s e c s

NeolmageAPI (16b i t ) £240.00
OMS Open Mail System £379.00
*Orpheus “ £ 1 3 5 . 0 0
MicroHelp Compressi £170.00
Mobius Busin« t £195.00
MobiusDavin‘. £95.00

j i n G ite Kit £95.00
S £189.00

Comms Ki t £219.00
£165.00

rs Suite Deal £235.00

A d y. xBase Server SDK £199.00
A d y. xBase Server (5 u s e r ) £725.00
Bandit Linkable Reporter £199.00
+Blinker Linker £179.00
CA Clipper 5.x £299.00
CA Exospace : £95.00
Causeway 386 DOS Extender £145.00

£109.00
+Clip-4-Win £195.00
+ClipSQL £585.00
+Comix RDD £99.00
dBest Prin rivers £195.00

+dGE Gra 189.00
*Escay ry 9.00+Fast Text rCigar 0.00
TFA Jib i £79.00 ‑
Flex! £99.00
7FUNCky £169.00
HighClass £79.00
+MrDel ugger £99.00
NetLil £189.00
+Nov Li £189.00
TRE riter/DOS £195.00
+Reset piler £259.00
SilverClip SPCSComms £249.00
rutiny £109.00

SOS Help! for Clipper £165.00
+Summer '93 CodeOptimiser £159.00
+Telepathy Clipper Comms £159.00
+T-BASE Graphics DOSor Win £399.00
WBrowse for Clip-4-Win £69.00
xCase £299.00

PowerBuilder Desktop4 £489.00
Comp. Upgrade t i l l end.July '95 £179.00
Erwin for PB Ente: » ‐ £2395.00
FUNCky for Po’ £175.00
+PowerFrame ry £305.00
p t o n e e ag se ib , £1150.00
PowerF \ r Object £99.00
PowerFrameotiAnalyser £99.00
PowerFrameTabFolder £99.00

ORDER BY WIRE!
You can now pick updetailed product

~email. Product informationwill besent back
to youwithin a few minutes of you
requesting it (subject toInternettraffic).

in the body of themessage.
instructions for full Internetcontact with QBS.) .

A d y . xBase Server (Due in Apri l)
App:Convert2VO()

c a l l
£145.00

Six/VO = ca l l
Visual DevelopersSuite Deal £235.00

Barcode Library (DOS) £389.00
+Borland dBASE for Windows £255.00
Borland ReportSmithPC £69.95
Borland ReportSmithSQL £195.00
+BugTrak (1 user ) £135.00
BugTrak (5 u s e r ) £359.00
BugTrak (unl imi ted user ) £1259.00
dBest Barcodes for Windows ‐_£345.00
+DemoQuick £390.00
7)Doc-To-Help (1 u s e r ) £265.00
+ED for Windows v 3 £145.00
7ED for Windows +DOS £199.00
7EZ-Install for DOS £195.00
+InfoModeller Desk £339.00
+InstallShield for Wii £319.00
InstallShield for £495.00
InstallShield for > £495.00
Microsoft A £275.00
Mic! y. Toolkit £289.00
Mic £395.00
MultiEdit +Evolve £155.00
OnCmd XBase for OS/2 £189.00
OnCmd XBase/OS/2 runtime kit£295.00
OutReach VBX Enabler £call
+PC-Install for Windows £129.00
PowWow (5 user ) £295.00
R & R RepWtr Win/xBase 6.0 £195.00
+R&RRepWir Win/SQL 6.0 £295.00
+SOS Help! for Win Info Author £195.00
+Versions for Windows £195.00
WatCom SQL Developers £260.00
WigWam Duo (Cix & CIS) £89.00
WigWam Pro (Cix, CIS, 'Net...) £179.00
WigWam Solo (C i x orC IS ) £59.00
+ZipitUp Software Protection _£99.95

£callitUp Pro ( W I N & CDs)



£3,1

Telephone 0823352357
Fax 0823352358

00,000,000 a year.
That’s howmuchmoney was lost in
europe through improperor illegaluse
of software last year. Your money.

If you are in thebusinessof software
development,then theemphasis ison
you to protectyour o w n investmentby
securingyour software products.

Since 1985,Data EncryptionSystems
havebeenthe UK’s leadingsoftware
protectionspecialists.They have
createdarangeof state of the art
security solutions forsoftware
developers andIT managersalike.
Whilst retainingan impenetrable level
of security the DESkey iseasy to
implement, reliable, transparent in
operationandvery flexible.

Ourunrivalledrangecovers allstandard
operatingplatforms includingDOS,
Windows, UNIXandenvironments
from standalone systems to LAN’sand
mainframes.

DESkeysare available in avariety of
low-costhigh-speedmodelsfromthe
standardDK12to the immensely
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sophisticatedandversatile DK2and
DK90.

Andaswithall Data EncryptionSystems
products,DESkeysareeasyto use.

With DESlockand DESnetyou can
implementDESkeysin amatterof
seconds‐ by just typing asimple DOS
commandor selectingaWindows icon.

What's more,DataEncryptionSystems
can giveyou total technicalsupport
includingbespokeproduct
development and,where appropriate,
access to o u rhighlyexperiencedteam
of designers.

Now,thanks to Data Encryption
Systems, there isagenuine alternative
to lostsoftwaresales.

They’reworth lookinginto n o w ‐ to
saveyour shareof the£3,100,000,000!

If you would liketo find o u t moreabout
DESlockandDESkey,or would like
ademonstrationkit,please Member of
calluson 0823 352357or
fax uson 0823 352358. a o e



To advertise, call Marc Green on 0171 287 5000 x3402
email: marcg@dotexe.demon.uk

S H A R E L I N K
PRIVATE INVESTOR INFORMATION SYSTEMS

BIRMINGHAM
Already a market leader in telephone based financial and information
services, ShareLink is now further developing its range of company
and market information services for private investors. The following
staff are required to resource these developments.

REER ¢DEVELOPMENT

t h e so f t co rpo ra t i on
SpecialistsinSoftware Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skils gathers pace wehave a number of dients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronic publishing, On-line informationFeeds, Finance and Banking inboth aUNIX and
DOSenvironment.
Positions available vary from traditional ~Programmer/Software Engineer and
Analys/Programmers to Designers/Senior Software Engineersin the overall strategic direction
for end-user organisations. i An am.
£17-£35K +benefits REF:SCO1/EXE ssepedh ‐ Progr I -apr¥ . , To £25kWINDOWS ORX-WINDOWS/BANKING ALL LEVELS ou will have been instrumental in achieving business objectives by

delivering practical,commercially led solutions, preferablyin the finan‑
cial sevices sector. You will have a background i in PC software devel‑
opment and support with significant experience of linking to internal
and external networks and business systems (eg AS400). Supervisory
experience would be an added advantage.

Analyst Programmer To £20k
A minimum oftwo years C programming experience in aPC develop‑
ment environment is essential, ideally in the financial services sector.
You must beateam player with good communications skills.

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/Productionand Front Office Systems including:
FinancialandManagement Accounting,Treasury,Equity,Fixed Income and Derivatives.
£20-£25K + Banking benefits REFSCHO2/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 OrientatedDesign.Agood opportunity f o rasecond career move.
£17-£25K+Bankingbenefits REF: SCA3/EXE
CAMBRIDGE - MANY,MANY EXCITINGOPPORTUNITIES
Awidevariety of specialist, leadingedge ITcompanies inareas asdiverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA,GIS,BUSINESSMODELLING,
FINANCIALTREASURY,EMBEDDEDSYSTEMS and SOFTWARE/GUIRESEARCH/
MANUFACTURINGrequire highcalibre softwaredevelopment staff at junior and senior levels.
Technical skills requiredinclude: C, C++,VISUAL C++,VISUAL BASIC,X-WINDOWS/MOTIF,
GUI's,NT,TCP/IP/X25/X4000, PROGRESS,SAP,RelationalDatabases, INTERNET
CONNECTIONS and ATM (Communications notATM machines). REF:O4/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms,Cand C++ required. Wecurrently haveclient companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational 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: SC/OS/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 Cskills. 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, highquality, well specifiedsoftware
incompetitive time scales. Opportunities vary from smalll 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
Adegree incomputer or natural science, two years solid C/C++ programmingexperience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. Youwill need anintelligent problem solving approach to work and be a
quick leamer to programmer software in an X-Windows, Windows SDK or NTenvironment, port
software todifferent systems and liaisewith 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 Cor C++ and Windows NTare 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 areWindows XVT libraries or networkingskills. REF:SC/O8/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 platforms 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, NTor X-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 ‘atechnical guru’ in various
environments including finance. Please calltodiscuss your particular career, growth and potential.
£12-£25K + benefits REF:SC/OS/EXE
VISUAL BASICSKILLS MUCH INDEMAND- PLEASECALLTODISCUSS REF:SC/O/EXE
LEEDS - LOW LEVEL C++ WINDOWS COMMS DEVALL LEVELS REF:SC/H1/EXE
LONDONCOMMS SPEC X25, X400 £40-60K REF: SCM2/EXE
C,C++/MFC - Countrywide REF: SCH3/EXE

t h e s o f t co rpora t ion
Third Floor,7-15 Rosebery Ave, London EC1R 4RP
Tel: 0171 833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

Both positions require you to have strong technical skills and to enjoy
the challenge of a leading edge environment (C, C++ , Visual Basic,
ODBC, Windows N T ) .

In return ShareLink offers n o t only acomprehensive benefits package
but also a uniquely creative env i ronmen t i n
which to excercise your talents. If you wish to
beconsidred please send your CV to Phil
Larvor at Bretton Informatic, Spencer Court, 4
141-143 Albany Road,Coventry, CV5 6ND. S e d
Tel: 01203 691909 Fax: 01203 0670267
Email Bretton @Cix.Compulink.Co. UK

LUWSAS
Finite Element System

Software Engineer
C++ / MFC / OOD

A vacancy exists for asoftwareengineer tojoin asmall,
dynamic team developing an innovative 3D interactive
CAE graphics system which will capitalise on many
aspects of the Windows environment ( 9 5 and NT).

Initially you will be responsible for developing a new
user interface. You will report to the Product Manager
and enjoy a high level of autonomy. You should be
imaginative with an intelligent problem-solving
approach anda desire to learn new skills. You should
also have a sound knowledge of C++ and OO concepts
( O M T preferably)and some experience of working with
MFC. Experience of working in a multi-platform
environment (Windows and Unix) would be helpful.
If you are interested please send your CV to The
PersonnelManager.

Surrey, KT1 1HN, UK.
Tel: +44 (0)181-541 1999
Fax: +44 (0)181-549 9399



TOMES FORTECHIES
This month we feature four top sellers from publishers McGraw Hill plus our
first book on Delphi by regular EXE contributor Dave Jewell.

OLE Wizardry: Programming OLE Applications
and Custom Controls Using Wizards
by William H Murray Il landChris H Pappas
448 pages
NormalPrice:£28.95
w Price to You: £23.30 x

LE Wizardry, written for all Win‑
dows developers who want to pro‑

gram in OLE but don’t want to learn
the hard way. Comp. Sci. professors
Murray and Pappas teach you how to
build OLE applications usingMi‑
crosoft’s new development tools: Mi‑
crosoft Wizards and Microsoft Foun‑
dation Classes. An ideal reference
for anyone wanting quickly to get
up to speed on OLE. Includes CD‑
ROM.

C: The Complete Reference,Third Edition
by HerbertSchildt
912 pages t.
NormalPrice:£25.95 Sa
wrPrice to You: £20.80

nternationally recognised program‑
mingexpert Herb Schildt includes

everythingyou need to know onC
programming in this one compre‑
hensive volume. Over 300,000
worldwide sales is testimony to this
popular work, now in the third edi‑
tion to include the latest develop‑
ments in C programming. Sec‑
tioned in five easy-to-navigate
parts, C: The Complete Reference
is liberally peppered with many exam‑
ples which clarify the major concepts.

The Visual C++ Handbook, Second Edition
by William H Murray Il landChris H Pappas
1136 pages
NormalPrice: £25.95

Price to You: £20.80
nother authoritative guide from
the professors, who thoroughly ex‑

plain Visual C++ concepts and the
traps to avoid. Take advantage of all
the new programming options that
Visual C++ has to offer with this
newly revised and updated edition.
Fundamentals to advanced topics
include the Visual C++ compiler,
resource editors, debuggers, profil‑
ers, and special tools for creating
Windows apps. Write elegant Vi‑
sual C++ programsofyour own in
no time.

Hsual ~‘.

++
boo ;

Open Computing Guide to the
Best UNIX Tips Ever
by Kenneth H Rosen, RichardP Rosin‑
ski
andDouglasA Host
752 pages
NormalPrice: £23.95

Price to You: £19.20
r o m shell short cuts and mail
tricks to password ageing

strategies and crisis control, here's
a reference bible for everything
you ever wanted to dowith UNIX.
You'll discover how to avoid com‑
mon pitfalls and streamline shell
programming. Tips on UNIX tools, ef‑
fective system administration and customizing the
X Windows environment are also featured.

Your Price DescriptionSelection RRP
5OLE Wizardry emma
C: The C o m p l e t e Reference £2605
The Visual C++ Handbook £2605
Guide to the Best UNIX Tips Ever ne

Object-Oriented Graphics Programming in C++ w o t
Video Compression for Multimedia ee
The Fuzzy Systems Handbook Smeal
Leaping from BASIC to C++ o o d
The GUI Style Guide e 0 4 5
Agents Unleashed £2008
Database Developer's Guide with Visual Basic 3 an
Object Oriented Programming in C++ od
Win 32 API - Desktop Reference o n e
Developing PowerBuilder 4 Applications o r a l
Heavy Metal OLE2 Programming ae
Unauthorised Windows 95 Developers Resource Kit £38-09
Free $tuff from the Internet te
Oracle Performance Tuning £2606
TCP/IP Network Administration ad
sendmail a i s e
UNIX in a Nutshell se
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£23.30ae SEE OUR
OFFERS£20.80

a ABOVE
£22.50
£22.50
£26.25
£20.25
£22.50
£22.50
£31.25
£20.65
£34.75
£26.65
£31.20
£31.20
£15.20
£19.50
£16.50
£18.40
£ 5.60
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Without Exception
Anders Hejlsbergmay boast about the richness of Delpi’s exception han‑
dling, but it has been pointed out to us that all this is inheritance gim‑
mickryandwhat not.The followingpieceofcode - written in Object Pascal
just to show - is more than adequate for all known programs:
t r y
{ i n s e r t y o u r p r o g r a m h e r e }
e x c e p t

o n E : E x c e p t i o n d o { h a n d l e s a l l e x c e p t i o n s }
M e s s a g e D l g ( ‘ W e l l i t wo r ked o n m y m a c h i n e ’ ,

m t I n f o r m a t i o n , [mbOK ] , 0 ) ;
e n d ;

Ctrl Break says: Put that in your pipe and smoke i t , Anders!
StrangeAmbition
‘The BigByte’ is apparently the UK’s only weekly computer show onthe
radioand it’s beengoingsince April lastyear. ‘Like the NewSeekers, who
wanted to teach the whole world to sing,The BigByte wants to make the
whole world compute in harmony’enthuses producer Neil George.Mmm.
Raspberry fool
A friend tells of us of how he recently got himself into trouble while cod‑
ingup aQuality Assurance system for an ice lolly factory. The bulk of the
programcomprised endless dialogs full of possible lolly faults, for example
‘Stick not set straight’, ‘Chocolate coating too thick’ and the classic ‘Too
few redones in the hundredsand thousands’. After aday or two of this, he
had had his fill of ice cream imperfections, and addedone ofhis own. His
po-faced employers were completely unimpressed when they discovered
his addition at the bottomof one of the dialogs: ‘Jokeonstick not funny’.
Singalonga Programmer
Wehave discovered a treasure houseof parodies of pop hits on the news‑
groups, which we felt compelled to share.Tim Pickett andScott Thomson
created an Honours Rhapsody ( t o the tune of BohemianRhapsody)
“Ts this a real world? é
Is this just fantasy? id
Caught in aLAN-slide O?
NoESCtoreality.”
“Mama,
Just killed aRAM
PutDECstaticon itspins,
Now I don’t see /usr/bin,
Mama,
vi had just been run ,
But now I’vegot to throw it all away” etc etc

5. See 1across

14.ASCII 38 (9)

DOWN

MeanwhileJessica Rainehasbeen toiling over / PleasePs in
The Keeper of the FAQ ( t o the tune of The / "vy. \4¥o
Leader of the Pack): | 7
Myfriends were alwaysgivingmehell (hell,
hell, hel l)
They told mehepostedfromAOL
(whattaya mean they say hepostsfrom
AOL?)
They saidhe hadno clue
But I knew it wasn't true
That's whyIfe l lfor the Keeperof theFAQ”
(Sound o f modemdialup between v e r s e s . . . )

Unfortunately we have lost the references of where these came from
(really), sowecan’t tell you where to find the missing 12verses...
Spot Quiz:
What is this?

Y ) ) ) ) ) 9 9 ) 9 ) ) ) ) ) )
DIY smiley ki

Digital beer ’ere
Beamish Genuine Ir ish Stout has recently been aaa
announced as ‘present on the Internet’. This has
prompteda spate of not unreasonable queries into suitable
methodsofcompression.The Joint BeerExpertsGroup (JBEG)andBrew
Interface Format ( B I F ) have been eschewed in favour of the Fourier
TransformofBeer ( FTB )which reportedlymaintains the hopcharacter of
the nose.
Followingrecent experiments byover zealous undergraduates it has also
been recommended that the right size funnel and a large enough con‑
tainer be usedwhen UUdecoding. Beer will short out your hard drive if
you don’t download it immediately... and it will alsogoflat.
Taking abreak from reality
Thrust SSC, the world’s first supersonic car, has been launched on the
Internet as‘A milestone in the commercial development of the Net’.Visi‑
tors to the site will beable tobuy official merchandisesuchasposters and
models. ‘Not only will thrustssc.digital.co.uk become the best-known
Internetaddress in the world’ claims DavidProbert ofDigital, ‘but wewill
use theWebserver to pioneer commercial useoft h e Internet’. Right.

_ ACROSS
1. &Not a realcomputer at all! (7,7)
9 .V a r i a b l ename used for 1down (5)
10.It c o u n t sin fractions (9)
11.Cats using pointers? (7)
12.Chewing round for agood interaction (7)
13.Unhappyabout follower of Pharoahs (5)

17.Avoids sub-routine statements? (9)
19. Observe the microelectronic clock maybe (5)
21.Somehow| sail south-east with links (7)
24. Passing the time with a loop (7)
25.Capture or produce part of a transistor (9)
26.Harden in your hearing (5)
27.Dusts in confusion with natural folk (7)
28.Chunk of orange store (7)

1. Discs in the library? (7)
2. Jumped back and changed range (9)
3. Tie slug round it's least pretty (7)
4. Ruraloutlook of standard screen (9)
5. Copy 1999onto chip (5)
6. RobertCook bears the signal... (7)
7.
8.

16. Strange bit attruecharacteristic(9)
17.It seems foolish trick holds 25(7)
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Brion an) Betty byNal Kerber
FPiKeAmerLetemenseaud THE Vs. \ /RON

NIDEO SHOP PHONE Keamer ’ ? anne
NUMBER ,So | CAN ORDER
"KRAMER VS. KRAMER? STATEMENT!

Herber‑

18. work with hardware andsoftwareforas
19. Having a break with 24 maybe (7).
20. Most eminent at the top of the range (7)
22. Got sick of beer d'you say? (5)
23. Visions of where 18are? (5)

SOLUTIONSTOMAY'S CROSSWORD

ACROSS: 1. PROGRAM5. S C I E N C E9. CORAL
10. XENOPHOBE 11.AMENDED 12.ICTUSES
14. ENVELOP 16.GLISTEN18.RESISTS20.TOGGLER
23. NOSTRUM25. LOUNGED27. IMAGINARY
28. SONIC 29. EFFECTS30.OPTICAL
DOWN:1. PACKAGE2.OURSELVES3. RULED
4, MIXEDUP 5. SENSING6. INPUTTING7. NEONS
8. EMERSON15.LASERDISC17.TELEGENIC
18.RUNTIME 19.SAMPANS20. TALLYHO
21, RADICAL24. STAFF 26. UNSET
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Attention xBaseDevelopers

PowerBuilder is the fastest way Up to
extend your development skills to
Windows and client/server applications.
Build fully graphical object-oriented
Windows 3.1 applications with MDI, DDE,
and OLE 2.0 support.

Access popular PC databases:
Paradox, Access, Clipper, dBase or any
.dbf format database
through built-in
ODBC drivers ‑
so you can move

upwithout giving up
what you’ve built. Or
use the single user Watcom SQL
(included) and move up to client/
server applications by simply upgrading
to Watcom Server.

Tap i n t o the wo r l d o f
PowerBu i lde r : CompuServe’s 3rd
largest forum, BBS, Faxback, numerous
books and journals. Or invest in Computer
Based Training or hands-on training courses.

And, at the end of the day, the
PowerBuilder product line is built on a
shareable Common Object Technology, so
your PowerBuilder objects and expertise
are reuseable in any company using
PowerBuilder. It’s one technology, one
choice - make the r igh t o n e .

Enhance your competitive advantage ‑
Cal lN o w . Freephone 0800 444455
for details of this special offer.

Powersoit
Building on the power of people



Less than 50% of all software is paid for! That's right, over half
of the software used in the world is an illegal copy. Piracy costs
developers billions in lost sales each year. Protect your software.

You on ly need e = m
reason to p r o t e c tw i t h Sentinel:

It’s the worldwide standard in software protection.

More developers rely on Sentinel’, from Rainbow,
than any other software protection in the world.

And for good reason. Only Sentinel performs
where it matters most: giving you the best in
quality, reliability and support - with the
most advanced technology available.

Sowhether you're protecting aDOS, OS/2,
Windows, Windows NT, Macintosh, UNIX, XENIX, LAN or CD‑
Rom application - protect with Sentinel. Protect with confidence.

Stop piracy with Sentinel - and get all the revenue you deserve.
Call today for acomplimentary 28-day Sentinel Developer's Kit.

01932 570066 =m
ISO 9002 S e i n e ‑
Certified b | eL ot

S o f t w a r e P r o t e c t i o n ‐oh | /‑
& CIRCLE NO . 188

7 4 The Forum, Hanworth Lane, Chertsey, Surrey KT169]X Ml Fax: 01932 570743
U.S.A. / LATIN AMERICA / ASIA 714/454-2100 @FRANCE (33) 141 43 29 00 = GERMANY (49) 89 32 17 980

T E C HN 8 LB EI E $ ©1995 Rainbow Technologies, inc. Sentinel is aregistered trademark of Rainbow Technologies. All other p roduc t names are trademarks of their respective owners.
(MOROCCO: FuCHINA (Northern): ITALY: Siosistemi 3}
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Web

The Motorway cafes to avoid stopping at for a ci
while cruising that wondrous thing, the Informati
Super Highway etc etc.

UnitedBreeders Inc.
http://www.ubi.com/

The All-New Ad

_ A cab driver in trouble
Eachweek weshow a Londoncab driver involvinghimselfin an
IT-relatedlawsuit.

Bert Muggles (Cab number 17352) accidentally violates
Microsoft'sexciting new trademark.

The problem with Doom, according to MsStob, is not the appalling violence, the effect on the younger generation, or
even being nogood at it. It’s being stuck in a room with four people playing the network version...

(Scene: the offices of a small soft‑
ware house. The time: 5.43pm.)

Who wan ts to die?
I w a n t t o die!
I w a n t t o die!
I w a n t t o die! Wait fo r me!

Hey M r Red - c a n I u s e y o u r
m a c h i n e ?  M y  m a c h i n e  i s
always green. I t ’s n o t f a i r being
green - e v e r y o n e c a n see m e
m o r e easily. C a n we swap
please? Pretty please?

Nope.
Sing if you're glad to be grey!

Shut up, Mr Grey.

What shall we play?Hey not too
rough or h u r t me plenty?
Hur t me plenty!

Hu r t meplenty!
O k , let’s go... oh n o , n o t here. I
hate th is level!

Are we playing teams?

I don’t w a n t to p lay wi th Mr
Red. He always shoots y o u in
the back!

88

No I don’ t , y o u always stand in
the w a y.

(Booomph-whoooosh....Aaaargh!)
Sorry.
Hey, Mr Red,where d i d you get
that rocket launcher?

That would be telling.
(The telephone rings.)

Quick - p u t the game on hold.
Hello... Hello dar l ing. N o , n o t
for an hour at least. No, I ’m n o t
p lay ing Doom... w e ' v e go t an
important meet ing to discuss
version 2.0...

(A strawberry:ROOOAAAAR!)

«. yes, s o m e of the others a r e
playing... Well, no , n o t the ones
in the mee t ing , obv ious ly. . .
Come o n , there’s no need to be
l i k e that... What do y o u mean
y o u don’t l i ke my tone? Of
course I do but... Huh! Bloody
woman’s hung u p . Which idiot
took the game o f f pause?

Sorry.

( B l a t t t a blatta blatta blatta
Aaaaargh!)

Thank y o u v e r y much, my par t ‑
n e r Mr Grey. It wasn’t my fault
M r s Grey rumbled you!

I feel much better n o w , thanks.
(Yakettyyaketty yaketty yaketty)
Uh oh. Here comes the spider.
( YA K E T T Y YAKETTY YAKETTY
YAKETTY Aaaaargh)
He got me!He got me!
( YA K E T T Y YAKETTY YAKETTY
YAKETTY Blammerammeramm‑
meram Booomph)
Ha ha! Got him! Ha ha! Got him
with the BFG!The supreme tal‑
ent o f Mr B r o w n t r iumphs
again! I am indeed the k i n g of
Doom, the most devious lurker,
the chief fragger of them al l .Al l
b o w d o w n before my stupen‑
dous powers. Yo u a r e n o t w o r ‑
t h y to p lay in the same g a m e
with me.Comeon y o u losers,do
y o u r w o r s t , I could beat al l o f
y o u blindfolded.
(Pan t PantPantPantAaaaaargh)

I fel l in the soup. I fel l in the
soup and n o w I'vegot -1 frags.
Serves y o u r ight .

EXE: The Software Developers’ Magazine

(The telephone rings.)

Hello? O h , hello sweetie pie. No,
Daddy can’t c o m e home n o w.
No, Daddy’s go t to stay at work
t o e a r n s o m e m o n e y. N o dar‑
l ing, y o u go to bed l ike Mummy
says, and I' l l come and see y o u
when y o u a r e asleep. Night‑
n igh t darl ing. Bye. Hahahaha‑
haha - g o t y o u w i t h the pisto l
and I only had 13% health!
Don’t l e t good for tune go to
y o u r head. I ’ m t a k i n g u s
through.
N o t n o w , I ’ ve o n l y g o t 13%
health!
Yo u should have thought o f
that before y o u shot m e .

( B a m !Blattablattablattablat!)

Eeeeeyes! A n d Mr G r e y wins
the f rag r a c e again. On we go.

Ok, let’s go... oh n o , no t here. I
hate this level!
( T h e telephone rings... etc etc. Con‑
tinues thus until 11.00pm, or until
the network crashes, or unt i l a
spouse turns up with a real
machinegun, whichever is the ecr‑
l i e r. )
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SUBSCRIBERS CLUB
The Software Developers Magazine

DiscountedC(advanced
programming)videos from BVG
Following the interest shown for the video fea‑
tured last month (OS/2), BVGhave very kindly
extended their 20% discount to their advanced C
programmingvideos. C, Volumes1 and 2, con‑
tain a practical guide to C; includingconditional
branching, looping,usingarrays, commonC data
types, explainingstack pointers,compiling to run
under windows, encrypting files, defining the
variable buffand much,muchmore. . .The videos
are supplied with two tutorial disks soyou can
put your new knowledge into practice straight
away. The videos would normally cost £53.50
(includingVATand shipping)butare available to
EXE subscribers at the reduced rate of £43.40
(includingVAT andshipping) Sendyour cheques
to EXE magazine at the usual address. Or con‑
tact BVGdirectly withyour credit card details on
01874 611633. Please allow 28 days for delivery.

5copies of DaveJewell’s ‘Instant
Delphi Programming’
Ourvery own DaveJewell hasjust hadpublished
his definitive guide to Delphi Programming. He

promises to take program‑
mers swiftly and painlessly
through both the concepts
and implementations of this
exciting new product. He
utilises clear applications
and plenty of short cuts
towards useful Delphi
development. It has all
you need to enable you to

start developingyour ownclient/server appli‑
cations. Wrox Press,the publishers, have kindly
donated 5 copies to give away. Send your post‑
cards to the usual address marked “Wrox Press”
to beentered into the draw.

Freebies from Lasermoon
Lasermoon are the UK’s specialists in UNIX
Freeware and Free Operating systems such as
Linux, and the BSD’s. They are distributers for
an extensive range of products and support ser‑
vices in addition to the lasermoon.co.uk internet
p o c o o o e - - - - - - - - - - - - -2 - - - - - - - - - - - ‑

Title

site which is
“home” to SWiM
(Motif) and
LINUX-FT ( T H E
Commercial
L i n u x ) amongst
others. They author and co-produce a number of
Linux products and applications suchasthe stan‑
dard setting Linux-FT release. They have put
together a fantastc package for one lucky EXE
subscriber worth $$$. Send in a post card marked
“Lasermoon” to win. For more information about
Lasermoon call them on 01329 834944

LASERMULSIN

Free Books from Prentice Hall
We have two excellent books to give away this
month,kindly donated by PrenticeHall.Network
Security - Private Communication in a Public
World is a comprehensive,
comprehensible and wi t ty
guide to the latest advances NETWORK Sec
in computer network secu‑
r i ty protocols. In this book
the authors gobeyond doc‑
umenting standards and
technology; they contrast
competing schemes,
explain weaknesses and
strengths, and describe
common mistakes people make
when intendingto design secure systems. Send in
your postcards to the usual address and mark
them “Network Security”.
The second book we have is Borland C++ 4.5

Object-Oriented Program‑

taining full source code. Send your postcards to
the usual address and mark them Borland C++’.
Entries must reach us by
30/06/95.

EXE Show
There are only a few days left
before the first ever EXE show.
Admission is free if you have a
ticket. If you don’t have one
there is sti l l t ime to call the
EXE Show hotline number on
0181 710 2190 or you can pay
£10 on the door. The Royal Hor‑
ticultural Halls, Westminster,
June 8th & 9th 1995

EXE Binders
Binders are on sale to EXE Subscribers for just
£10.50. Call customer services on 0171439 4222
to place your order, or fax 0171439 0110.

Competition Winners
Rise of The Robots was won by Linda Phillips
from Croydon.
The Access bundle was won by KeithBurtonfrom
Barnsley.
Answer: 3 millioncopies ofAccess havebeensold
world-wide since its launch.

The Subscribers Club aims to bringyou a
selection of special offers every month.

Please remember to quote your subscriber
number when you order goods.ming. Now in its fourth

edition this book will help
you Synthesise Borland’s
efficient code and data to

Forfurther in‑
formation on

any of the offers
build objects, Manage
large projects with uni‑
form notation and code,
Simplify your program‑
ming with C++ polymor‑
phism, Support common

Windows application requirements with new
OWL classes and Adapt to OLE, the wave of the
future. The book comes complete with a disk con‑

Qty Price BOOK PAGE ORDERS

featured above
contact EXE on
0171287 5000,

or contact the
supplier directly
when a number

is given

My Subscription Club Number:

Payment Options

Shipping at £3.50 per order

TOTAL

Name:

£3.50

Cheques or purchase orders only for the moment.

(J Jenclose a cheque for

J | enclose a company purchase order. Please send an
invoice.

Simply fax 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXE Book Page,Centaur Communication Limited,
Freepost 39 (WD 1414/29),St Giles House,
50 PolandStreet, London W1E 6JZ
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advertise, call Marc Green on 0171 287 5000 x3402
ik

JOB JOB JOB
'C/C++/UNIX MULTIMEDIA/MS-WINDOWS/'C' DELPHIDEVELOPERS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
Ci ty to £30,000 Herts 15K-25K S. London To 25K + Bens

This international settlements house established in
1970 is now developing its next generation of soft‑
ware and is searching for t w o highly skilled develop‑
ers with excellent 'C'/C++ p r o g r a m m i n g skills under
Unix preferably with RDBMSexperience in particu‑
lar Oracle and/or Powerbuilder. You wi l l need a
strong academic background,with excellent interper‑
sonal skills and e n j o y working as pa r t of a highly
motivated team. This is an idealopportunity to work
with the latest technologies in a technically challeng‑
i n g environment.

This is an excellent opportunity to work for one of the
leading international players in the multimedia field.
They are nowexpandingtheir product rangeofmultime‑
dia enabling technology. As part of this expansion they
are searching for a number of Software Engineers with
'C'and/or C++ p rog r amm ing skills under MS-Windows.
Experience of X86 Assembler programmingwould be
advantageous. A good knowledge of writ ing low-level
code is required, ideally candidates will have developed
drivers for graphic display.Don’tmissthisopportunity to
work at the leading edge of multimedia development.

Our client, a highly 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 andexistingproductmigration.Applicants
shouldhaveat leasteighteenmonthsBorlandPascaland
SQLexper ience -excellent communicationskillsare also
necessary. Successful candidates can not only expect a
highly competitive salary package,but will be trained to
use Borland’sDelphiclient/server product.

Call usnow!
REF:DE/EXE/20 REF:DE/EXE/21 REF: PP/EXE/22

JOB JOB JOB
MS-WINDOWS PROGRAMMERS 'C/ASSEMBLER 'C/C++/MS-WINDOWSDEVELOPER

LOCATION SALARY LOCATION SALARY LOCATION SALARY
Herts 18K-23K Thames Valley 20K-28K Ci ty 24K-30K

This highly successful British communications com‑
pany employs 130people and i s still g r ow i n g . Work‑
i n g on the development of new products to be
launched in 1996, they are seeking additional MS‑
Windows Programmers. Suitable candidates will
have at least twelve months experience program‑
ming in Borland C++, Visual C++ and/or Visual
Basic under MS-Windows. Additional experience
with c omms , networkingor real-timesystems, whilst
not essential, will be highly desirable. Working in a
small t e am , the successful candidates will enjoy the
social aswell as the technical aspects of these posi‑

These opportunities will appeal to Software Engi‑
neers wanting to work for one of the most advanced
development environments in the UK. Candidates
mu s t be fluent in 'C' and Assembler and have some
expe r i ence of low-level systems development pro‑
gramming.With a number of vacancies, our client is
seeking candidates who haveprogrammedonUNIX,
OS/2, Mac, NT or MS-Windows. In addition to i n ‑

depth knowledge of one of these operat ing systems,
e xpe r i e n c e of kernel/device drivers, compiler devel‑
opment or networks will bedesirable.

A fast g r o w i n gdynamic Software House specialising
in developing banking and financial s e r v i c e s soft‑
ware is searching for a professionaland enthusiastic
senior developer. The successful candidate will be a
key member of the team working ona wide range of|
projects. Excellent 'C’ p r o g r a m m i n g skills are
requiredwithexperience of u s i n gC++ underMS-Win‑
dows. Other technologies used include Visual Basic,
OS2/PresentationManager and relationaldatabases.
Any expe r i e n ce o f thesewould be useful. I n addition to
excellent technical skills, s t rong inter-personal skills
are amust, since the successfulcandidatewill beliais‑

t ions. i n g with clients and will also have the opportunity to
develop his/her career in the direction of consultancy.

REF: LC/EXE/23 REF: LC/EXE/24 REF:DE/EXE/25

Herts Visual C++ 3months City Mac/Windows 6months London Visual C++/MFC 6months
Analyst/Programmers Text Handl ingProgrammers Developers

London Visual C++ 6 months City Text Processing 6months Surrey Visual C++/MFC 6 months
Programmers Cambs Tex t Handl ing 4months Programmers

Cambs Visual C++ 6months Processing Oxford Visual C++/MFC 3months
Programmers City Apple Mac 6months Programmers

Berks Visual Basic 4months Multimedia Deveopers City Visual C++/SDK 3months
Programmer Cambs Apple Mac 6months Multimedia Developers

London VC++/SDK 3months CD-ROMDevelopers W. London CIC++ 6 months
Multimedia Developers Cambs Multimedia/CD-ROM ‐4months Progs x 2

Cambs VB/OLE 3months Developer City C++/Banking 6months
Developers London Sybase/SQL Server 4 months Programmers

Surrey Windows/Financial 6months Software Engineer London Oracle, SQL, Forms 3+months
Appls. A l l levels Surrey Visual C++/MFC 6months Developers

W.London Windows 5months Finance Developer London Windows/C++ 6months
SDKIC Programmers London MS-Windows 3months Programmers

City Windows 4 months SystemTester City Windows NT 3 months
SDK/C Developers Senior Prog rammer

REF: FS/EXE/26 REF: FS/EXE/27 REF: FS/EXE/28

Logist ix Recruitment Limited
LambHouse,Church Street
Chiswick Mall,LondonW4 2PD
Tel: 0181-742 3060
Fax: 0181-742 3061

: logistix@atlas.co.uk

Wehavea large number of PERMANENT
and CONTRACT opportunities throughout
the UK.Please call one of o u r consultants
for further information o r , alternatively,
post/fax/email a CV to us and we wi l l con ‑
tac t you at a convenient time.

| Agistix



THE DEVELOPERS REGISTER West Y o r k s h i r e
Not on our New register yet? From April 1995 ASH a n d t h e Nor th
associates started a New register for dedicated soft‑
ware developers who seeka career path driven by tech‑
nology rather than management. Programmers, Analyst Programmers,
This is proving to be very successful with many excel‑
lent engineers having registered, finding or have Software Engineers,
already started with New employers within the last
month. Support (Novell, Unix),

also Computer Field Service Engineers.We are now extending this option to engineers looking
for their first move into contracting. We would like to
hear from engineers in all disciplines who want to FOR YOUR NEXT CAREER MOVE

AROUND WEST YORKSHIREmake this move Now or in the Future.
We hear continually from companies seeking highly
experienced designers to manage or work within their
software test departments. Forget the image of repeti‑
tion and boredom as in many cases leading edge design

Telephone Vincent Atherton on Leeds
(0532) 504560 or write to:

AIREDALE RECRUITMENT
tools are used.

For these and many other opportunities Call
James Hunt or Ron Cook

TEL (01425) 475480, Fax (01425) 480807 or write,
ASH associates, First Floor, 39 to 41 High St ree t ,

Ringwood, Hants, BH24 1AD

Realtex House, Micklefield Lane, Rawdon,
Leeds, LS19 6AX

A i redale  Reern i tment

IMEDIA / GAMES :
VACANCIES Looking fo r

For best Nationwide selection o fC/C++, r e c r u i t m e n t o n the
Windows, Visual Basic, Silicon Graphics, I n t er n e t?

Assembler, CD-ROM, Mac, Interactive and senior
vacancies Finding that the

Phone 01709 571441 or i =
send fax/CV to: choice is drowning

Aardvark Swift Consulting Ltd you in job-site
75/77 Station Street . e

Swinton information?
S. Yorks
$64 8PZ

Fax: 01709 586527
For an update on the latest opportunities ask for

Stephen Lloyd Davies | | = Ihetp://www.exe.co.uk
La} pail With news, reviews, competitions, aswell asa

mwPC = JAGUAR comprehensive recruitment section, make EXplodE
@ APPLE ; SGI your first port of call.

PLAYSTATION
. m GENESIS For moredetails on how EXplodE can help you call@ SATURN gwAMIGA ae

Marc Green on 0171 287 5000 xt 3402 or e-mail him
on marcg@dotexe.demon.co.uk

Surf no further than your favourite, number one,
software developers magazine.

EXplodE, EXE on the Internet, can now be seen at:
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Book review
C-AReferenceManual (Fourth edition) reviewed byBobSwart

This book contains a
complete description of
the most important C
languages. Classic C
(a lso known as Tradi‑
tional C or K&R C),
Standardor ISOC (also

compatible withANSIC)with or without the
ISOCAmendment 1,andClearC.

The new fourth edition offers two extras
overearlierversions: the ISO CAmendment 1
(1994), which adds new facilities for writing
portable international programs, andClearC
(also called Clean C), a subset of C that
ensures C programs will have maximum
portabilitybetweenbothStandardCandC++
environments.Theauthorshavealso replaced
all references to ‘ANSIC’ with ‘ISO C’, since
‘ISO C’ is also the last standard to have an
Amendment 1.

Thebookstartswithanintroductiontothe
threedifferentClanguagesthat are treated in
the book,andashort descriptionof the differ‑
ences between these three. It is here that you
might pick your favourite variety of Cand
focusonthisspecificimplementationthrough‑

out the rest of the book. The authors explain
early in the book that it is unfortunately not
reallypossible to write Ccode that is compati‑
ble with all three of these Cdialects ( a t least
notwithout usingconditional compilation).

The first h a l fofthebookcovers lexicalele‑
ments, the C pre-processor, declarations,
types,conversionsandrepresentation,expres‑
sions,statementsandfunctions.Eachof these
topics is discussed in a separate chapter and
the specific implementation of the three C
dialects is covered in muchdetail. Guidelines
are also providedonusing, for example, com‑
ments, enum types and header files. For
beginners aswell asadvanced C users these
chapterscontain a lotof insideinformation(of
course,advancedCusersmightalready know
mostof it) .

The second halfof the book begins with
the introduction of the so-called C ‘standard
libraries’forbothstandardCandtraditionalC
(libraries likestdio.h,math.h,float.h, limits.h,
but also iso646.h, wehar.h andwetype.h) and
special C language additions like NULL,
_DATE_,__FILE_,__STDC__, ete.

The book ends with achart of the ASCII

character set (why?) an appendix on the
syntax of C, the answers to the exercises
(present at the end of each chapter) and a
short but useful index.

In my opinion, the book is a standard
work, much like Bjarne S’s C++ ARM
(AnnotatedReferenceManual) . But C++ is
precisely what I’mmissing: the book shows
a lot of examples anddetails onClear Cbut
too few C++ specifics. The book is a great
source of information for anyone using C
and planning to use C++ in the future or to
enforce C++ compatibility byusingClear C,
but it is not the book from whichC pro‑
grammers can learn C++. This was not the
intentionofthebook,ofcourse,buteachdis‑
cussion of Clear C leaves me yearning for
more on C++.

Verdict: H igh ly recommended

Title: C -AR e f e r e n c eManual (fourthedition)
Authors: SamualP.H a r b i s o n&Guy L. Steele jr.
P u b l i s h e r :PrenticeHall (Tartan,Inc.)
ISBN: 0-13-326232-4
Price: £28.25
Pages: 460

Design Patterns: Elementsof ReusableObject-OrientedSoftware reviewedby EdwardKenworthy

‘A design pattern is a
particular OOmodel to
solve a_ particular,
defined, problem.’ If
you've developed any
substantial OOproject
then it’s likely that you
will have come across a

number of problems. When this happened
you either bodgeda solution or -wittingly or
not-came upwitha‘adesignpattern’ Design
Patterns: Elements of Reusable Object-Ori‑
entedSoftwarebegins in asimilar way to the
wayI startedthis review,by describingwhat
a design pattern is and by pointing you at
someofthemorefamiliar patternssoyoucan
havea look for yourself. It thenenumerates a
largenumberofcommonly encounteredprob‑

lems and describes a pattern for each that
offers a ‘standard’ solution to the problem,
fromAbstract Factoryto InterpretertoStrat‑
egy. Eachof these patterns is then described
in astandard formatwhich covers the intent,
motivation,applicability,participants,collab‑
orations, consequences, implementation.
Some sample code, known uses anda cross‑
reference to related patterns (which might
offer alternative solutions to the same or a
similar problem).Phew!There’sa lotof infor‑
mation given with each pattern in a concise
form-this is primarilyareferencebook,nota
text book. It’sdifficult not to recommendthis
book if only on the grounds that there is no
otherone thatcovers suchan importantarea.
For that reason alone I’d recommend it to
anyone involved in the design of object-ori‑

Title Authors ISBN
VisualC++2 fordummies MichaelHyman& Bob Arson 1-56884-328-3
The X Resource - Issue10 Adrian Nye 1-56592-067-8
T h eXResource- Issue11 AdrianNye 1-56592-068-6
TheXResource- issue 12 AdrianNye 1-56592-069-4
C++forProgrammers, 2nd ed. Leendert Ammeraal 0-471-95486-1
201 Principles of Software Development Alan M.Davis 0-07-015840-1

80 EXE: The Software Developers’ Magazine

ented systems. That it’s also well structured
and covers at least as muchground as I am
able tojudge (and probably mo re )meansyou
really can’t gowrong getting this book. The
only caveat is that it is primarily a reference
book and not an introductory text; some OO
experience is definitely a pre-requisite.

Verdict: HighlyRecommended

Title: DesignPatterns:Elementsof
ReusableObject-OrientedSoftware

Author: ErichGamma,RichardHelm,
RalphJohnson,John Vlissides

Publisher: Addison-Wesley
ISBN: 0-201-63361-2
Price: £20.95
Pages: 395

Publisher Price
IDGBooks £18.99
OReilly&Associates Inc. £11.00
Ofeilly&Associates Inc. £11.00
OReilly &Associates Inc. £10.95
JohnWiley&Sons £19.95
McGrawHill, inc. £20.95
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K I B W O R T H
Forthcoming courses:

C++ July 10-14
Now in its 6th year,

continuously kept up to date.

and June 22nd
The new course featured last month.

Very small groups guarantee
individual attention.

Kibworth ComputerTraining
68 Springfield Crescent
Kibworth Beauchamp

Leicester LE8 OLH

( 0 1 1 6 ) 2 7 9 2 6 5 3
CIRCLE NO. 183

To o much to
s h o w, t o o l i t t l e

space. O v e r 1 , 7 0 0
Development

Too ls , a t t h e U K ' s
l o w e s t pr ices.
Guaranteed!

Either telephone (01462) 83 22 44, fax
(01462) 83 22 88 or email us on

100526,3323 @compuserve.com for
our comprehensive catalogue of over

1,700 Development Tools. We can
either email (240K) it to you, fax it (75

pages) or we'll even post it!

Sof tWerk UK
HAMPDEN HOUSE ¢HITCHIN ROAD

ARLESEY * BEDFORDSHIRE SG15 6RT
T H E S O U R C E F O R D E V E L O P M E N T T O O L S

& CIRCLE NO. 184

ADVERTISERS INDEX
ADVERTISER PRODUCT/SEVICE CIRCLE PAGE
Aladdin Security Systems 162

ADVERTISER PRODUCT/SEVICE=
McGraw Hill Books Specialists

4
Bits per Second | Graphic Tools 151
B.L.Security I | Security Dongles+

Microcosm Copy Control
Microsoft I SQL Database

B.L. Security I Security Dongles Microsoft II Solution Provider

Borland Development Tools MKS Programming Tools

Bradly Associates Programming Tools MPE Development Tools
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tools and compilers are available soyou can dosome prac‑
tical work to hone your understanding.

Have you noticed the growing use of the latest buzz‑
edgeable C++ practitioners. Do not let the title mislead you,
this is abook that all large-scale users ofC++ should readand
work at understanding. The gurus of C++ often quote from
this book andassume that it will bewell-known and readily to
hand.

The search for a design methodology for object-oriented
programminghas been going on for some time. The Booch
Method has considerable mer i t , particularly for C++ devel‑
opment. Robert Martin’s Designing Object-Oriented C++
Applications Using the Booch Method is a valuable addi‑
tion to the body of work on this subject. One thing in par‑
ticular attracts me to this author’s books, he does no t
accept the current fashion that maintains that OOD is
inherently superior to other design methods in all circum‑
stances.

The leadingedge
Now to three books lookingto the future.
Parallel processing has been around for some years but
almost all the material in print has been of an academic
nature and not of much use to the working programmer.
At last we have a book that tackles parallel programming
at a practical level. Designing and BuildingParallelPro‑
grams ( I a n Foster ) i s the first book in this area that I
would feel comfortable in giving to asoftware engineer as
opposed to an academic computer scientist. I have no
doubt that various aspects of parallel processingare going
to loom ever larger in the software engineer’s work. This
book will give you a good star t , particularly as it includes
information about sources (ftp s i tes ) where appropriate

word, patterns? Like object-orientation before i t , it means
different things to different writers. Also like OOyou can
view it at different levels and from different perspectives.
I mentioned Jiri Soukup’s Taming C++ in my last books
column. His perspective on ‘patterns’ is very much that of
the code designer and writer. Two more recently published
books tackle ‘patterns’ from two other perspectives.

Design Patterns (Er i ch Gamma et a l ) is still relatively
close to the programmer. The authors tackle some of the
better known patterns from the perspective of reusable
software and reusable software design. A programmer who
wants to t r y to understand what this new view is about
would find this a good starting-point.

Design Patterns for Object-Oriented Software Develop‑
ment (WolfgangPree) is a more generalised overviewoft h e
subject area. If you are more theoretically minded this isa
place to start. The author focuses heavily on application
frameworks in general and ET++ (aUNIX basedA F X ) and
MacApp in particular. You will realise from this that heis
not coming at this topic froma direction that will be best
suit desktop developers.

That lot should be more than sufficient to fill the most
capacious holiday-reading rucksack. See you al l next
month. *

ACCUsubscriptions: individual £14, student £7, corpo‑
rate £75, Overload & C++ SIG £15 ( + A C C U membership).
Forfurther information about ACCU write toFrancis
Glassborow, 64 SouthfieldRoad, Oxford, OX4 1PA, r i n g

0865 246490 or email (wi thout c o n t e n t s ) info@accu.org
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Me andmy bookshelf
Francis Glassborow gives usa tour of the well-thumbed tomes that he always keeps within reach of his PC.
Twice a year I have a look at mybookshel fto see what is
on it that’s worth pointing out to you. The decision by
Addison-Wesley to issue an anniversary edition of The
Mythical Man-Month reminded me that there are a few
books about programming that havestood the test of time.
Some of you may be too young to have read them when
they were first published.The new edition will have some
extra material in i t , so it’s probably worth hanging on
until that comes out beforebuying it .

There are a few other golden oldies that you should know
about. DonaldKnuth’s The Art ofComputerProgramming is
amulti-volumework that mustbegettingclose toanentry in
the GuinnessBook ofRecords.Not for size, nor for durability,
but for the time that the world has waited for the author to
complete theprojectedsevenvolumes.Thehistoryofthiswork
would fill an entire column in itself.Addison-Wesley assures
methat Knuth is writing volume four - but I wouldn't delay
anywork toawait it’sexpositionofCombinatorialAlgorithms.

Apart from the first three volumes of The Art of Com‑
puter Programming, every serious programmer should
read the three booksbyJon Bentley.ProgrammingPearls
and More Programming Pearls are collections of essays
which originally appeared in CommunicationsoftheAsso‑
ciation for ComputingMachinery (CACM) . The third book
is Writing EfficientPrograms. All three cover topics that
are the bread-and-butter of good, thoughtful program‑
ming. You may not use all the ideas directly in your thor‑
oughly modern object-oriented development but unless
you are familiar with works such as these you will be
doomed to findall the tar-pits by personal experience.

The Art of Software Testing (by Glenford Myers) comes
from the same era as the Bentley books, but has dated
rather more than they have. The book focuses on source
code testing, while current thinking advocates a rather
broaderapproach.However,asabookwritten byanauthor
who understands that code should betested, and that the
purpose of testing is to break the code, it is one that you
should try to read. I say ‘ try to read’because it hasbeenout
of print for some time and getting hold of a second-hand
copy is a matter of waiting for current owners to die. Per‑
haps wecould persuade the publishers to re-issue it.

EdYourdonsays...
In DeclineandFallof theAmerican Programmer,Edward
Yourdon has this to say of The Psychology of Computer
Programming (Ge ra l d Weinberg) ‘a golden oldie, an
absolutemust for your personal library, agem,a classic...’
He is right. Despite the somewhat forbidding title this is
an excellent book about programmingas a human activ‑
i ty. Again you will have a serious problem getting a copy
because it has been long out of print and even library
copies are beginningto fall apart.Once again this is acase
where weneedtoapply some pressure to the publishersto
get it re-issuedeven if they cannot get it revised.

To varying degrees, all the above books are ones that you
can read away from your software development environ‑
ment.DigitalWoes (LaurenRuthWiener) isanother excel‑
lent book that fits this classification. Unlike the others, it
is a recent publication.The author focuses onthe inherent
unreliabilityofsoftware. Notonly is it abook that software
developers should read;managers and software users will
find it useful too. The author's style is highly readable and
she supplements each chapter with copious references.

Programmers often ask me about graphics files. The
most common question concerns the format of something
such as .PCX files. We all know that most of the informa‑
tion is out there somewhere, but where? A recent O'Reilly
publicationEncyclopaedia ofGraphics FileFormats isjust
what you need. The authors have done their best to make
it comprehensive andaccurate, and it is not their fault that
the owners of acouple ofproprietary formats have refused
toprovideany informationabout them. If you are browsing
through this book you should beaware that some ignora‑
mus confusedaRomanninewith aRomanelevensotwo of
the pages in the table of contents are collatedwrongly. The
first copy I hadalso lacked48pages (and copies of another
48 pages replacing them), but investigation suggests that
this was a rogue copy. I only mention it because this is
largely a reference work soyou might not notice missing
pages until longafteryou hadbought the book.By the way,
it comes with aCDand it is not restrictedtoMS-DOS/Win‑
dows items but includesOS/2, Unix andApple Macmate‑
rial. (See also Peter Collinson’s columns this month and
lastmonthfor discussions of this book. HasO'Reillygot al l
our columnists ona reta iner, or what? -Ed . )

Faulttolerance is atopic that wearehearingmoreofthese
days. John Wiley recently started a new series of books
‘Trendsin Software’ toact as acompanion to its long-standing
refereedjournal SoftwarePracticeandExperience ( n o w in its
25thyear ofpublication).SoftwareFaultTolerance is the third
book in this series. It is acollectionof thirteen papers on the
subject andshouldbeonthe readinglist of anyone concerned
with development ofsoftware that needstobefault-tolerant.

C++ at last
This columnissupposedto focus onCandC++ programming
soI guess it is about time that I turned to the latestadditions
to my C++ bookshelf. C++ FAQs (Marshal l Cline & Greg
Lomow) is just the book you needbeside your workspace to
saveh a v i n gto stopandexplainsomeaspectofC++to thenew‑
comer in your team. ( I fyou are the newcomer,it willalsomake
youmore acceptable to the experts in your team ‐ aslongas
you don’t quote it at them). There are 470 questions and
answers blocked into43chapters. It is well worth readingon
the basisofachapter aday.

(C++ FAQscovers questions and answers that are appro‑
priatetoordinarydevelopmentwithC++.Thenextbookaims
at providingsomeweightymethodsandidiomsinC++. Ifyou
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You can iterate through the
set of result sets using
the result object. To
iterate through the
rows of a given result
set, you use an RWD‑

BReade r ( fo r hardened
database programmers: this encapsulates
the fetch and read loop).

Databasedata types
One of the more awkward issues when
accessingandcomparingdata from different
databases, and moving data to and from
C/C++ program variables is the problem of
data types. Each major database has a
slightly different set of native data types,
anda different preferredmappingof these to
C data types. Some databases support
binary large objects, or BLOBs. Some SQL
data types, such as DateTime and also the
NULL value do not have obvious mappings
within a C program. And finally, in a fully
dynamic SQL environment, you may not
know the data types of the various items i n a
result set row at compile time: this will obvi‑
ously bethe case in data-drivenapplications
or applications where the user may type in
SQL statements.

To dealwith these issues,Rogueprovides
several special classes. RWCSt r ing , drawn
from the Tools.h++ library, is usedto handle

SOFTWARE PACKAGING
Printed boxes and sleeves in full colour to
your specification
Shaped polystyrene packers
Ring binders/slip cases plain or printed
Postal cartons and labels
Disk pockets. Disk labels. Disk duplicating
Printed copyright envelopes
Shrink wrapping
Assembly service

c h a r and v a r c h a r columns. An extended
precision floating point type from Rogue’s
Money.h++, RWDecimalPortable, is also
supplied. DateTime types are handled by
RWDBDat eTime, which internallymakesuse
of date and time classes from the Tools
library. Classes to model duration, NULL
values and BLOBs have been added; the
BLOB class employs copy-on-write tech‑
niques to minimise memory allocations and
copying of large data items.

Rogue’s approach to the dynamic SQL
environment is to encapsulate all these
data, including BLOBs, and all C/C++
native types (except pointers) in a type-safe
variant class called RWDBValue. You can
test the actual type of a Va l u e object, chec!
whether it is NULL or not NULL and as:
whether it can beconverted to a given type.
The logic to perform valid type conversions
is also supplied. An RWDBRow object from a
result set is in fact an ordered collection of
Va l u e objects, soyou can process result set
rows even if you don’t know beforehand
what the number and data types of the
returned items wil l be.

DBtools has a powerful e r ro r model
based around RWDBStatus. Status objects
are embedded in all the keyDBtoolsobjects,
and retain the current state of the object.
Error handling can bewritten the old, hard
way by in-line testing ofstatus, bythe use of

Think

Programmable.

error-handler callbacks, or ( i f your compiler
supports them) via C++ exceptions. Error
handling can be customised both globally
and ona local basis per database, per con‑
nection and soon.

C++ or RDBMS?
Nowweknowwhat DBtoolsdoes, it is impor‑
tant to beaware of what DBtools doesn’t do.
It is resolutely tied to the world of the
RDBMS. There are very real tensions
between the object-oriented programming
model of C++ and the relational model used
by the current generation of databases,
DBtools is not intended to t u r n your trusted
corporate database into a object persistence
medium.Formostcompanies usingdatabase
technology, though, the real requirement for
the foreseeable future is to build reliable
applications that write transactions into
relational database tables. Where C++ is the
language of choice, probably the most pro‑
ductive,portable andpleasant way to dothis
right now is touse the DBtools library. a

Barry Smith can bereachedas
bksmith@cix.compulink.co.uk

DBtools.h++ is sold in the UK byHypersoft
Europe (01159 376550 or 01273 834596).
DBtools.h++ for Windows or NT costs £340,
Oracle or Sybase support each costs £495.
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use of the query-building
classes to create queries
and bind program vari‑
ables to them. A more

realistic example ‐ a select query with two
inner joins ‐ is given in Figure 2.

Because of triggers, it’s possible for a sin‑
gle execution of a query to produce more

N ODBC pitfalls

than one result set. The same applies to
stored procedures. RWDBResult represents
the set of result sets ( o f t e n just one result
s e t ) resulting from a database operation.

| can hear some muttering in the back row about ODBC, so let's talk about that
for aminute. ODBC is Microsoft's attempt to bring some order to the database
world by designing an abstraction, a generalised database engine, which can
bequeried and manipulatedvia the standard ODBC API. Betweenthe abstrac‑
tion and the real engine there is a driver supplied either by your database ven‑
dor or by a third-party ODBC specialist. Microsoft itself provides ODBC drivers
that can talk to Microsoft SQL Server, and also to PC databases such as
dBase, Paradox and Access as if they were real database engines. Users of
Microsoft's MFC class library will know that there is even a set of C++ class
wrappers for ODBC.
Sowhere doesallthis leaveRogueWave'sproduct? Theanswer is:witha very con‑
siderable nicheto fill. Firstly,ODBC isnotaprettyAPI. Just because it’sanabstrac‑
tion of a generalised database, it has a very fine-grained programming interface.
And that meansyou, the programmer,will endupwriting lotsand lotsofcode, man‑
aging handles to more kindsofAPI entities than you want to contemplate, andgen‑
erally not getting on with the business that your employer has hired you for.
Secondly, ODBC isnotatthemomentsuitable for every type ofapplicationbecause,
inevitably,there is a performanceoverhead.There are restrictions on what you can
do via ODBC: you can't exploit all the functionality of the underlying database
engine. And, sadly, Microsoft's ODBC wrapper classes are very limited. They are
oriented towards binding SQL result sets, via hard-coded classes that model the
structure of the result sets, to inputforms within an MFC-basedapplication.

Most serious client-server applications cannot be forced completely into a
simple form-filling data capture mould. They may involve complex transac‑
tions, often executed via stored procedures ‐ transactions coded in SQL
and held within the database itself. These transactions may spana distrib‑
uted database. The structure of the queries may not even be known fully in
advance: it’s not at all unknown for SQL to be created dynamically within the
logic of a program. You might even (heaven forbid!) let the user type in some
SQL herself.
It is certainly true though that ODBC has an important place. It’s now pretty
safe to say that ODBC has seen off its rival, Borland’s IDAPI, and that it’s
here to stay. By providing a catch-all means of accessing virtually any data‑
base, it can provide a useful lingua franca where performance is not the main
issue, and where concurrent access to different types of database is a great
advantage. Given ODBC's support for PC database files alongside true
RDBMS products, this can be useful even in organisations (are there any?)
that have managed to keep to a single-vendor RDBMS policy. ODBC can
shine in management information systems by bringing many disparate types
of data source together. It can also be useful in applications that manage
batch transfers and reconciliations, and in standardising database access
from desktop productivity tools like Excel. Finally, as Rogue Wave has
realised, ODBC providesa great springboard for an industrial-strength class
library like DBtools.
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instance of a derived
platform-specificclass
such a s R W D B O r a ‑
D a t a b a s e I m p . Obvi‑

ously the interface
classes reside in the core

library,andthe platform-specific implemen‑
tation classes reside in the access libraries.

Because the implementation objects are
hidden, the DBtools developer is concerned
almost entirely with the interface objects.
These are arranged in a ‘producer/product
hierarchy’ (see Table 1)which is quite differ‑
ent from an inheritancehierarchy. It means

#include <rw /db /dbmgr.h>
#include <rw/db/dbase.h>
#include <rw/db / resu l t . h>
#include <rw/db/table.h>
#include <rw/db/reader.h>
#include <rw/db/datetime.h>
#include < r w / d b / c o n n e c t.h>
#include < r w / c s t r i n g . h >
#include <rw/rwdate.h>
#include <iostream.h>

/* DBtools example s h o w i n g s e l e c t q u e r y * /

i n t m a i n ( )
{

// c o n n e c t to database
RWDBDatabase dbPubs =

RWDBManager: : database ("SYBASE",
/ / g e t an e x p l i c i t connect ion

that the main method of creating objects is
notby invokingconstructors directly,butby
calling producer methods in classes higher
up the producer hierarchy. There is a very
good reason for this architecture: the life‑
times of objects lower down the hierarchy
are always nestedwithin the lifetimesof the
objects higher up.

At the top of the tree is RWDBManager, a
one-of-a-kindobject that contains only static
methods allowing you to establish connec‑
tions withdatabases andmanage error han‑
dling.To connect, you call the databaseclass
producer methodof the Managerobject with

“ k a m c o " , " s a " , " " , " p u b s " ) ;

t i o n sess ion = d b P u b s . c o n n e c t i o n ( ) ;

/ / i n i t i a l i s e t a b l e s f rom q u e r y
RWDBTable s t o r e s = dbPubs. Reese fcacsaeey.”
RWDBTable sa les = dbPubs.table
RWDBTable t i t l e s =dbPubs. table("tities");
/ / c r e a t e q u e r y o b j e c t
RWDBSelector s e l = d b P u b s . s e l e c t o r ( ) ;

/ / add s e l e c t column l i s t :
s e l < < s t o r e s [ " s t o r _ n a m e " )

< <  s a l e s [ " d a t e " ]
< <  s a l e s [ " q t y " )
< <  t i t l e s [ " t i t l e " ] ;

/ / where s t o r e s . s t o r _ i d = s i

/ / s o r t t h e r e s u l t b y s t o r e name
s e l . o r d e r B y ( s t o r e s [ " s t o r _ n a m e " ] ) ;

/ / i n i t i a l i s e a r e a d e r f o r t h e r e s u l t
RWDBReader r d r = s e l . r e a d e r ( s e s s i o n ) ;

/ / dec la re r e a d v a r i a b l e s
RWCString s S t o r e , s T i t l e ;
RWDBDateTime d t D a t e ;
i n t n Q t y ;

// i t e r a t e r e s u l t s e t u s i n g RWDBReader:
w h i l e ( r d r ( ) )
{

r d r [ " s t o r _ n a m e " ] > > s S t o r e ;rdr[("title"] >>s T i t l e ;rdr["date"] >>d t D a t e ;rdr["qty"] >>n Q t y ?
c o u t < < s S t o r e < < ' \ t '

< < s T i t l e < < ' \ t '
< < d t D a t e . r w d a t e ( ) < < ' \ t '
< < n Q t y < < ' \ t '
< <  e n d l ;

}

r e t u r n  0 ;

s to r_name, d a t e , q t y , t i t l e

[ " s t o r _ i d " ] )  & &t i t l eaa") = = t i t l e s ( " t i t l e _ i d " ] ) ) ;

r o p e r a t o r ( )

Figure.2-DBtools s e l e c t query example basedonthe query:
" s e l e c t s t o r _ n a m e , d a t e , q t y ,
s t o r e s . s t o r _ i d  =
o r d e r b y s t o r _ n a m e , t i t l e ”

68

t i t l e f r o m s t o r e s ,

s a l e s . s t o r _ i d a n d s a l e s . t i t l e _ i d =
s a l e s , t i t l e s where

t i t l e s . t i t l e _ i d

EXE: The Software Developers’ Magazine

strings representing the access l ibrary,
server name, user ID, password and data‑
base name:

RWDBDatabase db =
RWDBManager: : da tabase
( " S Y B A S E " , " m y s v r " ,
“ m y i d " , "mypasswd", "mydb") ;

Each RWDBDatabase can manage multiple
connections to the same database, including
one default connection. Within the D a t a ‑
base class, you can create objects to encap‑
sulate select, update, insert or delete
operations. You can create and destroy
tables,views andstored procedures,andyou
can manage transactions. Although you can
avoid it if you want to, you can manage con‑
nections to agiven database explicitly using
R W D B C o n n e c tion objects.

Database tables can bemanipulated via
RWDBTable objects and RWDBSchema
objects.The latter represent the structure of
a table, and can bemanipulated to build up
a structure at runtime, which can then be
used to create a table in the database. A
table object can be used to manipulate the
structure of the underlying table on the
model of the ALTER TABLE statement in
SQL, but is also the producer class for
d e l e t e r , u p d a t e r , i n s e r t e r and r e a d e r
classes: in other words, it allowsdata update
andretrieval.There isalsoa functionality to
support GRANT, REVOKE, CREATE, DROP
INDEXand DROP TABLE.

Column references are represented by
RWDBColumn objects; schemas are essen‑
tially column collections. RWDBRow objects
are collections of objects representing the
value at a particular column offset in a sin‑
gle result set or table row.

Stored procedures are represented by
RWDBStoredProc.This class supports cre‑
ating, dropping and executing stored pro‑
cedures. You can retrieve formal
parameter lists as well as supply parame‑
ters, and you can retrieve the text of the
procedure.

The various query classes ‐- RWDBSe‑
l e c t o r , R W D B I n s e r t e r , RWDBDeleter
and RWDBUpdater - a re a rich set o f
abstractions that support the full power of
SQL, and make dynamic query-building a
joy. There is support for positioned updates
and deletes, scrollable and sequential cur‑
sors, and multiple cursors per connection.
Lower-level classes l i ke the R W D B E x p r
and RWDBCriter ionprovide a user-exten‑
sible mechanism of query expression
building.

Unlike the hello world example above,
which uses a quick-and-dirty call to RWDB‑
Database : : e x e c u t e S q l ( ) method,most
real-world DBtools applications will make
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Phar Lap TNT Dos Extender

PLTN73100-E1.....
Basic Language
3-D

SH3DM3100-1 .......
Data Widgets

SDDWW3100-E1
ImageKnife/VBX Professional

MAIKP3100-E1....
Microsoft Visual Basic Professional

MSVVBP3100-E1 2 2 . 0 0 0 0

NetPack Professional for Windows
CRNPV3100-€1 ........

PDQCOMM for Windows
CRPCW3100-E1 ..

QuickPak Professional for
CRQKPW3100-E1............
x
FAVVS3100-E1 ........

TrueGrid Professional for VB
APTGP3101-E1

VB Tools
MHVT43 100-1...

VBAssist V3.5
SSVBU3100-E1 .......

VisualTools Developer's Suite
VTVTD3100-E1 .......

WinWidgets/VBX
LPWWV3100-E1. .... £89

Accusoft Image Format Library Win
ACIW53100-€1 .......

Borland C++ V4.5
BOCFF8888-E1.....

C-tree Plus
FACT+3100-E1 .......

CodeBase V5.1
$QCOD3200-E1

CodeServer
SQCSD3100-E1

Greenleaf CommLib V5.1
G R C L A 31 00-E1 o n n n e s e e s o c e e e

IBM C Set++ for OS/2
1BM30H1758-E1

LEADTOOLS Professional
LTLP43100-E1

Microsoft Visual C++ V2.0
MSVC28888-E1............

ProtoGen+
PDPGP3100-E1

Symantec C++ V7.0
SYCW73100-€1..

Turbo C++ Visual Edition
BOTCVW3100-E1

Watcom C/C++ V 1 0
WA32T3100-E1 ...

Client/Server
Borland Delphi

BORDE8888-E
Clarion f o r Windows

CLCWN3100-E1 ......
IBM VisualAge

1BM17H7503-E1 swe1366
PowerBuilder Desktop f o r Windows V4

PSPBD8888-E1..... £449
ProtoGen+ Client/Server Suite

PDPCS3100-E1
Watcom SQL V4 .0 f o r

WASW43100-£1 ..... £ 2 0 6

Paradise’d
PATALOGUE

HAS
ARRIVED!

Paradise No. Discount Price
Communicat ions
PROCOMM Plus f o r Windows

DAPC23100-E1

MKS Toolkit ( D o s & W i n )
MKTKD3200-E1

SS RE ic RS
Codewright

PCCW33100-E1
ED-the programmers editor f o r Windows

LXEDW0002-E1 £ 1 3 6
Multi-Edit for Windows

ACME3100-E1 un 143

Compression Plus 4
ETCPW3100-E1 £167

Salford FTN90 Entry Level
SASEL3100-E1 . £92

Doc-to-Help
WTDHO0250-E1

ForeHelp

Help Magician Pro

RoboHelp
BSR33100-E1

Windows Help Magician
SIWH23100-E1..( R s  E E

Install Professional
KDINP3100-E1

InstallSHIELD f o r Windows
SGISW3100-E1

PC-Install for Dos &Windows
TTPWD0250-E1....

Linkers & Librarians
Blinker

BIBL313100-E1 ....

Name

free ordering
0500 284177

Paradise No. Discount Price

IBM OS/2 Warp V3.0
1BM83G8102-E1 £ 6 7

Dan Bricklin’s Demo lt
LISBD3100-E1....

Dan Bricklin’s demo-it!
LIDDW3100-E1

Versions/VB
SBVVBW3100-E1 £ 6 8

Chameleon TCP/IP w/Maintenance
NMCTM3100-E1......

Crystal Reports Professional
CSCRPW3100-E1

Flipper Graphics Library V6.0
PWFLIO200-E

FUNCky Ill Library
HJFL20250-E1 .......

InfoModeler Desktop
ASIDI3100-E1

| want a FREE Subscription to the No. 1 source of
leading products for the software developer!

O Please senda catalogue to me.

Company

Address

Post Code | _ | _ || M l| |_|
Telephone _

cut on dotted inor fax to : 0161 7284017
Programmer’s Paradise ( U K ) Limited + 1st Floor, 217 Worsley Road

Swinton, Manchester - M27 SSF

f ree ordering: 0500 284177 + telephone: 0161 7284177
Prices do not include VAT or delivery. Please check prices at time of order as prices are subject to change.
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f you are a software deve loper
looking for t h e righ! isfor your
trade, if you need to test different
Products before making
decisions, i f

demonstrations of a range
development p r o d if you want to
meet and talk to the world’s leading
software gurus and if you want to sit in
on leading edge developer sess ions .
then m a k ea date in your d ia ry to get to
the Royal Horticultural Halls in
London's Westminster on June 8 - 9 to
visit the EXE Sof tware
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 h a v e
over 70 exhibitors from across the
development b u s i n e s s , demonstrating
everything from client servers to
relational databases, GUI tools to
dongles and compilers to networking
systems.

J o i n t h e EXE workshops
Running paralle! to the event is an
excit ing workshop programme devised
by the EXE team to meet your needs as
a developer, bringing together Gurus in
software d e v e l o p m e n t 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 a s p e c t s in
software development

If you want more information on
these s e s s i o n s then either see the
complimentary ticket i n c l u d e d inthis
i s s u e o f EXE m a g a z i n e o r call our
special ticket hotline 0181 740
2190

Whether UNIX or PC based and
for whatever language, the EXE
Sof tware Developers’ S h o w wil!
be the focal point in the developer's
diary for 1995... make sure you are
there!

Acucobol
AFD Computers Limited

Aladdin
Applied Conversion Technology

Atria Software
Bi ts Per Second

Blink Inc.
B ly th Software

Bor land
Citadel Software

Computer Associates
Computer Manuals

Cont inuus Software L t d
Data Encryption Systems

Direct Technology
Fast Electronic

Gupta
Hypersoft Europe

IBM UK Ltd
Interactive Software Engineering

Imperial Software Technology
IPL Informat ion Processing

Log ic Programme Associates
Lo tus Development

Mari (UK) Ltd
Mercury Interactive

MSJ
McCabe + Associates

Microprocessor Engineering
Momentum Software

NAT Systems
Net Manage

Oxford Computer Consultants
Parks Bookshop
Parkway Gordon

Popkin Software + Sys tems
Powersoft

Programme Analysers
Programming Research

Prolog Development Centre
Professional Software

Q B S
Rainbow Technologies

Revelation Technologies
Rhino Publ ishing Limited

Scientific Software
Select Software

Sequi ter Software
Shapeware

SIGS Conferences
Si l icon River

Software Practices
Software Security

Softwerk
Staria

Symantec
Systems FX

System Science
The PC Bookshop

User Interface Technologies
Zinc Software

F o r y o u r c o m p l i m e n t a r y t i c k e t t o t h i s years h o t t e s t deve lope r even t c a l l t h e HOTLINE n o w !



T E C H N I Q U E S
number that you have obtained can now be
used a sthe argument t o g i f t r a n s .

g i f t r a n s  - t  6  fi l e . g i f 8 7 a  >
n e w. g i f 8 9 a

The other way of making a transparent
image is to use the PBM toolkit, assuming
that you have NetPBM. This includes a ver‑
sion of pr if that supports a -t s
option to create a transparent colour. You
can give this an RGB hex value or it can read
the name of a colour from the standard
name-to-mappingdatabase that is usedby X.

3D images
Recently I have been playing with 3D
images using a Windows program that was
given away on the front of PC-Direct maga‑
zine. The package is called Simply 3D from
Visual Software and comes on a CD. The
version supplied with the magazine was
time limitedand I havesubsequently bought
a copy.

The program allowsyou builda 3D model
of some world and then place the ‘camera’
and set up lights.The program computes the
final image using 3D rendering techniques.
You can also use the program to create ani‑

mations, flying the camera through your
world. The program is quite simple to use:
my 11 year old son, Glyn, can use it to create
images that please him.

Figure 3 shows one of his images under
construction in the program. He created the
space station himselfusing cones and cylin‑
ders. The only piece of clever stuff that I
helped with was the World. This is asphere
( tha t comes with the package)with a2D pro‑
jection of the world taken from Corel Draw’s
library wrapped around i t . The ability to
map 2D bitmaps onto 3D objects is a great
feature of the program. Also notice that
objects are composed of materials and these
can bedefined to beshiny.

The program can save GIF bitmaps
directly (along with a number of other for‑
m a t s ) . You can also specify the size of the
final image. It tu rns out to be a good idea to
render pictures to their final display size,
this way you don’t lose all the subtle colour
mapping used to make the image look truly
3D. I tend then to reduce the number of
colours used by the image to 48 or 64 using
the PBMtoolkit sothat they don’t take quite
solong to load.

Unfortunately, the program does no t
come with any easy way to construct 3D

models.
You can use
the standard
objects that
come with the pack‑
age, and these can be arbitrarily resized.
The package comes witha tool called ‘Visual
Font’, it is used to create 3D objects com‑
posed of TrueType font letters. It takes the
text that you type in and ‘extrudes’ the let‑
ters makinga solid 3D object that is the logo
or word. You can also optionally add bevels
onthe corners of the letters.

You can also import objects that you have
drawn as a 2D vector image in Corel Draw or
Adobe Illustrator. These can beextruded to
form 3D objects in the program.Actually,
this is a litt le flaky, and I found that I
needed to be very careful with the images
that I was importingotherwise the program
fell over, usually taking Windows with it . I
think that I was very probably running out
of memory.

L
Peter Collinson is a freelance consultant
specialising in UNIX. He can bereached
electronically a sp c @ h i l l s i d e . c o . u k o r
by phone on 01227 761824.

available for DOS, Windows 3.X, Windows/NT,
OS/2, MAC, UNIX,and others...

An industry standard library which is a complete toolbox of
over 100 C++ classes. It includes all the fundamental data
structures and functions needed to do virtually any C++
programming task - includes template classes. Al l classes
support persistence, and the library includes full
internationalisation support and is multi-thread safe.

A true object-orientated approach for database access
DBtools.h++ provides developers with all the data

Reusable
C++ Components

for PortableApplications
Tools.h++ - the portable foundation class library ©Money.h++ - the portable library for representing

decimal fractions EXACTLY!
With up to 96-bits (28 digit) precision Money.h++ provides for
the exact representation of decimal fractions with both fixed
and floating point classes. Powerful error handling, rounding
options, and formatted I/O are provided to give you total
control; the power of BCD’s, but faster & with more flexibility.

Meijin++ - the advanced mathematical toolkit
Meijin++ is acomprenhensive C++ class library for virtually
any numerical task from simple data structures to the
modelling and simulation of complex systems.

Others libraries are available for GUI, Drawing,
structures in Tools.h++ plus a powerful set of classes for
database manipulation to provide a complete library of
foundation classes for database applications.

Financial, Mathematical, and Scientific Applications.
CALL US NOW WITH YOUR REQUIREMENT.

Hypersoft Europe
Northern Office: 01159-376550
Grove House, 13Main Street, Keyworth, Notts., NG12 5AA

Southern Office: 01273-834596
PO Box 901, Hassocks, West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk

DBtools.h++ objects are OLTP-capable, multithread-safe,
with full access to database-specific features, and features
runtime binding which provides simultaneous access to
heterogeneous databases with native connectivity to Oracle,
Microsoft SQL Server, Sybase, and ODBC.

All product names referenced herein are trademarks of their
respective companies
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Figure 1 shows a typical xv screen layout
(grabbed by xv itself incidentally). The pic‑
ture of Canterbury Cathedral was taken by
mewhile flying a Cessna 152over the city. If
the CAA is reading and wondering whether
I w a s flying below the legal height I can
assure them that I was at 1500 feet - there
wasa ‘times 2’extension on the camera lens.
The picture was scanned in by Mark
Wheadon at the Computing Lab of the Uni‑
versity of Kent.

The original image has some camera
shake induced both by the engine and the
need to hold the camera in one hand while
flying with the other. This was magically
removed by using the image sharpen tool in
Corel PhotoPaint (a recent acquisition).

Whenyou start xv program,you are pre‑
sented with a single image window. Press‑
ingthe rightbutton in this window gives you
the control box, shown in the bottom left
hand corner of Figure 1. There are a great
numberofbuttons here,and I don’t intendto
go through them all in detail. The top left‑
hand window is the image information win‑
dow. It’sobtained by selectingthe ‘Windows’
button and choosing from a drop down
menu.A similar procedure is usedto pop up
the colour editor, shown hiding behind the
image window.

The xv program will do a great many
things. I mostly useit for lookingat images,
for cropping images to remove edges that I
don’t want, and for scaling images. It’s OKto
make images smaller but making bitmaps
larger usually doesn’t work too well. The
program is also an invaluable tool for format
conversion, it will write bitmaps in GIF,
JPEG,TIFF, PBM,X11bitmap,XPM, BMP,
Sun rasterfile, IRIS RGB, 24-bit Targa for‑
mat, PostScript, FITS and PM formats. It
will read images in most of those formats

Where to get things
Myserver is to be found on http:/Awww.hillside.co.uk/.
| got mycopy of NETPBMfrom unix.hensa.ac.uk, it’s /uunet/systems/
window-sys/X/contrib/utilities/netpbm-1mar1994.tar.gz, mirroring afileon UUnet.
You canfind informationon makingtransparent imageson WWW, its URL is http://melmac.harris‑
atd.comtransparent_images.htm. This pagewill pointyou at source and documentation for giftrans.
The latest version of xv is available usinganonymous FTP, its URL is ftp://ftp.cis.upenn.edu/pub/xv.

The Netscapebrowser is available usinganonymous FTPfrom ftp://ftp.netscape.com/netscape/, see also
their homeWeb page http://home.netscape.com.
Simply 3D is available from Visual Software (UK Sales) Ltd,0151 933 8772. It costs £69.
Spinning the Web, Howtoprovide informationon the InternetbyAndrew Ford is publishedby International
Thomson Publishing, ISBN 1-850-32141-8.ManagingInternet InformationServicesbyCricket Liu, Jerry
Peek,RussJones and Adrian Nye is published by O'Reilly and distributed in the UKby International
Thomson Publishing, it's ISBN 1-56592-051-1.Both these bookswill provideyou with the information that
you need to prepare HTMLwith inline images.
The Encyclopaediaof Graphics FileFormatsbyJames DMurray andWilliam VanRyper is published by
O'Reilly and Associates ISBN 1-56592-058-9.

too. If you have access to PCs,then BMPand
Targa formats wil l provide a bridge from
many Windows applications into the UNIX
system and back again.

WhenI started putting images onto my
Web server, I created an image for my wel‑
come page by starting with the PostScript
program that is my normal letterhead logo.
The PBM package was used to change the
PostScript into a GIF and xv moved that
into BMP format. I moved the BMP file to
my Windows machine and used Microsoft
Paint to create a rectangular image. This
was shipped back to the UNIX machine and
xv was used to crop the image and change
some of the colours slightly before writ ing
things out asa GIF.

Transparent images
The problem with bitmaps is that they are
always rectangular, a severe limitation

when you are try ing
to design a good-look‑
ing Web page. Fortu‑
nately both the
Netscape and Mosaic
browsers support
transparent images.
This allows you to
have a rectangular
picture with ‘holes’
that means the image
floats on the page.
Transparency  i s
important because
the user can change
the background
colour in their viewer.
Figure 2 shows a

Figure 3 - UsingSimply 3D to create an image

60

transparent image ‑
it’s lookingat my Vis‑
itor’s book page with
Netscape.

EXE: The Software Developers’ Magazine

The ‘Welcome’ image here started life as
some PostScript, and was transferred to
Microsoft Paint whereI coloured the letters
and created the shadow by using cut and
paste. Acertain amount of pixel editing was
then done to clean things up . The back‑
ground was coloured grey. I moved the
image back into xv to create a GIF.

When we talk about the GIF format, we
normally mean that we are working to the
1987 standard ( k n o w n as GIF87a) . In fact,
there was a revision on 1989 (GIF89a) that
supports the abil i ty to nominate that a
colour in the image should berendered as
transparent (among other things).

I planned to make the grey background
into a transparent colour. I used a program
called g i f t r a n s written b y Andreas Ley
from the University of Karlsruhe in Ger‑
many. The g i f t r a n s program can take a
numeric value for the colour to be made
transparent:

g i f t r a n s - t # f f f f f f f . g i f 8 7 a >
n . g i f 8 9 a

The hexadecimal number after the ‘#’ sign is
created by taking the three values for
red/green/blue for the colour.The values are
converted into hexadecimal and concate‑
nated.

Numeric encoding causes loads of grief.
You can use xv to help. Load the image into
xv and open the colour editor window. You
will see the grid of colours that is displayed
for eachcolour in the image.This grid can be
seen in Figure 1. Look in the grid for the
background colour. Now you need to work
out its index in the colour map. Start count‑
ing from zero at the top left hand corner of
the grid, proceeding left to right across the
grid and wrappingback to the left handside
when you reach the end of each line. The
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The Hardlock software EE
MICROSOFTprotection system. WINDOWS

Universal and individual.

It runs witt
NetWare

Around the world, there are currently
over 1.5million Hardlocks in use.They are
all virtually hackproof, daisy-chainable,
individually interchangeable, compatible,
and with an‘almost incredible variety of
forms and features, they are fast and easy
to implement.

Wantto know more? Want to find out
which Hardlock will suit your application?
Want to order the FREE Hardiock evalu‑
ation pack? Noproblem! Just dial...
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A c h i e C a n t e n p h c g e t y e s m m c e s r c h e r e oom s a n d e
Archive s t e n c a p t p s l v c i v c e s b e a9 p from vantbee i )

Your source code's f u t u r e depends on how wel l y o u m a n a g e

i t s past. Development teams need to t r a c k 4 p r o j e c t ' s e n t i r e

h i s t o r y and rebuild p a s t v e r s i o n s quick ly and accu ra te l y ‐wi th 10!
P o w e r f u l f e a t u r e s i n c l

assurance o f r e l i a b i l i t y and i n t e g r i t y every time. MKS Sourcevisual m e r g i n g & visual differencing

ful l i n t e g r a t i o n i n t o Visual C+, Borland C**, Visual Basic and File Manager Integri ty ( M K S RCS) does a l l o f th is ‐and leverages y o u r e n t i r e

r e p o r t i n g capabilit ies for a l l m a n a g e m e n t needs team to i t s m a x i m u m produc t i v i t y. MKS Source Integri ty is the

c o n fi g u r a t i o n language and event t r i g g e r s

mos t comprehens ive so f tware c o n fi g u r a t i o n m a n a g e m e n t ( S C M )
i n d u s t r y leading Make/Configuration Builder

solution for client/server development across mul t ip le p la t f o rmsu n p r e c e d e n t e d s e c u r i t y a n d m a n a g e m e n t wi th NetWare i n t e g r a t i o n

unlimited branching & m e r g i n g , file locking It's p r o j e c t oriented. And it is the on ly s y s t e m to offer sandboxes,

suppor t for source, tex t , graphics, binaries, libraries & spreadsheets e n s u r i n g each developer a s a f e , personal ized place to work

documented API available

More than 30,000 s i tes depend on MKS Source Integrity f o r their cri t ical development needs.
Because effective source code m a n a g e m e n t t o d a y makes y o u r team more p r o d u c t i v e tomorrow Phone: 519-884-2251

Fax: 519-884-8861NKS RCS and MKS Source I n t e g r i t y are trademarks of Mortice Kern Sys tems inc. All o t h e r trademarks acknowledged. ‑

Internet: salesemks.com
CompuServe User ID: 60,1045

30 d a y u n c o n d i t i o n a l m o n e y b a c k g u a r a n t e e . MKS Germany: 49-711-16714-0
IC o g n o s . G u p t a . M ic roso f t , and Powersoft all w a n t y o u to be a b l eto use Mortice Kern S y s t e m s (RCS) s o f t w a r e configuration m a n a g e m e n t See MKS at

too l with their d e v e l o p m e n ttools (and t h e y ' v e al l b u i l t i n hooks), m a y b e y o u s h o u l dcheck i t out, Datamation, a c a tose EXE Show

8-9 June

System Science Grey Matter Ltd
1-6 Bradley's Close, White Lion St. London N19PN Prigg Meadow, Ashburton, Devon TQ13 7DF
Tel: 0171 833 1022 Tel: 01364 654100
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the dictionary or the book/borrower pair is
added i f i t i s not. I n the B o r r o w e r a s K e y dic‑
tionary the value that is mapped to the key
is most likely to bea set ofbooks. If the B o r ‑

r o w e r is in the dictionary the book wil l be
added to this set, otherwise the borrower/
book information is added.

This approach may duplicate data but
integrity is preserved and access in both
directions should be speedy. If traversal is
required from the B o r r o w e r to the Book class
(which books has Fred got out?) then the

A d d r e s s
Name

B o o k A s K e y
B o r r o w e r A s K e y  :

BorrowBook ( B o o k * , B o r r o w e r * )
G e t B o r r o w e r  ( B o o k * )

D i c t i o n a r y
D i c t i o n a r y

B o r r o w e r A s k K e y dictionary i s used. To move i n

the other direction (who has Wind in the Wil‑
lows?) the B o o k a s k e y dictionary is used.

Returninga book is a two stage process.
First the function will find out who the B o r ‑

r o w e r is from the BookAsKey dictionary (and
change this) then use this information to
update the B o r r o w e r A s k e y dictionary.

A prediction
The current state of seamlessness is that it
means the concepts and notation of classes

T h a has hay baz!
are used throughout the development cycle.
We have classes in our analysis model and
chapters about implementing classes in our
programmingbooks. The next stage may be
to go beyond the commonality of classes at
all stages of the lifecycle. The implementa‑
tion stage will pick up and develop the con‑
cepts used in the analysis anddesign stages.
We will know we have got there when text‑
books and manuals have chapter headings
that focus on implementing these analysis
and design constructs. So out will go head‑
ings like ‘function/operator overloading’,
‘polymorphism’ and ‘friends’ and in wi l l
come headings that talk about implement‑
ing inheritance, aggregation and associa‑
tions. The terms will acknowledge that
coding in C++ (or whatever language) is a
stage that follows on from a design. As a
quick test of whether it had already hap‑
pened I did a quick survey of the C++ books
on my bookshelves. How many of them
included ‘aggregation’ in the index? None.
How many of the analysis and design books
included it? Al l of them. Seamlessness still
has some way to go. @

MaryHope teaches software development at
Thames Valley University. She can be
emailed at hope_m@slough.thames‑
valley.ac.uk

Protectingyour Inves tment

54

You sell one and tney duplicate i t ,

Software piracy and casual copiers are enjoying the fruits of your labour. After all the work you have put in
developing your application your software is being copied and you're losing out.
It is estimated that 49% of all applications are pirated so you can see a dramatic increase in your income by
protectingyour software. No wonder then that serious software developers are turning to BL Computer Security
Ltd. to ensure that nobody takes them fora ride.
BL designs and manufactures hardware security devices (dongles) to protect your intellectual copyright.
Offering protection to small and large companies alike, BL ensures that developers such as yourself are
always protected.
We are constantly supporting new platforms such as NT, OS/2, Novell and Sco Unix for your present and
future needs.
There are a number of products available, ranging from £6.00 each. Please call us on 0181-343 0734 and one of
our staff will introduce you to a product that will suit your needs. Thereafter, you may, if you wish, order a
developer pack ona one monthfree trial basis or alternatively arrange for apersonal demonstration atyour office.

Telephone: (44) 0181 343 0734 Fax: (44) 0181 346 2672 Email: adeneli@cix.compulink.co.uk
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/  1 i b r a r y 4 . h

/ / B i d i r e c t i o n a l rememberance w i t h o u t f r i e n d s
/ /  f o r w a r d  r e f e r e n c e
c l a s s B o r r o w e r 4 ;

/ / t h e B o o k c l a s s
c l a s s Booké {

p r i v a t e :
i n t _ re fnum;

c h a r _author [ 3 0 ] ;

c h a r _ t i t l e [ 3 0 } ;
B o r r o w e r 4 * _ b o r r o w e r ;

p u b l i c :
Booké ( i n t r e f n u m , c h a r * a u t h o r , c h a r *

t i t l e ) ;

v o i d B o r r o w B o o k ( B o r r o w e r é * b o r r o w e r ) ;

v o i d R e t u r n B o o k ( ) ;

B o r r o w e r 4 * G e t B o r r o w e r ( ) ;

/ / a n d a f u n c t i o n t o e n a b l e a c c e s s
v o i d C h a n g e B o r r o w e r

( B o r r o w e r 4 * n e w b o r r o w e r )

/ / t h e B o r r o w e r c l a s s
c l a s s B o r r o w e r é (

p r i v a t e :

c h a r _name[30 ] ;

char _ a d d r e s s 1 [ 2 0 ) ;

Book4 _ o n l o a n [ 6 ] ;

p u b l i c :
B o r r o w e r é ( c h a r * n a m e , c h a r * a d d r e s s ) ;

i n t B o r r o w B o o k ( B o o k é * b o o k );

i n t R e t u r n B o o k (Book4* b o o k );

v o i d L i s t B o o k s O n L o a n ( ) ;

/ / and t h e f u n c t i o n s t o e n a b l e a c c e s s i n t

AdGBook ( B o o k 4 * n e w b o o k ) ;

i n t RemoveBook ( B o o k 4 * r e t u r n e d
b o o k );

Listing 4 - The class declarations for a
bidirectional implementation without
friends.

i hal
through functions it provides for this pur‑
pose. So in this case i f the Bor rowBook func‑
tion is accessed through a B o r r o w e r object
the information about who has borrowed the

s updated by a func‑
t i o n provided by the Book class, i.e. c h a n g e ‑

book in the Book class

B o r r o w e r . This takes a B o r r o w e r a s a

parameter and a s s i g n s i t to the B o r r o w e r

attribute in Book . Conversely if the B o r r o w ‑

Book function is called by a Book object the
B o r r o w e r details are amended through a n

AddBook function in the B o r r o w e r class. This
is shown in Figure 5. The class declarations
for this implementations are shown in List‑
ing 4.

This implementation maintains the class
encapsulation, but there is a price to pay.
These functions to change the book and bor‑
rower details a r e public and the class
designer has no control over how they are
used.The classes have to beproperly used to
maintain data integrity. The BorrowBook and
R e t u r n B o o k functions can b e defined t o main‑
t a i n data integrity, but there are open doors
to the attributes. Less than ideal!

A separate Association
There will bet i m e s when it is appropriate to
make the assoc ia t i on i n t o a separate cla!
This m a y be because e x t r a information
makes it substantial enough to stand alone

or that other classes need to in te rac t with ( i n
this case) the loan information. Or it may be
to obtain more cohesive classes and thus t r y
and future proof the s y s t e m . But , whereas
the implementations described previously
could be carried o u t u s i n g a ‘home grown’
container class or a simple array, this imple‑
m e n t a t i o n i s more demanding and assumes
the availability of a class library. One way of
implementing the association as a class
(suggested in Rumbaugh 1991) is to use two
instances o f a D i c t i o n a r y class i n the associ‑
at ion class. Almost al l class libraries will
have a n instance o f this t ype o f c o n t a i n e r
class. I n essence a D i c t i o n a r y class maps a

value to a key. Generally speaking both the
key and the value have to bederived from a
base class. The p i c t i o n a r y class comes with
functions to add a key and value, find a
value when given a key etc. The class design
for this implementation is shown in Fig6.

If efficient bidirectional traversal is
required then one instanceo ft h e D i c t i o n a r y

class has the ‘one’ class as the key ( i . e . B o r ‑

r o w e r i s the key and the set o f B o o k s bor‑
rowed is the value). The other has the ‘many’
object as the key (i.e. the Book is the key and
the B o r r o w e r i s the va lue) . Thus when a book
is borrowed, changes are made in both dic‑
tionaries. In the B o o k a s k e y dictionary the
B o r r o w e r i s changedi f the book i s already i n

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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T r a v e r s a l

haz hdl bat bayba?)‑
A d d r e s s
N a m e
T h e B o o k s : B o o k * [ ]

BorrowBook ( B o o k * )
f r i e n d c l a s s Book3

T h e B o r r o w e r : B o r r o w e r *

BorrowBook ( B o r r o w e r 3 * )
f r iend c l a s s Borrower3

Figure 4 - Class diagram for a bidirectional traversal with friends.

spirit of things it could be a container class
with member functions to add/delete and
iterate through the items within i t .

Movingto pointers
This implementation is appropriate when
the main use is still a one directional traver‑
sal but it is from the ‘many’ to the ‘one’, e.g.
who has borroweda particular book. In this
case you have to usea slightly different
approach. You cannot put the B o r r o w e r

object in the Book object because potentially

char _author [ 3 0 ] ;

char _ t i t l e ( 3 0 } ;

v o i d BorrowBook (Borrower3* b o r r o w e r ) ;

v o i d R e t u r n B o o k ( ) ;

_Borrower3* G e t B o r r o w e r ( ) ;

| f r iend c l a s s B o r r o w e r 3 ;

uv
'// the B o r r o w e r c l a s s

‘classBorrower3 {
private:
_ char _name(30] ;

char _ a d d r e s s 1 ( 2 0 ] ;
Book3* _on loan [6 ] ;

public:

Listing3 - The class declarations for a
bidirectional implementation using
friends

50

the B o r r o w e r object will becontained in sev‑
eral books. One object can only reside in one
place, however its address can bein several.
There is now no avoiding usingpointers!

The design for this implementation is
shown in Figure 3. Strictly speaking the
design should not show the attribute hold‑
ingthe B o r r o w e r pointer, but this i s included
for clarity. The class declarations are shown
in listing 2.

As with the previous implementation it
is possible to traverse the association in the
non preferred way but it is an expensive
operation. To ask ‘which books has Fred
got?’ involvesexamining all the books to see
if Fred is the borrower.

Bidirectionalwith friends
Sounds iffy! The situation here is that you
wish to implement the association so that
you can efficiently move in both directions.
For example, you are as likely to ask ‘which
books hasFredgot?’ as ‘who has Wind in the
Willows?’ In this case using friends gives
tight control over data integrity.

A simple way to store this data is to put
an array ( o r link list, container class etc.) in
the class at the ‘one’ end of the relationship
and a pointer to this class in the ‘many’ end.
As before this should not really beshown in

T r a v

a d r e s s
N a m e
T h o k s : B o o k * [ ]

AGGBook ( B o o k * ) : i n t
BorrowBook ( B o o k * )

the class diagram but is included in Figure4
for clarity.

The complication with bidirectional tra‑
versals is that you must ensure that when
new data is added both sides of the associa‑
tion know about i t . To put it more simply,
you must maintain data integrity. It is not
good enough to hope that the user of the
classes will organise this. The class design
must make it impossible not to update both
sides simultaneously. One way to do this in
C++ is to use the f r i e n d construct. In a nut‑
shell, friends of a class get access to its pri‑
vate parts. Thus any functionor class that is
declared as a friend of another class can
access and modify that class’s attributes.

In the design shown in Figure 4 both
classes can update the data through B o r r o w ‑

Book and ReturnBook functions. Note that
these two classes have been declared as
friends of each other. Thus the BorrowBook
and R e t u r n Book functions can update not
only the attributes in their own class but
those in the associated class as well.

Using friends can beupsettingfor purists
who don’t like to see encapsulation tam‑
pered with, but in i ts defence it has to be
said that the access is controlled. ‘Friend‑
ship’ in this context is a one way street. A
class cannot get access to another class’s
attributes by declaring it as a friend: you
have to be given friendship, you cannot
claim it.The syntax for this is very straight‑
forward and the code for the two classes
using this implementation is shown in List‑
ing 3. As before the simple array could be
replaced by a container class.

Bidirectionalwithout friends
In this implementation we again want to be
able to efficiently traverse the association
from both ends. And as before we want to
ensure that there is data integrity by simul‑
taneously updatingbothends of the associa‑
tion.

The conventional way of doing this is to
update the attributes in the ‘other’ class

:  B o r r o w e r *

Bor rowBook ( B o r r o w e r * )
C h a n g e B o r r o w e r ( B o r r o w e r * )

Figure5 -A conventional bidirectional traversal without friends
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DEVELOPERS
TRAINING

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

central London and on-site training.

V I S U A L BASIC PROGRAMMING nN
A practical course for developers starting to build
and support systems written using the Professional Edition.
Five D a y s £1100 + var.

VISUAL BASIC DATABASE rN
PROGRAMMING
You have a working knowledge of VBbut need to
know more about the JET engine and accessing other
data sources.
Two D a y s £540+ VAT.

A
ADVANCED VISUAL BASIC
PROGRAMMING
DLL’s, API calls, making OLE work and using DDE
when it doesn’t, managing WINDOWS resources,
and more.
THREE DAYS £710 + VAT.

MSOFFICE: INTEGRATED PROGRAMMING
This workshop linksWord, Excel andACCESS together to
build integrated applications using VB, OLE and DDE.
THREE DAYS £710 + VAT.

ACCESS APPLICATION DEVELOPMENT EN
Anyone can build an ACCESS app! True. But you’re
a professional, you want to do it properly. Don’t mess
about. Learn how to build robust, multi-user applications.
THREE DAYS £710 + VAT.

SQL 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.
Two pays £540+ VAT.

and more.
THREE DAYS £710 + VAT. &” CIRCLE NO. 158
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South Bank Technopark 90 LondonRoad LondonSE1 6LN

All trademarks acknowledged

e a u

N E W F R O M W I L E Y. . .

@Practical Risk Assessment for
Project Management
STEPHEN GREY, ICL

ope with it. Examplesare g iven ,

e@Risk add-on.

@Application Development
UsingPowerBuilder
JJAME'S J.HOBUSS, HCS, Inc., USA

his guide covers at

asDevelopingWindows; Applications UsingDelphi
PAUL PENROD, Ale ne oe n,USA

Delphi
ngDelphi debugge r,man

Oriented /O ingCo IOSTREAMS / HUGHES
1809-5 July 95 400pp

Ce Complete: A Reference and Tutorial to the ProposedC++ Standard /
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Engaging to Warp
Boost the pace of your C++ development from impulse to warp
speed with Innovative Software’s OEW V2.0, The Object
EngineeringWorkbench for C++. OEW V2.0 now more than
ever before propels software development light years ahead
of using conventional development tools. Complete “forward
and reverse engineering” capabilities deliver dramatic increases
in developer productivity and team communication throughout
the life of the project.

OEW provides a road tested working solution for object‑
oriented analysis, design, implementation and documentation
for C++ based applications.

OEW V2.0 completely supports all AT&T C++ 3.x standard C++
compilers and easily integrates popular class libraries.With
just a simple click of amouse you are expertly importing and
exporting entire programs in and out of OEW.

OEW International
Innovative Sofware GmbH ©+49 69 236929 Fax +49 69 236930
Australia -Object Sofware Engineering ©+61 52 377388 Fax +61 52 377054
BeNelux - Protools Software ©+31 20645 5023 Fax +31 20 640 3341
Finland - Micromax Systems Ky © +358 0 4002014 Fax +358 0 4003024
France - Ici ©+ 3 31 34650304 Fax +33 134659097
Germany - Kessler Software ©+49 551 507620 Fax +49 551 5076222
GUS -Rodnik Software ©+7 95 1132688 Fax +7 95 3169754
Italy - ISA ©+39 323 922066 Fax +39 323 925208
Sweden - Fox Data ©+46 8 6268100 Fox +46 8 6269808
Switzerland - ProArt Informatik ©+41 31 9712373 Fax +41 31 9712307
UK- Silicon River ©+44 181 3177777 Fax +44 181 3167778
USA, Canada - Terasoft ©+1 508 6348400 Fax +1 508 6348236
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If you are using ObjectStore™or POET™, OEW will manage
your entire database schema design. The advanced code
generator and symbolic parser technology handle the C++
language extensions, container classes and types used by these
OODBMS. Object Engineering and software re-use are a
breezewith OEW, because you benefit from the total support
throughout your engineering cycle.

OEW V2.0 isavailable for Windows™ 3.x, Windows NT™3.x
and OS/2™2.x. All versions include a context-sensitive online
help system, a comprehensive tutorial and various example
projects based on commercial class libraries.

If you are building software using the C++ programming
language, explore the new frontier of software development.
Join the thousands of productiveOEW users around the world.
Call N o w for more details.

SiliconRiverLimited
106-108PowisStreet
London, SE 18 6BG.

England
Phone 00-44-181-317-7777
Fax 00-44-181-316-7778
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(3)

(4)

Project Options Dialog. This will cause
Delphi to reorder the segments so as to
minimise the size of the executable.

Turn offthe ‘Pentium-SaveFDIVoption
on the Compiler | Project Options page.
Pentium-Save FDIV’s may be safe, but
it also increases the code size of your
program.

Add { $ s 65535 } to the beginning of
your program’s project file ( u se ‘View
Project Source’ from the View m e n u ) .

This will cause Delphi to coalesce code
segments together, minimisingthe num‑
ber of code segments which go into the
executable. As the number of segments
is reduced, the amount of ‘fixup’ infor‑

(5 ) If you r u n something

mation is also reduced, further shrink‑
ing the size ofyour .EXE file.

ike Resource
Workshop on your finished .EXE file,
you'll find that it will often contain a lot
of str ing resources, bitmaps and
assorted cursors that are never actually
referenced by your code. You need to
tread carefully here: be really sure that
something isn’t referenced before strip‑
ping i t out. A s a n e x am p l e , look a t Fig‑
ure 5. This shows Resource Workshop
examining one of my programs, WIZ‑
ARD.EXE. There are no less than ten
bitmaps in this .EXE file, none of which
are usedunlessyou happen to haveused
Speed buttons in your application. I

stripped them out, with no i l l effects as
far asmy application was concerned.

(6 ) Finally, there’s asmall shareware appli‑
cation available called EXEChain. This
program works by chaining together
.EXE segment relocations in a manner
which reduces the total number of relo‑
cations, and thus, the size of the file. In
practice, I’ve found that with ‘Optimise
for Size and Load Time’ enabled,
EXEChain has litt le or no effect, but
your mileage may vary. I ' l l upload the
EXEChain file to the ‘exe/files’ area on
CIX from where you can download it .

I couldn't hope to cover the entire VCL library
herein the spaceavailable.Therearenumerous
other classes, including string lists, a class to
access the printer, classes to handleexceptions,
andevena class to simplify the businessofread‑
ingand writing data from .INIfiles. Neverthe‑
less, I hope that you will at least have gained
something of a feel of the library architecture
fromthis briefoverview.Also the listoftips isby
nomeans definitive,andif you've got any tips of
your own, I'dlove to hear fromyou. a

About the referencemanuals
Note: It's beensaid bysome that the VCL framework isawork ofartand I'minclinedto agree.However,even
the best works of art can prove impenetrable for the novice. This is where Borland rather fell down by not
shipping the VCL ReferenceManualalongwith the product.Thismanual, alongwith the ObjectPascalRef‑
erenceManualis now being printedand both should beavailable soon. If youwant to get hold of them in a
hurry,you candownload them inAcrobat format from the Borland/DelphiconferenceonCIX. Acrobat won't,
unfortunately,work underWindows/NT but you can always print out the informationyourself. :

The files names are OBJLANG.ZIP for the Object PascalReferenceManualandVCLREF.ZIP for thevel
ReferenceManual. Bewarned though; these filesare very large -VCLREF.ZIP is nearly4MBytes insize and
expands out to anAcrobat file that's over 1000pages long.

DaveJewell is a freelance consultant, Win‑
dows developer andauthor of ‘Instant Del‑
phi’ from WroxPress. You can contact him
via email as djewell@cix.compulink.co.uk.

Cross-platform Graphic Development Toolkits
GINO graphics providesa totally portable graphical visualization
resource for reliable cross-platform development. A full range of
graphics libraries for C or Fortran programmers are provided across the
most extensive portfolio of system configurations offered by any vendor.
GINO ~ 2D/3D Graphics Library
GINO's functionality spans: line/curve drawing, complex polygons, polygonal windowing & masking, 2-D
& 3-D transformations and viewing, device and mouse interaction, advanced character and font control,
image handling, hierarchical segment s t r uc t u res , viewports, colour model definition, and much more.
GINOMENU ~Workstation/PC Windows style GUI Toolkit
GINOMENU provides extensive GUI buildingmodules, such as: menu bars, buttons, toggles, graphics
frames, slider bars,accelerator keys, iconization, text and numerical entry, dialogue boxes,file-browser,
window re-size, etc; and is fully portable across window and non-window graphics systems.
GINOGRAF~ Technical Graph Drawing
GINOGRAF provides all the widely used graph formats: polar-, tex t - , pie-, bar-, step-charts, histo‑
grams, area-, scatter-, line-graphs, error bars, and vec to r diagrams.A single call utilising sensible
defaults produces a fully annotated graph, with control offered by low-level customisation routines.
GINOSURE~ Contour and Surface Visualization
GINOSURF provides data-handling for functional-, gridded-, random-, or triangulated data; with
visualization via contour plots, cross-sections, 3-D surfaces, or projected slices; as line-drawn or
colour filled plots (3-D & 4-D). Complete annotation and styling control is also given.

GINO is available under DOS, MS Windows, Unix, VMS, OSF/1, A I X , I R I X ,
HP-UX, UNICOS, Solaris, etc; with libraries available for Fortran 77, Fortran 90,
C, C++, and asaDLL; and with output to over 200 printing devices (EPS,HPGL,
Epson,etc). Over 1000companies are using GINO as the graphics engine for their
application development, utilising the wealth of facilities which are fully portable
across all computing platforms. The GINO range of software offers the most
cost-effective and versatile graphical toolkit on the market.
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Phone, fax, or write for full brochure packs including demonstration disks to: Bradly Associates Ltd
Manhattan House, 140 High Street, Crowthorne, Berkshire, RG11 7AT, England. Tel: +44 (0) 1344 779381 Fax: +44 (0) 1344 773168
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tion, disable certain features of the compo‑
nent or whatever - it’s up to you.

If you explore the loaded module table
usingHeapWalker,you'll notice that Delphi
loads acouple of other modules into memory
while it’s executing. These are DELPHIED
(the Borland core editor DLL which is also
used by Borland C++) and DELPHIKB. If

wizard.exe

BBCLOSE
BBHELP
BBIGNORE
BBNO
BBOK
BBRETRY
BBYES

STRINGTABLE

you check for these modules too, and above
a l l encrypt, obfuscate and hide the code
which does the checking, then you should
endup with a secure system. Figure4 shows
part of the Delphimodule database courtesy
o f HeapWalker. The Ge tModu l eHand l e
technique works just aswell whether you're
runningWindows 3.1,Windows 95or NT.

Figure5 -Not one, but TENunusedand unlovedbitmaps lurkinginsideevery
DelphiEXEfile. If you don’t use SpeedButtons insideyour Delphiprogram,
then you can whip them out with impunity!

Shrinking your application
Havingwritten a couple ofmoderately suc‑
cessful shareware programs myself, I
know that one of the most important con‑
siderations for a shareware program is
size. The smaller y ou r p rog ram is, the
more likely it is that it can be squeezed
onto some magazine’s cover disk, thus get‑
t ing the software out to a large number of
people. Unfortunately, Delphi doesn’t
score too well in this department - as I said
last month, the minimum size of an exe‑
cutable is around 150 KBytes. When al l
cover disks are CD’s, the issuewill become
rather irrelevant, but until then it’s worth
giving some thought to how you'd goabout
reducing the size of your Delphi program.
Here are a few tips:

( 1 ) Firstly,andmost obviously, turn off the
debugging options on the Compiler
pageoft h e Project Options dialog. Also
make sure that ‘Include TDW Debug
Info’ is uncheckedonthe Linker page of
the same dialog. This will ensure that
Delphi doesn’t include any debug infor‑
mation into your executable.

(2 ) Check the ‘Optimise for Size and Load
Time’ option on the Linker page of the

Whether you requ i re complex mathematics or stat ist ics, or presentation-quality graphics, IMSL C Productivity Tools gives you the
flexibility and power you need for your C and Motif application development

IMSLC Numerical Libraries
* Mathematical functions range from
linear systems, to eigensystem analysis,
tooptimization.

* Statistical functions range from analysis
of variance to time series analysis and
forecasting.

Exponent Graphics’ f o r C
* Interactivegraphics library produces over
30different scientificand business plots in
2D and 3D.

* Built-inGUI allows you to quickly modify
plots, access your data, prototype results
and perform “what if” analysis.

42

N o w Avai lable
f o r PC's

Fo r more information or for a 30-day free trial, ca l l your neares t office:
U.KOffice, Tel: +44-753-790600
FrenchOffice, Tel: +33-1-46 939420
German Office, Tel: +49-711-7287490

Fax: +44-753-790601
Fax: +33-1-46939439
Fax: +49-711-7287 499

Email: info@vniuk.co.uk

Supported on Sun Microsystems, Silicon Graphics, IBM®, Hewlett-Packard”, and Digital Equipment computing platforms.
IMSL is a trademark of Visual Numerics, Inc. All other brandor product names are trademarks of their respective owners.
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Bringit al l together
withA l i C h a n g e for

ConfigurationManagement
= NiChani [- f=]

7 “s ‘Part Issue Beseline CR Monitor ino = Poncton ‘Window Help fulat meeear p a s of its
L U E EE es a M. functionalityand its flexibili
" | which enabledusto emulatese

upon manualproceduresalready in place”
‐ DavidGilmore, Charterhouse Bank

“Wedeelerapray be becausewewere
impressed with the flexibility of the
product, reassuredby the manualsand
pleasedwith the brainysupport”
‐ Simon Dalley,Solartron Transducers

“We choseA I C h a n g e because i thad
alreadyproveditselfelsewhere within
Racalandit matchedou r requirements”
‐ Dave Harmer, Racal Research

What i sA l i C h a n g e . . .
A l i C h a n g e is acomplete change control and configurationmanagement system that may be
tailored to site and project requirements. It is adatabase based system enabling it to know about the
relationships between items and to control off-line items such ashardware or paper documents, as
well ason-line files. Its unique action triggers enable A / IC I h ange to actively participate in enforcing
procedures. It is atruly unique configurable system enabling it to match your specific requirements.

¢ Configuration item identification 3 :
[ e m r s e n[ S e r i ae Version control

e Workspace management
¢ Baselines
e Bug tracking
e Life-cyclemanagement
User roles for access control

e e ) S o e
e Change requests i pH | ase
¢ Configurationbuild ‐ aa
Release management [crave t o m e

Open interface to other tools
CS CIRCLE NO. 152

Our productswill help youwith standards
(e.g. IS09000, BS5750) and are backed by (@)

our outstanding support. A NB AYN
Platforms: A l l C h a n g e is available for

Windows and UNIX. Quality toolsforprofessionalsoftware developers

INTASOFT LIMITED, Tresco House, 153 Sweetbrier Lane, Exeter,
Devon EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877



Programmable
Graphs

Thousands more took advantage of the
enhanced graphs and charts in the 1993
release of Graphics Server.

NowGraphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
of the VBX can be used byyou 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

You can also control every aspect of agraph orchart
by accessing the 180+ low-level functions in the DLL.

Click on any pointof the ‘hot’
graphs to drill down to the
dataor 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-gra
graphs, open-high-low-close, box-whisker and more

ing, combination

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 axis control,
printing to the DCand null values for missing data,
plus all the new features like True3D and the Toolbar.

Call usnow,andfindouthowGraphics Server 4.0 can keepyou andyour usersout in front.
(And remember, you candistribute the run-times royalty-free).

Bits Per Second acknowledge that all trademarks are the property of their respect ive owners.
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Visual C++
C/C++
SQLWindows
Visual Basic
Turbo Pascal
Powerbuilder
FoxPro
Windows4GL
Access

“A truly superb tool”

PCPlus,Nov ‘93

“Youwon't find an
easier way to add
charting to your
Windows
applications”

PCMagazine, Sept ‘93

BITS PER
SECOND

Brighton
England
BN1 3ED

Fax
01273 731925



Navigate to Client/Server
the Fast and Secure Way
Btrieve 6 offers a fast and secure
route to client/server, avoiding all
the traps of a traditional
migration. With Btrieve 6,
you maintain total
control over relational
structures and distribu‑
ted data routines while
en joy ing the benefits offered
by client/ server processing

Take the navigational path
to client/server
Navigational client/server allows
you to custom design relational

SOLUTION PROVIDER

structures and maximize perfor‑
mance with directional controles to

retr ieve, update, insert and
delete distributed data
With Btrieve 6, you will
have the transaction pro‑

cessing muscle to build
multi‑

gigabyte database servers suppor‑
t ing hundreds of users with sub‑
second response times. And Btrieve
6 supports the m a j o r server opera‑
ting systems such as NetWare and
Windows NTServer aswell as the
ma jo r client operating systems

Move from standalone to
client/server without recoding
With Btrieve 6, you can develop on
a laptop u s i n g Btrieve 6 workstation
e n g i n e , then deploy the application
on a network us ing 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 and5 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 SQL along the way
Btrieve integrates with Scalable SQL,
our award-winning relational data‑
base. Since both are based on our
Microkerner 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 trip to client/server will
be much more manageable.
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FEATURES

GUIs and the visually impaired (continued)
Blindand remoteaccess
Along the same lines, the Mercator project developed by Elizabeth

Mynatt, KeithEdwardsandKathrynStocktonat the Georgia Instituteof
Technology in Atlanta associates both speech and non speech ele‑
ments to an XWindowsystem. Speech is usefulto say the title of awin‑
dow or an icon, menu options ora list of active windows. In an article
published in the January issue of the interactions magazine, the
researchers explain the importance of giving some information on the
state of the objects: ‘Nonspeechaudio, in the form of auditory iconsand
filters, convey the type of anobject and itsattribute. Forexample,a text‑
entry field is represented by the sound of an old-fashioned typewriter,
while a text field which is not editable is represented by the sound of a
printer’.

Mercator is in its third revision.The original version could be installed
on any XWindow system but experience showed that this was not good
enough.The researcherssubsequently introducedsomemodificationsto
the Xt Intrisics toolkit and to the l o w - l e v e lXlib library. They soon realised
that these modificationscould beof value to developers of a completely
unrelated type of applications. ‘A somewhat modified version of our
“hooks” intoXt and Xlib has become part of the standard X11R6 release
of the XWindow System.A protocol, calledRAP(RemoteAccess Proto‑
col) uses these hooks to communicate changes in application state to the
externalagents.’

RAP is not yet astandard in the Xcommunity, but it shows that work
that began with the sole intention of making GUIs more accessible to the
visually impairedcanend upbenefitingeverybody.

One for all
I no r d e rt oavoidd e v e l o p i n gmany GUI specificsystems,G U I Bi scre‑

ating a formal language to describe man-machine interfaces. A screen
reader with output in both Braille and speech has been developed using
this framework. One goal is to keep as much informationabout the spatial
layout aspossible sothat ablindcan collaborate with asightedperson.
Menu items, for instance, are presented in Braille but windows names are
spoken.Of course this necessitates a special hardware with aBraille ‘dis‑
play’. P a r tofGUIB's workinvolves designing a prototype equipped with
non conventional input-output devices such asamulti-lingual speech syn‑

thesiser, a Brailledisplay, asound generator, a cordless headphone and
apressure sensitive touchpad.
Finding the right input device is also not anobvious task. GUIB evalu‑

ated the use of a mouse, ajoystick, atrackball, cursor keys, atouchpad
and Braille routing keys. Cursor movements were indicated by sounds.
The results showed that with most systems the blindgroup was slower
than the sighted one, but just as accurate. There doesn't seem to bea
clear best choice, although this research shows that the sound-based
a p p r o a c his important.
Togo further in the sound representationof a 2Dgraphical screen,

GUIB built asound screen which gives aspatial sound representation.It's
made of a 2Dmulti-channel loudspeaker array system. The array is com‑
posed of 5speakers arranged as the points onthe number 5on adie. X
and Ycoordinates are converted into aset of discrete output voltages
which are then converted into weighted output signals for each loud‑
speaker channel’. Each event or user action generates aspecific sound
played at the rightlocation in space. The next step is tobuild a 2Dhead‑
phone system.

The GUIB consortium is also doing some research onmore theoretical
aspects which could bebeneficial for both sighted and visually impaired
computer users. How doweperceive computer generated graphical rep‑
resentations? Which elements are important and which ones are redun‑
dant information? The goal is to produce a scene description from any
graphics screen. If this goal can bereached, then a‘hyper-renderer’ could
produce a description of ascreen from the input of the scene description.
Since the description is independent of any media it could beoutput to the
most suited technology available and evolve easily when new technolo‑
gies appear or become affordable. Coupled with some input onthe part of
the screen the user is interested in, the hyper-renderer could describe only
as p e c i fi carea o fthe screen.
Alot of work has been carried on in research labsallover the world.

They all seem to indicate that a mixture of speech and non speech audi‑
tory representation works relatively well. Assoon as commercial applica‑
tions start appearing, astandardisation of which sounds to use will be
required. In the hardware field, the development of new equipment to visu‑
alise these sounds may benefit from the recent attention given to virtual ‑
reality.

‘pany Dolphin Systems which can bereached on
HAL and LUNAR are produced bythe UKcom‑

Supply your documentationondisk asa text
file anduse large fonts in the printedversion
(a Courier fixed font of 10 pts or a propor‑
tional font of 20 pts are good choices).

And the winner is...
The jury will be composed of students of the
RNIB Red Hill College. They will evaluate
all the entries after their holidays in Sep‑
tember. Student John Hill is just finishing
his studies at the College. He suffers only a
partial loss of sight and is quite happy play‑
ing graphic games like Doom. He empha‑
sises the need for a game to beattractive: ‘it
must begripping enough’. He explains that
it’s too often believed that because someone
is visually impaired he/she is not as bright
as someone with full vision. This is of course
unt rue and very offensive. The game must
have a DOS text interface, but that should
have noinfluence onthe game’s logic.

Several years ago, Infocom produced
some great games such asThe Hitchhiker's
Guide to the Galaxy, but all these titles are
now old. There’s a need for some more con‑
temporary text based adventures games.
One feature that has appeared recently is a

EXE: The Software Developers’ Magazine

multi-player option that is available when
the computer is connected to a network or a
modem.Once again this is not a ‘must have’
feature but it could add to the game.

There’s a big gap between Infocom’s
games and Doom. So there’s plenty of room
for amodern text based adventure game.
Here’s your chance... a
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HE Windows Development =
£275
£365
£349
£60

£call
£945
£call
£195
£345
£call
£239

Doc-To-Help - help authoring
Robo-HELP - help authoring
WinMaker Pro 6.0 - Win & NT
PC-Logo Windows
Tools.h++, Linpack.h++, Math.h++
Visual SmallTalk - new
Zinc new 4.0 for Win & NT
Graphics Server SDK new version
SmartHeap Win or DOS
TCP/IP Development tools
CodeBase or CodeBase++
Greenleaf Commlib 5.0 Prof £345
C-Tree Plus - with source £595

R E S 0 )| ) B E R S ,
Disctinct TCP/IP Visual Ed £225
Spyworks by Desaware £110
Spread/VBx £165
TrueGrid Pro £99
VBAssist 3.5 / VBTools 4.0 £135/£110
Designer Widgets or Data Widgets £95
QuickPak Professional for Windows £139
PDQ Comm/Net Pak Pro Win £95/£129
Grid/VBx, Tab/VBx, and Tab/Pro - new £call
Win/Widgets VB £139
Xref VB, HighEdit, etc £call
Visual Tools Suite - 4 products £285

e e e ( t l

SmartHeap Win/32 £525
Win Widgets/32 £275
VtoolsD from Vireo - Win/Win 95 £call

GE Mathematics & Science
eMathematica DOS, Win, Mac,
Workstations, Education & Student pricing.
eDerive - new ver 3.0 - call for upgrades.
eOrigin windows scientific plotting.
eLindo & What's Best Linear Programming

many more for maths & stats.

E E E , | T E R
eSCO UNIX operating & dev. systems.
eSCO Open Desktop, TCP/IP and NFS.
eFoxPro for SCO UNIX (NEW)
ePC TCP, NFS and Xwindow servers

MS For FORTRAN
Lahey FORTRAN 90 - new £625
NAG Fortran Library - PC/Unix £call
MS FORTRAN-77 5.1 - DOS £145
MSFORTRAN Powerstation - DOS £229
MSFORTRAN Powerstation - NT £399
IMSL Numerics for MSFortran £call
IMSL Exponent Graphics for NT £595

GE Cross Development
Hi-Tech CCross - many targets £call
Introl CCross - many targets £call
2500AD Cross Asm & Simulators £call

a e )  E e
TNTIDOS Extender SDK - 32 bit £329
286IDOS Extender SDK - 16 bit £329

@PLEASE CALI
@ PRICES (EXCEPT UPGRAD!

THE ITEM YOU ARE LOOKING FOR ISNOT LISTED @PRICES ARE EXCLUS
& SPECIALS) INCLUDE DELIVERY TO Mi

SOFTWARE
DEVELOPMENT TO O L S
FOR WINDOWS, DOS,

UNIX, & OS/2

D S  l o ) !  a s

Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ 2.0 CDupgrades MS C/C++ £149
Visual C++ for MIPs or Alpha NT £595
Visual C++ Cross for MAC target £call
Visual Basic Windows PE £229
TEST for Windows new 3.0 £475
Macro Assembler 6.11- NTor DOS £110
Access/Access Dev Kit £289 / £295
SQL Workstation System - NT £415
Project for Windows £375
Windows NT3.1 Workstation/Server £call
SourceSafe Version Control £call

(See FORTRANSection)

G E E Editors and Tools =a
CodeWright Prog Editor Win £159
Fusion-drop in editor for VC++ 1.x&2 £99
InstallShield Windows or Win NT £Call
PCLint C/C++ - Lint code checking £149
LandMark WinProbe, Uninstaller £call
PC-Install DOS or Win £call
DemoShield - Build Windows Demos £call
Winstall MultiPlatform - Install Tool £325

oe ee
MKS Toolkit of Unix tools £210
Source Integrity (ex RCS) Newver £315
MKS Lex & Yacc for C, C++ & TP £215
Internet AnyWhere - UUCP or SLIP/PPP £55
For Windows/Dos, 05/2 & NT, call for multi-user
licences onall MKSproducts.

W H I T E L I O N STRE

cho
better
developi
tools

AND UK. SAMEDAY LONDON DELI
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Watcom C/C++ 10.0 CD-ROM (special)£155
Printeddocumentation is also available
Watcom Fortran-772 - DOS,0S/2, NT £375
Watcom SQL - DOS,Win,OS/2 £229
SQL Servers for Win, Netware, NT or DOS
VX.REXX/VX.REXX Client Server-OS/2 £call

‘ S e e ==‐_(as
Borland C++ 4.5 - Win, NT& 95 £289
Borland C++4.5 & Dbase Frameworks £415
Upgrades & Comp. Upgradesavailable
Power Pack for DOS
Borland C++0S/2 new version 2.0
Delphi - specialpricing
Visual Solutions Pack of Vbxs
Turbo Assembler £69
Borland Pascal & Turbo Pascal £call
e a  S a
BOUNDS-CHECKER Win/32 £195
BOUNDS-CHECKER Win £195
BOUNDS-CHECKER Win/NT £195
Soft-ICE/W with 32-bit functions £295
Call for savings on Nu-Mega bundles

GE PVCS Specialists
ePVCS Version Manager is available for
Win, Win NT, 0S/2 and many Unix platforms
in single user and work-group configurations
for all development teams. Nownew ver 5.2

O C  e e
OS/2 Warp for Windows - 3.5°orCD £Call
OS/2 Warp Win-0S/2- CD/3.5" £99/£115
IBM CSet++ - CD/3.5° £345/£385
Visual Age 2.0 for OS/2 or Windows = £call
Btrieve Development DOS or Windows £395

MS CLIENT/SERVER
Btrieve Client Engines DOS or Windows £645
Scalable SQL for Netware £call
PowerBuilder DesktopComp. Advantage £call
PowerBuilder InfoMaker-Database £175
Delphi Client/Server £845

R e  e e e
EasyCASE Professional Win 4.2 £695
EasyCASE DataBASE Eng for SQL £call
InfoModeller Desktop £call

£69
£325
£call
£59

eNew - VToolsD from Vireo Software - build VxDx for
Windows or Windows 95 the high level way.
eHeap Agent - new Windows 32 bit version.
ePowerBuilder Desktop 4 - Competitive advantage offers
for Clipper, VB, Paradox & dBASE users - call for details.
eNAG - we now carry NAG Numerical libraries for Fortran
and C,NAG Fortran 90 and NAG Statistics packages.
Btrieve for Windows NTServer Edition and new Netware
server now shipping.
eMKS Toolkit - new version for Windows NT& Windows
95 with many new features.

WE HAVE M
please note our new a

VAT @PRICES ARE SUBJECT TOCHANGE - PLEASE CALL TOCHECK
YAT COST @VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS



A n n o u n c i n g  C o d e S e r v e r
Discover Client/Server Power with xBASE

°°

file compatibility from C,C++ and Basic.
W i t

data is safe, your software is
reliable and y o u save $$ with
royalty-free distribution.

Completely Scalable Technology
Move from single-user, to multi‑
user, to Client/Server, all using the
same CodeBase API‐without code
rewrites.

Multi-User xBASE Compatible
You can still access your data
directly from dBASE, FoxPro
and Clipper.

Special Offer:

Improve Reliability and Safety
Using CodeServer only one
computer physically changes your
data. So even whena client crashes,
the database is safe and others can
continue working.

Improve Network Performance
Reduced network traffic means
improved network performance.

xBASE File Formats
Choose between dBASE, FoxPro,
or Clipper file formats for your data.

Logging
Now you'll know who changed
what, and when.

Incremental Backups
Make daily backups of all the
changes made that day.

Query Optimizer: 1000 times faster
Automatically
uses available
index information
to return query
results instantly.

Now for alimitedtime only, with every order ofCodeServer™you get:
* aFREECodeBase™Technology product for the language of your choice
*a FREEcopy of CodeControls™visual design software,
*a FREEcopy of CodeReporter™visual report writer software,
+and aFREECodeReporter™end-user distribution license.

©1995 Sequiter Software. Inc. A l l i g h t s reserved.CodeBase. CodeBose++, CodeBasic. CodeRepor te r

l i e n t / S e r v e r D i s t r i b u t i o n

FREE Report Writer Distribution
Now give your
users the ability
to easily create
their own ad-hoc
reports by distrib‑
uting our report
writer with your
applications, ROYALTY-FREE!

FREE Visual Design Software
For visual, inter‑
active application
design, Windows
programmers can
use CodeControls
for formatted data
entry and data-aware controls.

CodeBase Multi-Platform
This special multi-user version
supports DOS,Windows, NT,
OS/2, Macintosh,AIX, HP, SCO,
Solaris, SunOS, UnixWare, etc...

dBASE -> CTranslator Available

Database Management for Programmers

SS CIRCLE NO. 147
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F E AT U R E

AShort History of Anders Hand Turbo P
1960:Anders Hejlsbergbornin Copenhagen,Denmark.
1979:Enrolsat theDanishEngineeringAcademy.Co-founds
PolyData,oneof thefirstDanishmicrocomputercompanies.
1980:ReleaseshisfirstPascalcompiler ‐ a 12KPascalsub‑
set in ROM for the BritishNASCOMZ-80 based kit com‑
puter. Eventually sells the rights to this product to Lucas
Logic.
1982: PolyPascal for CP/M-80 released. Product is now a
complete implementationof the Pascallanguage.
1983:Sells the Borland founders (Niels Alex Jensen, Ole
Henriksen, Mogens Glad, and Philippe Kahn)onthe idea of
a Pascal compiler with an integrated editor. In November
releases Turbo Pascal 1.0 for CP/M-80, CP/M-86, and MS‑
DOS.The newly formed Borlandcompany, essentially pen‑
niless, places an advert for Turbo Pascal in ByteMagazine,
bluffingtheByteAd executives intogivingthemcredit. The
compiler is pricedat $49.95andis an instanthit.
1986: Turbo Pascal 4.0 released, featuring an Integrated
Development Environment ‐ the first ofits kind for the PC
environment ‐ and introducingmodular compilation (pre‑
viously Turbo Pascal programs had to becompiled all in one
go and could be nolarger than 64K unless overlays were
used).CP/Msupport is dropped.
1988:TurboPascal5.0released,featuringintegrateddebug‑
gingandVROOMM(VirtualRuntimeObjectOrientedMem‑
oryManager)overlaymanagement technology.
1989:In responsetoMicrosoft'sobject orientedQuickPascal,
BorlandreleasesTurboPascal 5.5, which has its own OOP
extensions.Microsoft laterdropsQuickPascal from itsprod‑
uct line.
1990:TurboPascal6.0features anew,muchimprovedInte‑
grated Development Environment, and includes the Turbo
Visionobject orientedapplicationframework.
1991:First release of Turbo Pascal for Windows. Features a
Windows hosted IDEandtheObjectWindows Library (also
knownasOWL).
1992: Borland Pascal 7.0 includes both a DOS and aWin‑
dows hosted IDE, and allows developers to target DOS, DOS
ProtectedMode,andWindows.
1995:DelphiandDelphiClient/Server releasedonschedule
onStValentine’s day.

EXE: Is DelphiPascal8?Is theregoing to bea Pascal8,and if
so- when?

AH: No, Delphi is not Borland Pascal 8.0 ‐ it is a new product,
specifically targeted for Windows developers. Our current priority is
Windows 95 and NT.We've kept Turbo Pascal 7.0 on the market for
DOSandExtendedDOSdevelopment.

( A Hdeclined to bepressedfurther this matter -Ed )

Delphi and databases

EXE: Delphi requires that one includes
the BorlandDatabase Engine with data‑
base applications, even if one only wants
to access the oddDBF.Any plans to clean
this up?

28 EXE: The Software Developers’ Magazine

AH: We're workingwith several third parties, includingSAXSoft‑
ware, Eschelon Development, Sterling Software, Great Lakes Soft‑
ware, andShoreline Software. They have,or will soon have, products
to help you deploy you r Delphi database applications. In addition,
we're makinga deployment kit available, via CompuServe and Inter‑
net.

EXE: Also on data access: is it possible to modify/inherit from
thedata access controls to provide, forexample,‘native’access
toFoxPro/Clipperdatabases?If so, a r eany suchproducts being
developedbyBorlandor ThirdParties?

AH: Yes, it is. I know of several Third Parties working on native
access to FoxPro/Clipper aswell asBTrieve. Someof them are in beta
at this point. Interested parties can contact them onCompuServe in
the DELPHI forum.

EXE: How have Borland’s recent troubles affected Delphi’s
development and i ts take-up? Was the absence of a Language
ReferenceManual in the in i t i a lproducta consequenceof these
troubles?

AH: In the two years we were developing Delphi, the company did
go through some difficult times. That was all resolved before we
shipped. Now the entire company is focused on development tools,
we've won the Lotus lawsuit, we've launched Delphi and Delphi
Client/Serverworld-wide, andbothproductscontinue to sellwell above
expectations. In fact, I understand that Grey Matter reports that Del‑
phi is the #1sellingdevelopment tool in the UK.The Delphi develop‑
ment team is 100% intact, and focused onDelphi for Windows 95.

Wereallyunderestimated the demand for the LanguageReference
Manual. It will be included in Delphi for Windows 95. Meanwhile,
we've made good by uploading an Adobe Acrobat version to Com‑
puServe and our WWW page, anda printed version is now also avail‑
able from Borland.

EXE: Whichpa r tofDelphia r eyou leastproudof?...andwhich
pa r t most?

AH: The thing I’m the least proud of is probably the initial lack of
a LanguageReferenceManual. But that’s taken care of now.

What I'm most proudof is the fact that the energy we invested in
foundation technologies like extensibility and exception handling
enabled us to build Delphi in itself. Can you imagine VB or Power‑
Builderwritten in themselves? By buildingDelphi in Delphi,we really
got to feel on our own bodies what was right about the product, and
what neededfixing. I sometimes hear frustrated users comment “The
programmers that wrote this %&##$ thing should be forced to use it
themselves!”.Well, wedid, and we're really proud of the result.

L
Many thanks toAnders Hejlsbergfor sparing more time than he
anticipatedon this interview. Thanks also toDaveJewell and the
boys at Mobiusfor suggestinga l l the clever questions. The interview
was conductedbyWill Watts.

Now you mention it, we actually did
try to call Delphi “Power Visual

Turbo Pascal Objects for Windows”,
but as luck would have it that name

was already trademarked.
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C/C++ without Object Master

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 browser windows
are automatically displayed throughout the
environment, consistently ensuring current and
accurate code. With the browser windows, you
can also viewa class list displaying the hierarch‑
ical relationships between classes, and use pre‑
made templates to create classes and methods.

Picture Perfect Code
While the browserwindows let you edit
specificpieces of code, Object Master's File
editor gives you afull-fileview ofyour code,
allowingyou to quickly performuniversal edits.
To helpyou identify important pieces of

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

keystroke,Object Masterwill look up param‑
eters for methods or functions contained in the
project and paste them directly i n t o your
source code.

“Object Master is a tremendous tool.
The different ways ofbrowsingyour
source code make it easy to get a handle
on howyour program is supposed to
work, It’s almost impossible to say
enoughgood things about it.”
-MikeRockhold, QAEngineerat Symantec.

Improved Insight
Don't worry about the physical location of your
code ‐ Object Master parses all files and
maintains adata dictionary of project compo‑
nents. The dynamic environment updates your
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 open multiplewindows displaying specific
code components

PublishedbyACI UKLtd, Barons Court, Manchester
Road,Wilmslow, Cheshire SK9 1BQ. Tel (01625) 536178.

Fax (01625) 536497. AppleLink: ACL.UK
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“Luse the browsingand navigational
capabilities of ObjectMaster andI
couldn't live without them.”
‐Chris Knepper, Software Engineer at Taligent

This iswhere the similarities end.

Object Master for Windows works with all
major C/C++ compilation systems, including
VC+ +, Symantec C++, BorlandC+ +, and
others. The price is just £195 + shipping&
VAT. Object Master for the Macintosh, which
supports MPW, Symantec, and Metrowerks
CodeWarrior for 68K and PowerPC systems,
works with the C, C++, Pascal, and Modula-2
programming languages. The price (for C
C+ +) starts at$195 + shipping&VAT.

Dealerenquiries welcome. Distributed by
FullMoonSoftware DistributionLtd,
POBox 862, MAIDENHEAD, Berks.
SL6 OQJ. UK. Tel: (01628) 660242

Fax: (01628) 666084
Email: sales@ctalk2.exnet.com

AppleLink: FMSDL



VISUAL BASIC’ TOOLS
THE D E V E L O P E R S S O F T WA R E
Save time andmoneywith the best rangeof powerful andeasy-to-useVisual Basic®
development tools fromContemporary Software. Featuring leadingproducts from

MicroHelp,Sheridan,FarPointandCrystalServices.
: S H E R I D A N aMICROHELP

VBTOOLS 4 VBASSIST 3 AWARE/VBX
54different customcontrols (VBX’s) Powerfuldesign tools and newdata uildflexiblefront endswith full data
compatiblewith allWindows development access extensions for RapidApplication ntry controls for the Access database
environments that support the VBX Development. Nngine.
extensions. TAB/PRO

__Adesign time interface for creating
customised tabs which give applications
atruly professional and organised
quality.

DATA WIDGETS
__ Designdatabase application front ends

without time consuming coding.Take full
advantage ofVB's data access features.

COMPRESSION PLUS
Acomprehensive set of ZIP -compatible
data compression routinesfor DOSand
Windows. Compressfiles,arrays and
screen imagestoa fraction of their original DESIGNERWIDGETS SPREAD/VBXsize, decompressing themonly lgorhaathatssha act like Over 250 properties make this the most

d DPSerr g c onna t e : P a k a g e . powerful combined spreadsheet and
FAX PLUS F ; grid control for the Access engine.a Z 3-D WIDGETS
_ ~ i 20 oe ne rg army 12custom controls to give a professional GRID/VBX

B a i e : 3-D look toyour application. The best grid for the Access enginewith
ASCII text, BMP,PCXandDCXfileformats. 2 billion rows andcolumns capacity.
MUSCLE
Over 600 functions to enhance the C H E S TAE
speedandcapability ofyour
applications. CRYSTAL REPORTS 4

The standardedition letsyou create
SPELL PRO& THESAURUS reports usingdata from the major PC
Aspellchecker anddictionary of synonyms databaseseasily andsimply.
DLL that can beusedbyalmostallWindows
development environments. CRYSTAL REPORTS PRO 4

Pro4 gives evenmore reportingVBVIEWER eg
A fileviewer customcontrol that candisplay « b pA t iof TrueGrid 2
over 20differentfile formats. 5 S a r a b e e

COMMS LIB 3
Reliable,easy to usecommunicationselas m e a e n HOTOFF THE PRESSemulations and file transfer protocols. > > > > *

e @ e e e e e e e e e e o e e e e e e e e e e e e e e s e e e e e e e e e s e e esees
NETWORK LIB ,
ADULthat provides acess oseveraiNovel, ALL THE VB TOOLS YOU'LL EVER NEED!
Lantastic andNetBios relatedservices. @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
referencetool. Work with up to 10 projects routines or mailing labels, project management or 3-D effects ‑
at one time aa view 20 diff tf or there’s something for you.

modulesoa 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.

( 0 l ] E | p () | ONE-STOPSHOPPING AT ITSBESTsem Abbey View, EverardClose,StAlbans ALI 2PS_ Tel 01727 811999 Fax01727 84895
CONTEMPORARY SOFTWARE ADIVISIONOF INTERSOLY PLC
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F E A T U R E

In the early Springof '95, things lookedextremely grim for Borland.
In the previous profitlessyear, the company had been obliged tosell off

Quattro Pro, butwas still fightingalook-and-feel lawsuit with Lotus over it.
{t hadundergone one huge wave of redundancies and was about to begin

another. Legendary Borlandboss Phillipe Kahn had been unseated.
People had stopped taking Borland seriously.

Then, out of the Turbo Pascalshed at Scotts Valley emerged a
development system that had the Borland CompuServe forum and

the Usenet comp.lang.pascal group buzzing, that drew rave reviews
from the most cynical of the computer press, and that

even secured the grudging admiration from devoted C+ +,
Visual Basic and PowerBuilder zealots. Anders Hejisberg

has always led the Pascal team at Borland and it
seemed to EXE Magazine like the ideal time to interview

EXE: Wea r e a l lpleasedyou resisted the opportunity to chris‑
tena productPower Visual TurboPascalObjects for Windows
- but how d i d it come to becalled ‘Delphi’?

AH: We actually tried to call it “Power Visual Turbo Pascal
Objects for Windows”, but that name was~already trademarked.
(Grins.) One of the senior guys in QA dreamed up ‘Delphi’ as a code
name quite early on, and every time wedid a market survey ofprod‑
uct name candidates,everyone said“well, those are OK,but wereally
like ‘Delphi’”. Soin the end wekept it.

EXE:How d i d the idea for Delphievolve from Turbo/Borland
Pascal?At what stage d i dy o u decide to add the environment,
database support and so on?

AH: The key idea was to designa tool that combines visual devel‑
opment environment, Client/Server database support, and a native
code compiler. Before Delphi, you always had to make a choice. Do I
gofor the performance of a native code compiler, or the ease of use of
a visual development environment? DoI gofor a powerful object-ori‑
ented language, or a proprietary 4GL Client/Server tool? What pro‑
grammers reallywant is all of the above, in one package.That’s what
we set out to do.

What it reallyboils downto is productivity ‐ wewanted to design
a tool that would make developers more productive, all the way from
prototype to production code. Other products lure you with visual
tools, but once you get halfway through your project, they let you
down because of sluggish performance, lack of extensibility, or gen‑
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We like to say, “It’s not your father’s
Turbo Pascal any more”. Wemade
sure that the Object Pascal code
you have to write is as easy as Basic.

eral stability problems. The competition talks about adding extensi‑
bility and improving performance. That’s a fundamental difference
betweentheir products and ours.Extensibility and performance was
on the white-board the first day we started designing Delphi, and it
permeates the entire product.

For example, if you want to design a new component in Visual
Basic, you have to write it in another language, such as C or C++ ( o r

Delphi, for that matter) . None of your VB skills can be reused, you
have to learn a different language, and you can’t easily inherit from
any of the built-incomponents. Delphi,on the other hand,allows you
to write new components in Delphi, and you can inherit from any of
the built-in ones. That’s true extensibility, and it translates into a
substantial productivity boost.

Another key aspect of Delphi is i ts versatility. Other tools tend to
focus either onWindows applicationdevelopment or onClient/Server
development, and one always trades off the other. Delphi is equally
adept at both, as is evident from the kinds of applications our cus‑
tomers are building. They range from shrink-wrap Windows utilities
and multi-media games, through desktop database applications, and
all the way up to multi-user enterprise-wide Client/Server solutions.
The point is that almost any Windows application needs some form of
database access, and any database application needs some form of
Windows specific programming ‐ to be productive, you need a tool
that does both.

Thear our competitors say that you can use their tool for rapidpro‑
totyping, and then port your app to C++ for production. But you
know, rapidapplicationdevelopment isn’t really rapidunless you can
go from prototype to production, all using the same tool! I also hear
how competing products will address performance issues by generat‑

ing C or C++ source code. ( A H may bethinking of
Crescent, which is developing a product called
Stingray to translate Visual Basic code into Visual
C++ - Ed.)This idea of building the application with
one tool, and then having it generate C++ source
files that haveto ber u n through another tool, is ludi‑
crous. How are you expected to debugthe final code?
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Other
Databases.

It’s easier when you choose the right tool for the job.
Pick POET 3.0, the third generation of the world’s best‑
selling object database. POET 3.0 is tightly integrated
with C++ accelerating development and simplifying
software maintenance.
More Platforms
POET 3.0 transparently networks PCs, Macs and

workstations. Scale from a laptop to aworkgroup to
an enterprise server effortlessly. And only POET 3.0
supports all these operating systems:

©Windows, Windows for Workgroups,
Windows NTandWindows 95

®Macintosh OS ¢ Novell NetWare
©OS/2 ¢ UNIX ® NextStep

More Features
POET 3.0 includes POET Developer, an integrated,

GUI-based workbench. Plusa toolset of system services,
soyou can focus on building your application.
Integrate with applications like Word and Excel using

OLE 2.0. Create SQL-like queries with POET’s OQL.
POET 3.0 is Distributed in the UK by:
Silicon River Limited.
106-108 Powis Street,
London
SE18 6LU.

And with the ODBC driver, you can combine POET
databases into existing environments.
More Performance
POET 3.0 offers the power of object databases and

the reliability of relational systems. You get the POET
Administrator, an industrial strength database manager
that includes user authorization, online backup and
transaction rollback.
POET 3.0’s object server architecture maximizes

performance and eliminates processor dependencies.
And POET 3.0’s unique navigation abilities speed
client responsiveness.
There’s no better object database tool than POET 3.0.

Fora limited time, get the POET 3.0 Personal Edition
for just £149*. And cu t the toughest object database
problem down to size in no time.

CALL 0181-317-7777

Telephone: 0181-317-7777 Fax: 0181-316-7778 SS CIRCLE NO. 142
POET

LANGUAGE =O B JECT _DATABASEGag a3! OPhic
MANAGEMENT GROUP

*Excludes Delivery & V.A.T. Software
MorePlatforms. More Features.More Performance.

©1995 POET Software. All product names are trademarks or registered trademarks of their respective holders. POET Softwore Corporation, 999 Baker Way, Suite 100, Son Mateo, CA, 94404
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Artoo, meet 3DR

At the Computer Games Developer Confer‑
ence in Santa Clara, Intel announced 3DR
version2, an improvedversion of the compa‑
ny’s 3D graphics library for Windows which
has beenoptimised for the Pentium. New to
this release is support for general lighting
model and materials palette, matr ix opera‑
tions and camera model and rational qua‑
dratic patches. The library also includes a
texture processing toolkit, a user interface
toolkit, a maths library optimised for the
Pentium and support for Visual Basic. The
3DR SDK is available with run-time system,
documentation and example programs free
from Intel Architecture Labs. A shrink
wrapped redistribution licence is also avail‑
able. Intel is on 01793 696000.

A home page of one’s own
Perhaps the review of Web authoring tools
in the M a y issue of EXE Magazine has
inspired you to havea goat setting up your
o w n Web site. One public access Web server
that appears particularly good value is the
service from Webzonel. For a paltry £12 per
year - the price of Webzonel’s cheapest ser‑
vice - you get a Home page that can be
accessed through a unique User ID number.
If you splurge £18, you can have a Home
page with a n a m e y o u provide. The web‑
zone l s e r v e r can be reached at
http;/www.demon.co.uk/proacrt/webzone1.

Thread into Orbix
Iona has released Orbix-MT, a mul t i ‑
threaded version of Orbix that uses Solaris
Threads. The company states that the new
product is aimed at developers who need to
create non-blocking client/server applica‑
tions. Orbix-MT supports either a threadper
object requested from the server, a pool of
threads created at startup or a thread per
object. Orbix-MT is sold as an add-on to
Orbix at $1500. The complete Orbix pack‑
age, includingOrbix-MT, costs $6,500.

A id to OLE
To help developers createVBA applications,
Apex Software hascreatedVBA Companion,
an OLE 2.0 object browser for viewing the
relationshipbetweenobjects in the Windows
registry. It includes a search facility, a built‑
in reportgenerator for producingsummaries
of available programmable objects, and the
ability to addcomments to individualobjects
and access developer-supplied help files for
the selected object, property, method, event
or constant. VBA Companionis pricedat £65
from QBS Software (01819943441).
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Somebody’s wa tch ing you . . .
Betatestingwill neverbethe same again.The problem with enduser feedback is that that acall
loggedat the helpdesk will typically take aday,maybemore,beforeit is actionedbyadeveloper.
Oftenthe informationprovidedbythe user will be,at best,vague. In some cases it will bedown‑
right incorrect. More often than not, problems will bedifficult to reproduce since the developer
will have littleor noknowledge of the user'shardwareand software configuration.

Pure Software, the company that created the popular Purifymemory leak monitor for Unix,
has produced what it claims to be the first software tool to automate remote software testing.
The tool is called PureVision. Pure Software’s Object Code Insertion (OCI) technology allows
PureVisionto bindto an application.When the application is run, PureVisioninvisiblycaptures
data on usage patterns and the reasons behind fatal errors. It also saves information on the
user’s configuration such ashardware and version of operating system, together with details of
the buildnumber of the program.

Information for post-mortem debugging is available to developers. PureVision savesa full
stack trace, heap size and other related informationwhen the programcrashes. Once captured
all this informationcanbeemailedto the development site automatically, thoughPureSoftware
has addedthe ability for endusers to preview the materialbeingsent.

Backat the development site,PureSoftwareprovides asuiteofpredefinedreportsandcharts
for analysingthe informationcaptured. For instance,it ispossibleto determine the effectiveness
of testing at a particular user site by checking usage patterns to see which of the product's fea‑
tures are beingusedthe most. More importantly, it can point out features in the product which
have not been tested thoroughly by the end-user. As well as the report on features used,Pure‑
Visionalso showsruns/hoursover time, runs/hoursper site,numberofuniquecrashes andper‑
centage of successful runs to unsuccessful runs. According to Pure Software, the performance
overhead is minimal. For developers, PureVisionwill work with both C and C++ code and can
check all objectcode, includinglibrariesfromthirdparty companies. Since the applicationneed‑
n'tbecomp i ledto use it,PureSoftware a
claims that the OCI technology used in 3
PureVision is faster than an equiva‑
lent source code implementation.

PureVision is expected to ship in
the third quarter of 1995 for Solaris
2.0 on SPARC. SunOS and HP-UX
versions will be available at a later
date. The price for 10test suites incor‑
porating PureVision is expected to be
in the regionof $35,000. PureSoftware
canbecontacted in the Netherlandson With PureVisiondevelopers can monitor
003125038 85402. their software runningat a remote site

OLE2 and SOM w i t h Neuron Data
Ten y e a r s ago Neuron Data had only o n e product: an expert system called Nexpert
Object. The developers hadsome problems moving it across platforms, so they devel‑
oped Open Interface,a cross-platform tools for G U Idevelopment.Since then, Neuron
Data has moved into the Client/Server arena w i th Neuron Data Elements Environ‑
ment. This a portable and modular (componentbased) development environment,
hardware and operat ingsystem independent.

It comprises four main modules: GUI , data-access, objects and rules. Other th i rd
pa r t y modules c a nbe plugged into the architecture.The rulesmodule is basedon the
inferenceengine ofNexpertObject andthe G U Imoduleis OpenInterface.Theobjects
moduleprovides a consistent interfaceto access objects.NeuronDatajus t addedsup‑
p o r t for OLE2andSOM.SinceNeuron Data has publishedan API to allow other inter‑
faces to be plugged in, it shouldn’t take l o n gfor aCORBA interface to appear. =

Applications developedw i thElementsEnvironment c a n be wr i t ten in C, C++ or at
a higher level in a proprietary script ing language, v e r y similar to Object QueryLan‑
guage (OQL).Pure scr ipt applications c a n be moved between plat forms without the
need f o r recompilation.

Neuron Data claimsthat ElementsEnvironment runs on more than 35hardware
platforms and GUIs includingDOS,Windows, NT,Macintosh,OS/2,OSF Motif,Open‑
Look.NeuronData is on 01712241184.
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Campus Microsoft Changes to AllChange
I’m sure you will have come across the AllChange moves upa gear to ver‑
Microsoft Network. MS has now gone one sion 3 this month. The change con‑
step further with the announcement of the figuration management andversion
Microsoft Online Institute, anonline educa- control software from Intasoft now
tion programmewith an interactive ‘campus’ provides a GUI interface both for
bookstoreandclassrooms. There’s evenaso- | Windows and Motif. Under Win‑
called guidance centre and a student union. dows AllChange 3 runs as an MDI
Nodoubt we'll all get virtually legless in the application where each part of the
virtual bar... Unsurprisingly, aswell as underlying database for change
online courses, the Institute wil l provide configuration may be indepen‑
information on MS products and services. dently viewed and operated upon.
Microsoft can becontactedon01734 270000. The Unix version offers a

client/server architecture. The
One less to remember database itselfrepresents a hierar- Browsinga project in AllChange 3

a SE chical design tree for modelling
SophONEday’s gone by. Without a hitch? | product structure. Facilities are provided for independent user workspaces where develop‑
We think not. For anyone still hacking the ment and builds can beperformed in one place together with pools for sharingobjects within
‘ l ’ into their databases, Quest Computer a project.
Systems may have the answer. It’s a Win- New to version 3 of AllChange is the addition of full audit trails with life cycle status log‑
dows utility called CodeQuest which allows ging, site specifiable Change Request numbering schemes and support for Quality Metrics.
users to correct area codes. CodeQuest costs Action triggering is availablewhichenables procedures to beautomated and provides report‑
£10 from Quest Computer Systems (0116 ing via email. Baselining and configuration builds using build threads are also available.
2773029). AllChange integrates with PVCSand Intasoft’s own SMS version control system. A five user

licence for DOS/Windowscosts £1990.
Intasoft has also releasedversion 5 of SMS.As with AllChange, GUI front ends are avail‑

_ _ _Simulated Power able for both Windows and Motif.Aswell asaproject history, SMS enables revisions tobe
Software Development Systems (SDS) hasa | identified by name, date, author, revision number and reason for the change. File locking is
new version of its SingleStep for the Pow- availableoncheckout and the files themselves canberestrictedto read-only,write andadmin‑
erPC simulator which it claims canexecute | istrativeusers.The version control systemalsoprovidesa build facility with dependency gen‑
7,500 instructions per second on the host | erator and analyser tools.A single user licence for the DOS/Windows version ofSMSis priced
computer. SingleStep supports the EABI at £490. Intasoft is on01392 217670.
ELF/DWARFobject file standardfor embed‑
ded PowerPCapplications which allows it to
work with many PowerPC embedded com- °
pilers. The simulator also includes a trace FinalCountdown
buffer which hasa similar function to the
trace buffers of in-circuit emulators. It can | Arewe countingthe days yet?WellMicrosoft says it ’s al l set for August. It seems as
hold a million instructions and is config- if Windows 95 ma y really be happening in t w o month’s time. There are already
urable. The starting price for a single user 400,000copies of the previewreleaseshipped, mak ingit probably thebroadest scale
licence is $1,500. SDS can be reached on beta programme in the industry to date (besidesWindows 3 . x ) - and Microsoft is
01442 876065. chargingfo r i t !According to the company,mo r e than 2,000copiesa r e beingsoldpe r

day.
Far and Aware What c a n we expect when it final ly arrives? As Microsoft pointed out, ‘ i t won't

‐‐ cure cancer’. But it seesWindows95as a platformcapable of reducingthe so-called
Database developers usingVisual Basic or | hidden costs associated wi th PC ownership. Fo r instance, Microsoft claims that
Visual C++ can nowobtain the latest version Windows 95wi l l significantly reducethe support burden for PCs.A recentGartner
of FarPointTechnologies’ data input valida- report estimated the cost of this support as $1,100 pe r PC pe rannum.
tion VBX controls. In Aware 1.5, FarPoint The peoplewhowil l really makea difference are developers.Without a n y appli‑
has apparently rewritten its combo and list cations for the n e w platform,Windows 95 would be as useful as a Ferrar iwith four
box controls sothat they can handle data of flat tyres.Notsurprisingly,developers seem to have taken toWindows95in masses.
more than 64 KB and display multiple There are mo r e than 350 independent software vendors work ing on Windows 95
columns.Bitmapscan nowbeplacedin rows | applications. Over 130,000 SDKshave been shipped according to Microsoft. And
and columns; columns can also be resized there are mo r e than 500Windows 95applications beingdeveloped.
and there is a new search facility. Aswell as Hardware companies too have gone overboard mak ing their k i t ‘Windows 95
these controls,Aware offers boolean,binary, ready’. I t used to be p lugandp r a y when it came to instal l ing sound cards or net‑
calendar, clock and formatted edit controls work cards o r , in fact, anything that wasn’t in the box when the PCwas purchased.
(for currency, date/time, mask, double/sin- | Companies l i ke Creative Labs have n ow bu i l t p lug and play i n t o their adapter
gle, long integer, memo and t e x t ) , a l l of cards. There are over 180p lug and play devices today and 80% ofa l l n e w network
which can bebound to MSAccess database cards can plug and play. This should mean no mo r e sleepless nights juggling the
fields. The UK distributor of Aware is Con- SoundBlasterw i th the network cardandSCSI controller.
temporary Software (01727 811999) . The | As the shipping date draws closer and closer, EXEwi l l keep ou r readers informed
package costs £110. of the latest developments. Stay tuned...
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Haveanice SPA Europeans better thanAmericans?
What could you do in Nice from the 11th to In their recent survey on software development tools, Spikes Cavell and Sentry Market
the 14th of June beside dipping a toe in the Research (SMR) show that European corporate developers are more productive than their
water? Why notattend the sixth annualcon- American counterparts. They attribute this difference to the
ference of the Software Publishers Associa- higher employment costs in Europe: employers pay more, so
tion (SPA)? The conference special keynote they expect more from their development teams. You
will bedevoted to ‘application development | have tobear in mindthat for these researchcompanies,
platforms’ with speakers such as David ‘Europe’ means only UK, France and Germany, and
Nagel (AppleSoft’s Senior VP & General ‘America’ is only North America. They surveyed 500
Manager), Ian Fraser (Novell’s VP Europe corporate users of IT in these four countries.
Middle East & Afr ica) and BernardVergnes In Europe,companies spend 39% of their total bud‑
(Microsoft Europe’s President). To attend get on tools and slightly less, 37%, on salaries. Accord‑
the event call the SPA on 0033 145630202. ing to the survey, a higher proportion of centralised IT

departments in Europe ( 8 5 % ) compared with North
- America (57%) causes the discrepancy.

H u m m i n g b i r d e x p a n d s Spikes Cavell and SMR identified several other general
HummingbirdCommunications,best known | trends in all the countries surveyed: development cycles areshrinking
for X Window products acquired Beam & and the tools training is increasingly seen as a priority. These two findings are probably
Whiteside Software, developers of TCP/IP linked.As tools become more sophisticated, development time is reducedbut more training is
andNFSproducts.Beam& Whiteside’s BW- necessary. For the North American respondents, training was cited as the highest priority
ConnectNFSsuite ofproductsenables DOS, | (48%) followed by tool integration andcustomisation (37%).
Windows and NT machines to become NFS The rapid adoption of Client/Server and the uprisingsurge in object technology are the two
servers. If your primary development plat- other majorgeneral trends pointedout in the survey.DavidR.Broussell,SMRdirector explains:
form is Unix, these products could prove ‘As companies seek to harness the significant information technology investments they have
handywhenyou have to work withWindows made over the past
or NT systems. Hummingbird is on 0113 years by using the
2467253. | High-volume OUP Client/Server model,

veatend they are looking for
an additional com‑
petitive edge. They
believe object tech‑
nology can give them

| D e p a r t m e n tOLTP - Now
| Client/Server benchmark Seeat ieee

Corporate Financial -NowClient/Server Labs is opening an indepen‑
| Y e a rend 1995dent testing lab for Client/Server environ‑

ment this month. The Client/Server Labs | that edge.’ Some of
bought exclusive rights on the RPMark the companies inter‑
benchmark developed by IBMto test perfor- 0% 10% Ak Wk 4% GO A Ne MWMW 100% viewed plan to dou‑
mance in a real-word environment. It is ble or triple the
made up of a transaction based component number of pilot applications using OO technology by the end of this year. For more detailed
(a subset of TPC-C), a decision support com- | results contact Spikes Cavellon01635 550449.
ponent (PC clients performing ODBC
requests) anda file serving component (a
subset of BAPCo) . An on-site test a t the
ClientServers Labs costs $12,500 and last | “ LAS , FLAs and 5las.
about five days. For more information call
001404 5523645. The Object Management Group or OMG is fond of acronyms, for example, ORB (Object

Request Broker ) is well known. But have you heard of all the new ones introduced with
CORBA 2.0 (Common Object RequestBrokerArchitecture)?

____Access All Areas SunSoft and the OMG have just released a source code implementation of aCORBA 2.0
The first UK computer security and hacking ORB: an Internet Inter-ORBProtocol( I IOP) which provides a single standardised way of con‑
conference, Access All Areas, is to be heldat nectingORBs from different vendors. Support for the IIOPis required for an ORB to be com‑
King’s College in London the first weekend | pliant with CORBA 2.0. At last,ORBs should beable to communicate with each other.
of July. It will bea chance for all sides of the The code comprises four parts: acommon data representation engine, a type code inter‑
computer world to get together. The confer- | preter, the IIOP Engine framework (with a partial ORB implementation), and IIOP specific
ence will feature speakers with very differ- | modules (to send, receive and dispatch IIOP messages). The code is written in C++ and has
ent backgrounds such as Robert Shifreen | already beencompiled usingSPARCworks for SPARC, PROworks for x86, BorlandC++,GNU
(edi tor of EXE unt i l 1990), Alec Muffett C++ and MS Visual C++. It runs on Solaris for SPARC andx86, NextStepandWindows NT.
( a u t h o r of free network security tools), Accordingto Christopher Stone,OMG’sPresident: ‘The CORBA 2.0 set of specifications for
Annaliza Savage (independent film pro- interoperability will help advance the commitment to universal networkedobjects (UNO). By
ducer, see EXE March °95 p.89). Several contributing a free I IOP, SunSoft is providing vendors with a tangible and highly valuable
technical workshops will be r u n during the head start moving towards CORBA 2.0 UNO compliance.’ SunSoft IIOP is fully compliant
two days and Internet access (WWW, IRC, with the UNO specifications.The OMG recently adopted UNO asthe primary transport soft‑
cu-see-me video) will be provided. For more | ware for ORBs, with DCE as a secondary option.
information email info@phate.demon.co.uk To retrieve the software, which is licensed freely, send an email with a body line contain‑
or call 0973 500 202. ing“help” to iiop-bridging@omg.org.Alternatively ftp anonymously to ftp.omg.org.

Manufacturing-Now

Year end 1995
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DataFlex conference
The European DataF lex users conference
will be hold in Switzerland on May 11 and
12. It wi l l start wi th a speech by Dr Jurg
Gutknecht, the development team leader of
the Oberon object orientedoperating system.
The two day programme will cover visual
report programming and advanced develop‑
ment usingData Access’s products. To book
a seat at the conference contact Verna Ellis
on 01923 242222.

Video’s future
AT & T, In te l and Lotus have teamed
together to work on real-time collaborative
communications. Their first effort is to l ink
their respective products across LAN,WAN,
ISDNandviamodembut their ultimate goal
is to create an infrastructure where video
will be as easy to u s e and manipulate as
speech is today with phones and telephony
applications such as voicemail. Trials wi l l
start this year and general availability is
planned for 1996. Developers will be able to
access these capabilities through Notes
APIs. While Lotus wil l provide APIs and
SDKs, AT&T will also address developers
through the WorldWorx Developers’ Forum.
Intel is on 01793 696000.

From tools to components
VisualTools is no more , welcome Visual
Components. Since most of i ts recent object
based development tools were in fact compo‑
nents, the company decided it was time to
adopt a more trendy name. VisualTools was
founded in 1993, by the programming team
who developed the Wingz graphical spread‑
sheet. Visual Components developedcompo‑
nents such as First Impression (a photo
realistic charter), Formula One (an Excel
compatible spreadsheet) and VisualSpeller
(a 100,000+ word spell checker). The n e w
phone number (new only because of the
added 1of phONEday) is 01892 834343.

Graphics standards
The 2D and 8D graphics tools vendors C5G
and Template Graphics Software have
merged. The n e w company, TGS B V, wil l
continue to specialise in delivering cross‑
platform graphics software tools. TGS BV’s
range ofproducts covers most graphics stan‑
dards: from mature ones such as GKS and
PHIGS+ to new tools such as OpenGL. The
company is a licensee of Silicon Graphics’
Open Inventor,the first C++ graphics devel‑
opment toolkit. TGS BV plan to port Open
Inventor to most OpenGL-capable platform.
TGS BV canbereachedon 0033 56133777.

10

EXE first
Notlongnow. Keepthe 8th and9thclear in your diary for the first ever EXE Show. The venue
is the RoyalHorticulturalHalls in rosy Victoria, London. But that’s not the only first...

Professional Software will bedemonstrating UTAH,a cross platformC++ GUI development
tool for the first time in the UK. This is based on ‘smart interactor’ technology from Brigham
Young University which separates user interface dependencies from the underlying program.
Attendees will also beableto seeMcCabeToolset version 5,asource code analyser, for the first
time in the UK.Another first, this time for Europe,willbe Continuus Software's PCclient for its
Continuus/CM software configuration management tool. User Interface Technologies wil l be
makingwaves on the Internetwith Mariner, a n e w integrated Internetaccess package. There
will also be a launch from Oxford Computer Consultants of its n e w Windows Help tool which
packages ForeHelp2 with ‘The HelpBrowser’,OxfordComputer’s o w n help authoringtool.

As well asthesefirststherewill alsobeloadsof really interestingstuffonshow.Fora start, the
red carpet will be rolled out on the EXE stand for EXplodE, ou r all n e w World Wide Web site
(http//www.exe.co.uk). Come onto the standfor a demo anda chat. And, if you care to take out a
two year subscription we are giving away a CD-ROMwithover£100 of software. The CD-ROM,
generously donated by Lasermoon,contains PCDOS/Windows utilities, Linux +tools and Inter‑
net tools. Current readers who want to extendtheir subscription will also receivesome freebies.

On Programmer Analysers’ standyou'll be able to see LDRA Testbed, the software chosen
by the FIA to check software in FormulaOneracingcars.T-shirts, NOVLIBandBlinkerdemo
disks will beavailable fromBlink IncandRevelationTechnologies wil l be sellingOpenInsight
ReportDesigner for Lotus Notes at a special show price. And at the Software Practices stand
y o u can takea free ‘Rights and Risks health Check’ which aims to help software developers
identify shortcomings in their contracts with customers and distributors.

As well asthe show itself,we are alsoorganisinga programmeof technical workshops run‑
ning over the two days. If you hurry you m a y still be able to get hold of tickets. Call Tim
Macpherson on 0171287 5678 for details. Our line up of speakers includes Bertrand Meyer,
who I’msure is familiar to all regular EXEreaders asthe father ofEiffel.We also have Matt
Pietrik, the man behind Bounds Checker, and Todd Johnson of American Cybernetics who
knows more than a thing or two on Windows 95,

Tickets for the EXE Show are somewhere in this issue. Sogive the magazine a good shuf‑
fle rightn o w and it should drop out (at least that’s what happenedwhenI tried). If yours are
lost, please call the hotline on 01817102190.

Intersolv on a b u y i n g sp ree
After PVCS andQ+E, it is now the turn of C++/Views and DataDirect Developer’sToolkit for
C++ to bebought by Intersolv. The former has been purchased from Liant Software and the
latter from SouthWind Design.Tony Hill, I n te r so l y UK GeneralManager, comments on this
expansion in the C++ market: ‘Like our customers, Intersolv is making a significant invest‑
ment in object oriented technology. Figures from the US reflect that growth in OO is increas‑
ing rapidly, and we're seeing this trend take hold in the UK too’. International Data predicts
that the OOprogrammingtool market will reach$2.2 billionby 1998.

C++/Views is an application framework for developing cross platform C++ applications. It
consists of over 100 C++ classes for interface design, data management andevent processing.
With C++/Views, an application’s interface, including resources, can be ported between Win‑
dows, NT, OS/2, Unix and Macintoshwithout any change. One of the strengths of C++/Views
Constructor is its Browser which lets the developer build
applications without havinghavingto load yet another tool.
This, in addition to manipulating classes, objects and mem‑
ber functions. Porting an application is just a matter of per‑
forming the build process from the Browser on the target
platform.
The DataDirect Developer’s Toolkit for C++ is targeted at
developers who needs to access databases. It is based on a
C++ class librarydevelopedby SouthWindDesignwhichpro‑
vides ODBC functionality in C++.

C++/Viewsfor Windows,NT,OS/2,OSF/Motifor the Mac‑
intosh costs £700 per developer. DataDirect Developer’s
Toolkit for C++ is availableonly forWindows andNT at£480.
Intersolvcanbereachedon01727 812812.
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Mayb@m!
With all the usual overtones of
inevitability, and for-your-own‑

good-ism, we are told that
cashless money is coming.

Jules has something to say
about that.

Poor souls; controlling the money supply
isn’t enough for them; now they want to
remove the money as well. You know, it’s a
good job that the banks have PR depart‑
ments to tell us what we pay them for. I
mean, if they hadn’t told me that handling
cash was expensive and annoying, I would‑
n’t have guessed. Who would have thought
that that’s their primary job. They really
don’t want to do it any more, sothey’re look‑
ing at ways to replace cash with something
more bank-friendly.

They’re talking about electric money.
You'll have a smart card, charged up with a
certain amount of cash, and when you want
to buy something you'll put your card into a
specialmachinewhich, after checkinglots of
security codes, sucks money out of your card
and puts it into someone else’s.

Electric money is better than real money
because...Well, let’s ask the banks.
‘It’s more convenient for the shopper’. Is it
really? I look in my wallet, without which I
neve r leave home, andI find no less than
thirteen bits ofplastic. They want to remove
afew thousandths ofaninchofpaper,which
is really nohardship to carry, and replace it
withanother bitofplastic that looksjust like

all the others. How
canI tell, quickly,

how much cash
Tm carrying?
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Perhaps the card can havea l i t t le LCD
tellingmehowmuchis in i t ,but it’s stillvery
much harder for the blind to use. What’s
more, I’ve stil l got to goto the bank to get the
card replaced or recharged. I can’t buy the
card from a shop, like a phonecard, because
I can’t give cash for i t .

‘It’s more secure’. We've heardthat before,
about credit cards, about cashpoint
machines, and almost every other idea the
banks have had. Let’s suppose we did have
any basis whatever for believing
them. I need to be assured that the
correct amount of money leaves MO
the card, and the shopkeeper j
needs to know that the same
amount is going into his,
and that’s got to betrue no
matter what electrical or
mechanicalbreakdowns ,
occur. There’s got to be |

L

some way of putting
money into a card;
how longwould
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counsellors and cult awareness groups
around the world’.

Catalyst has accumulated literally hun‑
dreds of thousands of pages of information
pertainingtocult activity.This informationis
constantly being stored in TIFF format and
managed by EDM (Electronic Document
Management). EDM is a database facility
whichties documents (oftenin pixelatedform)
to indexed and memo fields allowing SQL ‑
style searches to bemade lookingfor patterns
and techniques usedby cults which, inciden‑
tally, often practise under many different
names makingthem difficult to trace.

In researching this article I scanned the
Internet and CompuServe for material like
that described by Catalyst. In less than an
hour I had more than 2 megabytes of text
files and conversations had accumulated ‑
it’s that easy! Peep into CompuServe’s
NEWAGE Forum,where a magazine called
Share International promotes a guru called
Maitrayawho keepsmysteriously appearing
in various locations around the world.

‘Netiquette’ and ‘decorum in the forum’.
The Internet’sofferings ofvast quantities of
useful informationalso includes some taste‑
less titles. CompuServe (correct me if I’m
wrong) is a little more restricted.Neverthe‑
less, to the Americans, freedom of speech is
of utmost importance. Like it or not, sooner
or later youwill expose yourself to messages
you are better offnot seeing, so, if you want
to retain your wallet, dignity and self
respect, the message is simple: Offerings of
‘Heaven on Earth’ should be treated with
scepticism - don’t take the bait, discourage
themby ignoringthem.

Kevin Yeandel

Nameless Horrors
HATWE should do,’ said the BT
spokesman whose nameI didn’t
realise I was going to need, ‘is to

install a large broad bandwidth network
across the whole of the UK.’

‘Can I just stop you one second’ inter‑
rupted Peter Snow, blinking in the News‑
night lights. ‘For the benefit of the viewers:
what is abroadbandwidthnetwork?”

Mr BT appeared to control a spasm of
inner rage, converting it into a more or less
polite sneer. ‘It’s a less babyish name for an
InformationSuper Highway.’

The BT m a n was right: ‘Information
Super Highway’ is a babyish term. I have a
number of other problems with it too. For a
start, it’s not clear whether it’s always to be
used in the singular taking the definite arti‑
cle - ‘I was cruising down the Information
Super Highway the other day, and do you
know, I couldn’t find a Coke machine that
was working’ - or asan ordinary noun, asin

Screengrab, courtesy of Maxis, taken from the highlypopulargame,
Sim City 2000. Maxis (01714902333) were ‘totally unaware’

of this additional andextra-ordinary use of their product.

‘They’ve had the street up all week putting
in an information super highway - Keith
says we'll be able to watch Murdoch Super
Ruggeron it.’ ISH,asI’llcall it henceforth, is
too damn long for use in normal conversa‑
tion - its eight syllables choke any sentence.
People who have no knowledge or business
with it seem to love saying the words at any
opportunity, just for the sake of hearing
them. My acquaintances wil l tell you that I
have a similar problem with the phrase
‘KylieMinogue’.

It’snotjust that ISHis not aparticularly
goodmetaphor- I argue it’s a dead or dying
metaphor anyway - but that nometaphor is
needed. Anybody can grasp the concept, if
not the underlying technology, quite easily,
without giving it this daft name. DidVicto‑
rian engineers feel the need to explain the
early telegraph network as a ‘Lightning
Word Railway’or an Electric Letter Canal’?

There’s the fact that ISHwas coinedby a
US Vice President, a post I always under‑
stood to comprise a few light entertainment
duties and a willingness to make a potatoe‑
head (sic) of oneself in public, gives me fur‑
ther cause for doubt. Any phrase that the
politicians sick onto us should beheld up to
the l ight and examined with extra care
before going into general use. How was the
white heat of technology for you, dear?

Where Super leads, can Hyper be far
behind? Especially with a juicy alliteration
waiting to beplucked?

The thing to do, of course, is to present a
sensible alternative and back i t , or shut up
whining. Sadly this is where I flunk. In Wired
UK 1.02, adhering to their previously-noted
practice of translating every single word into
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British English, they had a punter talking
about theInformationMotorway.Assomeone
who lives a few miles from the M25 London
Orbital Car Park, and who regularly gets
what seem like 1200 bps connections to
ftp.microsoft.com, I confess this imagery has
certain appeal,althoughprobablynotwhat its
inventor had in mind. One can sometimes
avoid an ISH reference by talking about ‘the
Net’,butthe two phrasesare not synonymous
- the Net is at least two rungs up in the OSI
SevenLayerSupermodel. I thought about try‑
ing to do something with ‘WAN’, until a pal
dished it by pointing out that supporters of
suchaschemewouldbeknownasWAN-kers.

SoEXE readers are invited to submit
their own ideas to this office.Anybody comes
up with something good, we'll start a cam‑
paign to get it used. I think wewill find that
we donot stand alone.

Next month a few lines on tha t word
which is a disgusting mixture of Greek and
Latin stems, television.

ww

Get it off your chest
Areyouan angryyoungprogrammer? Or
_acynical old analyst? EXE seeks new con‑
_ t r i bu to rsto thiscolumn.Articlesshouldbe
short - 400 words is about right - and
shoulddeal with atopical issue relevantto
outsector. Beer tokens will bepaidfor
workprinted here. If interested, please
contact theeditorialdepartment byemail,
_m a i l ,fax or phone -de t a i l sontheContents

Vol 10-Issue 1 / June 1995



Visual Basic 3.0 for Win Std
Visual Basic 3.0 for Win Prof
Comms Lib/Win
Distinct TCP/IP- Visual Edition
DsSocket 1.1 (Intro)
NetWare Client SDK for VB
Network Library/Win 1.1
PDQ Comm for Windows 2.1
ADENVBX
CodeBasic 5.1
Controls for Btrieve
Crystal Reports Pro 4.0
Data Widgets
DataDirect Multilink/VB
Grid/VBX
Integra VDB/VB, Desktop
List & Labels for VB
TrueGrid P r o 2.1

VB/ISAM MU
VBtrv for Windows
Visual/do Network 3.0
Accusoft Image Lib/VBX 5.0
Image SDK Pius/VBX 2.0
ImageKnife/VBX 1.3
ImageMan/VB 3.0c
imageStream/VBX
JPEG ImageCompressor VBX
LEADTOOLSVB4.0
PCX Toolkit for Windows
3-D Widgets
Custom Control Factory
Dazzle Prof 2.0
Designer Widgets
First Impression
Formula One 2.0
Gantt/VBX
L O W P R I C E S

MICROSOFT & BORLAND

CA-Visual Objects
Clarion for Windows
DataFlex for Win
Delphi Client/Server
Equinox
Idealist for Win Read/Write
Microsoft Access 2.0
Microsoft FoxPro Pro 2.6
dBase 5.0 for Windows
ObjectView Desktop
Openinsight 2.5
Paradox for Win 5.0
PowerBuilder Desktop 4.0
SQLWindows Corporate
SQLWindows Network
SQLWindows Starter
SQLWindows Solo
VisualAge
VisualAge Team
Watcom SQL for Win
Data Junction 5 for Win
DataDirect ODBC Pack for Win
Forest &Trees for Win Std
InfoModeller Desktop
JET/ODBC/SQL Inspector
Monarch for Windows
Quest
Quest Reporter
ReportSmith SQL 2.5

0595

HighEdit 3.0 £199
MSVisual Control Pack £69
Real-Time Graphics Tools for VB £390
QuickPak Pro for Win 3.0 £145
Spread/VBX £175
SpyWorks-VB £120
TAB/PRO £75 Prices do not include VAT or other local
iL c a £120 taxes but do include delivery in mainiand

ext-Control Standard £180VBMagic Controls eed UK. Please check pr ices at time of order
VBAssist 3.5 £135 asads are prepared some weeks before
VBGraphix £270 publication. This page lists some
VBTools 4.0 £115 products - call usfor acomplete
VEiRig Professional £79 price list. ORDER BYPHONEWITHinane EB rom c e r c a
r a e Se (01364)654100
Code-Print Pro for VB £85
Compression Plus 4.0 £175 FAX: (01364) 654200
d-Barcode VBX/DLL £94
DynaZIP VBX 2.0 £129 =
FXTooIS/VB Std 1.5 £149 C++ COMPILERS
MediaKnife/VBX £244 BorlandC++ 45vealParmer ed Borland C++4.58DB Tools £405
gc Scientific for Wit £105 HighC/C++ for Win NT £445
Hay Abe rf Microsoft Visual C++ IntelEd £299

p e a k e d Salford C/C++ Win Developer £395VB Language Manager £130 Symantec C++ 7.0 £169
VB/DLL 1.0 £165 Turbo C++ 45 CALL
VERSIONSIVE U1 £135 Watcom C/C++ 10.0 £155Visual Developer's Suite £290
Visual Instrument PanelControls. £150 Microsoft Visual C++ Std £65
VisualSpeller £120 Salford C/C++ DOS Developer £195
VisualWriter £180 TopSpeed C/C++ Prof £215
VSView £105 Turbo C++ 3.0

C & C++ FORDOS
Comms Printer

Async Prof for C/C++ 2.1 £170 BD/Cx (DOS) £300
Greenleaf CommLib 5.1 £235 BGIPrinterDriver Toolkit £105
MagnaComm/DOS £215 GXPrinter 1.5 £240
SilverComm “C” Asynch 4.0 £195 SLATE £260

Database Screen
c-tree Plus 6.4b £565 C-Scape 4.0 £360
D-ISAM £495, CMindows Toolchest £45
DataBoss 3.5 (Special Offer) £79 Greenleaf Datawindows 3.0 £225
SoftFocus Btree/ISAM £75 Panel Plus Il 2.24 £260

Graphics TCXL UIDev Sys for DOSWin = £140
3D-Ware Prof £249 General & Systems Libraries
Essential Graphics Toolkit £320 GXSounds £200
Fastgraph 4.0 (Ted Gruber) £195 Interwork £205
GFX Graphics/Fonts & Menus £330 MTASK £215
GXGraphics 3.0 £155 Multi-C w/Source £39
GX Images £399 TTSR Ram Res Dev Sys 2.0 £105
MetaWINDOW-DOS 4.4 £170 TSRs and More £130

Gui Tools
4Sight £300 C-DOC 6.0 £175
Menuet/C 2.1 £300 C-Vision for C3.1 £95
MEWEL/GUI Std 4.0 £390 CC-Rider Prof £235
object-Menu w/Source 2.7 £510 Clear+ for C £135
Zinc Engine & DOS Key 4.0 £505 CodeCheck (Professional) £475

oes seem SourcePints £20C/Math Toolchest & Grafix £45
HugeVirtual Array &NAT 3.0 £215
Science, Eng & Graphics Tools £140

Memory Managers Asynch Pro for Win £135
COMM-DRV/LIB £140MegaHeap £115 7

MoreHeap 3.23 £135 Greenleaf Comm++ £180
VMData for DOS £665 Greenleaf CommLib Pro £365

BorlandDatabase Engine2.0 £205
PROGRAMMING CodeBase 5.1 £259

t o o l s CodeServer 5.1 £920
CXBase Pro £500

Ada Assemblers DataBoss for Windows £410
Basic CiC++ DataDirect Developer's Toolkit £450
Comms Cross Dev DataTable 2.5 a £145

tom Control: Datab: DBTools.h++ for £340pare * Delphi Greenleaf Database Library 40 £180
99 Fert Integra VDB/C++, Desktop £209

Edhors paip or List & Labels for Win (Pro) £395
Graphics Gul POET SDK 2.1 £360
Linkers/Locaters Lisp Raima DatabaseManager £380
Modula-2 Multi-tasking Spread/VBX++ £175
Pascal Prolog Velocis £340
Smalitalk SQL Charting Tools for Win £245
Version Control Visual Programming Essential Chart for Win £320
Windows Xbase GraphiC/Win 7.0 £360

Graphics Server 4.0 £245
We stock many i t ems for which there Real Time Graphics Tools £480
is no space in these advertisements. Accusoft Image Lib/Win 5.0 £670

Ad Oculos (image Analysis) 2.0 £325
| DELPHI - ImageMan £399

LEADTOOLS Prof 4.0 £675
Delphi PCX Toolkit for Windows £155
Delphi Client/Server £806 Borland Visual Solutions Pack £59

\ Control Palette 2.0 £135Conversion Assistant VBStd £90 Crusher! Win DLLw/Source £235
Mobius Business Builder (Intro) £199 :
Mobius Draw Ki 99 DiamondToolkit £310
s a m e n dies Greenleaf ArchiveLib £210MobiusWinG Sprite Kit £99 HeapAgent £420Orpheus £135 KPWines £600

News & Views
S y m a n t e cC++ 7.0
This major new release offers some unique
features ataspecial introductoryprice.The
Object-oriented b r o w s e r / e d i t o rhasthree views:
‘one shows classes asagraphical “tree” with
G r a g ' n ' d r o p ;another i sathree pane browser, a s
in Smaittak; and anadvanced programmer's
editor.

NetBuild letsyou distribute build tasks
across multiple machines onanetwork, detecting
which ones are not beingused. Optlink 6is now a
m u l t i t h r e a d e d32-bit linker for even faster linking,
with EXE &DLL compression. Mutiscope3
includes native Win95 &WinNT support
Inspector View for multiple types, Thread View for
m u l t i - t h r e a d e dapps, and new hardware

The new ExpressAgents are similar to
B o r i a n d ’ sExpertsand Microsoft'sWizards, with
full support for MFC 2.51&3.0including ODBC &
OLE 2.0. The latest language features including
exceptions, templates &run-lime type
i d e n t i fi c a t i o nare supported for both 1 6&32-bit

R e s o u r c e S t u d i olets youedit all standard
Windows resources, including the new Win32 &
Win86 e x t e n s i o n s ,with fullundo/redo. Full on-line
docs are included onthe CD-ROM. At only £169,
why not try it out? Youll need over 300Mb for a
full install,plus over 200M more if you want the
docs onyour hard drive!

Personal Oracle7
At last, the fullpower of Oracle 7.1 on your own
machineat aprice you can afford! Personal
Oracle? is asingle-user versionof Oraclewithall
the powerfulfeatures of their multi-user servers,
including declarative relerental integrity, row
levellocking, full cursor support,flexible
Gatabase triggers and stored procedures.Youpaces EOCcoger ie tees
(OCH).

However, the most i n t e r e s t i n gaccess
method for p r o g r a m m e r si sOracle's new object‑

the complexity of OC! or the overhead of ODBC.
For VisualBasic there is aVBX with anOLE

in-processserver. Excel &Word can access data
via VBA. C++ developers can use class libraries
for runtimebindingof OWL or MFC widgets to
SQL query results.

You can also access remote serversvia
Oracle Objects forOLE, since SQL’Net is built-in.
Call usnow for full details.Only £345.

BAS IC COMPILERS

CA-Realizer 2.0 (OS2&Win)
GFA-BASIC for Windows
GFA-BASIC for Win Compiler
PowerBASIC Pro (Win&DOS)
BBC BASIC-86 Pius
GFA-BASIC for DOS
PowerBASIC 3.1 (DOS)

Lapack.h++ w/source
M4 £660
Math.h++ 4.1 £340
Money.h++ £340
MSVisual Control Pack £69
PKWareData Comp Lib for Win £175
ProtoGen+ £190
RWCanvas.h++ £340
SafeWin 3.0 £190
SOMobjects Dev Toolkit £220
TCOMP/Multi-Platform £105
TG-CAD Prof 5.0 £795
Tools.h++ 6.0 £340
Visual Parse++ £289
WinMaker Pro 6.0 £725
WinWidgets++ £240
Zinc 4.0 for Windows & NT

MSVisual Basic for DOSStd £96
MSVisual Basic for DOSProt
NetPak Pro for DOS
PDQ Comm £65
QuickComm
QuickNet £79
RS232 Library
db/Lib Prof 3.0

VBISAM MU
Graphics QuickScreen
Graphics Workshop
GraphPak Pro £99
Compression Pius £79
Compression Workshop
PDQ
Printer Plus
ProBas 7.1
QuickPak Prof 4.19
QuickPak Scientific 3.0
QuickScreen 4.0
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BUILD IT ONCE. BUILD IT RIGHT.
BUILD IT WITH GALAXY.

If you’re bui ld ing a new
g e n e r a t i o n  o f  m i s s i o n -
crit ical applications, y o u
need a tool w i th the power
and scalability to span
departments, d iv is ions ‐ the
entire enterprise. Only one
tool can help you do it all,
because only one tool has it
a l l ‐ the Galaxy Application
Environment® from Visix.

When we say “build it once,
bu i l d i t r i gh t ’ we mean i t .
Galaxy dramatically reduces
b o t h the t ime and cost o f
develop ing d is t r ibuted,
portable applications and
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

Bui ld i t once
Cross-plat form 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 N T, Macintosh,
OS/2 and OpenVMS without changing
a single line of code. You can easily
support a l l your target platforms
w i thou t struggling w i t h mult ip le

L i  G u d
Vi s i x S o f t w a r e ( U K ) L t d .

With Galaxy
you can focus
onbuilding the best applica‑
t i o n s possible, insteadof
compromising on features
to makeport ing e a s i e r

071 .872 .5825/phone

toolkits or supporting separate develop‑
m e n t teams. Best of al l , there’s no
“least common denominator” effect
w i t h Galaxy ‐your applications are
completely portable and still 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.

Bui ld it r i g h t
You'll bui ld it right because we've bui l t
it right. 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, multiplatform devel‑
opment environment. Galaxy n o t only
provides a powerful GUI builder, but
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.

Bui ld it 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 industry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of real w o r l d
environments‐J.P. Morgan,
Xerox, I B M , Legent, and
many others are us ing
Galaxy today to build their

mission-critical applications.

if you prefer, send us your request by
fax to 071.753.2720.
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