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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.

(waa aee] S[era laa) (A[ee lselvelev]7)
You can also control every aspect of agraph or chart
by accessing the 180+ low-level functions in the DLL

Click onany p o i n tof the ‘hot’
graphs to drill down to the
data or to display
another chart

Now your users can project graphs in True3D with
control over rotation, elevation and eye position.

One or more data sets can bedisplayed in a scrolling
window and updated several times a second.

Contour plots with colour-grading, combination
graphs, open-high-low-close, box-whisker and more.

All the interfaces you need (VBX, DLL, FLL, C++ graph
class etc), 16 and 32 bit versions for Windows NT

and ‘95 - there’s even an OLE Custom Control (OCX),
And unlike the GRAPH.VBX in VB Pro, Graphics
Server's VBX gives you ‘hot’ graphs, full axis control,
printing to the DCand null values for missing data,
plus all the new features like True3D and the Toolbar.

Call us now, and findout how GraphicsS e r v e r4.0 can keep you and your users out in front.
(Andremember,you candistribute the run-times royalty-free).

Bits Per Second acknowledge that all trademarks are the property of their r e s pe c t i v e 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
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Object mass production. Client/server in a GUI
mess? Building for the future with OO-based
client/server.

Mayhem... 6
Impressedby the evolution of
computer science, Jules May
gets emotive about people,
animals... and machines.

NEWS

Aladdin is finishing HOPE, the Human-Oriented Programming
Environment. Taligent disappears inside IBMand Visual
Components is acquired by Sybase. Many conferences and
exhibitions: EXE Awards at the Windows Show, and conferences
on Access, Borland’s new tools and agent technology.

Letters.. 16
Although DavidBailey agrees with Jules that
complexity has increased with the latest
versions of Windows, he’s proposing a
different way to tackle the
problem.

Wherefore a r t thou, WinG?
Microsoft has presented
Windows 95 as the ideal games
platform. The emphasis is now on
the new Game SDK, the subject of
Dave Jewell’s exploration for this
month.

Philip Harris does not avoid
reading the 82Pitfalls ofObject‑

OrientedDevelopment and Rob Kings reviews the quality of
Software Quality Management and ISO 9001, mentioning on the
way quite a few other ISO standards.
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The rewardsof persistence............
Persistence ‐ the ability of objects to
outlive their application ‐ comes free
with Smalltalk, but must be bolted on to other OOPLs. Mary Hope
discusses the pros and cons of some C++ approaches.

Smalltalk: from the 70’s to the 90’S............ccsssssssssssesseseeeseQD
Havingworked with Smalltalk since 1987, Steve Edwards has
witnessed Smalltalk’s emergence asa corporate development
language. <
Practicalobject-oriented programming.................32
In the past few years ‘object-oriented’ has been
synonymous for ‘good’. Even so, not everyone under‑
stands the basics. Andy Brice offers a pragmatic tutorial.

TECHNIQUES

PlayingaudioCDs 38
What did you dowhen you bought your PC a CD-ROM drive? For
Gavin Smyth, it was obvious: write a Visual Basic application to
control it via the Media Control Interface.

Exmh...somethingborrowed,something blue..............47
Some application enhancements are dependent on new
hardware. Peter Collinson’s new
colour display prompted him to

move to the exmh mail front end.
This is the story of the happy union

of aTcl/Tk WYSIWYG interface and the
regular MH command set.

Essentialpointers...............00000 Peers!
Francis Glassborow invites you to simulate Lady Luck.

THE BACK END

SubClub dacctlotstcparotnstiasnasdtttatectassttterna
Special offers for EXE subscribers. This month, three books from
John Wiley & Sons including the FaxModem Sourcebook published
in association with EXE.

Crucial competitions&Readeroffers
Competitions, discounts and freebies for all.

Ctrl-Break.....
Ctrl-Break visits the desert and envisions the future.
Verity Stob is inspired by Inspector Morse andNew
Scientist. And Eric Deeson’s crossword.
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Object mass production
he industrial revolution has
taught us some remarkable
lessons. All areas of manufac‑
turing, from cars to appliances,
mature in the same way: they

evolve from crafted goods to mass produc‑
tion and then from single-plant mass pro‑
duction to multiple-plant part production
and integration.

The software industry, vanguard of the
new industrial revolution, is in the throes of
the same changes.Companies likeMicrosoft
have already reaped the benefits of mass
production and mass distribution of pre‑
packaged software.

We are now in the midst of the second
wave ofchanges in the software industry.A
specialisedparts industry is emergingwhich
will let newplayers provide software compo‑
nents, and let others integrate them into
custom-built or standard applications.

Just as the wide-spread availability of
microprocessors opened a window of oppor‑
tunity for amultitudeofnew entrants in the
PCmanufacturingbusiness,the availability
of software components will create tremen‑
dous opportunities for a new wave of appli‑
cation developers.

In this new software model, who will be
the Compaq and DELL, the Gateway 2000
andPackard-Bell? Today the software busi‑
ness is dominated by a few giants such as
Microsoft, Oracle, and SAP; who will be
around tomorrow?

In the same way, we inevitably wonder
whowill bethe Intelof tomorrow, whether a
single component provider will achieve dom‑
inance in this fast-growingbusiness.

Tlog is a strongcontender in this race for
market share and size. I ts customer l is t
demonstrates that the component market is
real and exploding. Its global reach demon‑
strates that fromSingapore to Sweden,from
Argentina to Australia, the same standard
software components can satisfy ISVs, IS
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departments in Global 2000 companies, and
large system integrators.
As more and more applications and pre‑

packaged software using these components
are deployed worldwide, millions of users
benefit from smoother a i r traffic control,
just-in-time washing machine production,
andmore comfortable mini-vans.

The software industry is uniquely poised
for amazinggrowth in the comingyears: it is
flexible enough to incorporate successful
models from other industries and remake
itself radically to create new opportunities
and new successes.

PierreHaren is CEOof Ilogandcan be
reachedbyphoneon +33 149 0835 01,
or byfax on +33 149 083535. Ilog’shome
page is at http:/ /www.ilog.fr.

Client/server in aGUImess?
hallenges faced by program‑
mersgeneratingamission-crit‑
ical application are very
different from those encoun‑
tered when writing small self‑

contained PC applications. As disciplines,
they are as far apart asconstructingahouse
is from building a sand castle. However, in
the rushtoclient/server, manydevelopment
teams are ignoringthese differences andare
only now finding, to their cost, that this was
not the right approach.These organisations
have found themselves with GUI clients
(often developed using rapid application
development tools)whichareunstable,diffi‑
cult or impossible to modify andwhich lack
the performance required for business-criti‑
cal applications.

The developers had lost sight of what
they were trying to achieve.Buildinga sand
castle is a relatively straightforward task.
The specifications for the castle, such as
they are, are stored mentally and are liable
to change arbitrarily at short notice. The
construction is usuallyasolo affair andoften
for the use of just the builder or one or two
others.The castle cannot withstand heavy
use and is not expected to lasta longtime.

The constructionofahouseis very differ‑
ent. A team of builders with specific skills
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work to formal design specificationsandcom‑
plete each section to certain standards.Some
problems, such as the design of the rafters,
havebeensolvedbefore andsothe same solu‑
t ion can be reused. When the house is fin‑
ished, the plans are filed so that
modifications and maintenance can be car‑
ried out easily in the future.

This metaphor holds up well when it is
applied to program design. PC client applica‑
tions are very different from the small, self‑
containedPCapplications of before.They are
now fully integratedmodules within a busi‑
ness-critical application andmust betreated
assuch, and not as if they were just another
sandcastle.

This superficial approach to client devel‑
opment has led teams to use GUI tools that
were never designed to be (and to be fair to
vendors, never marketed as) part of an inte‑
grated IT development strategy. Many of the
GUI tools on the market were originally
intendedtoberapid applicationdevelopment
tools and as such are able to generate work‑
ingprototypes very quickly. However, like all
prototypes, these applications are in general
too fragile, and do not have the performance
requiredofheavy-dutybusinessapplications.

Just aswith ahouse,the development of a
client application depends on a team, relies
onwork that hasgone before,andneeds to be
ready for work to becarriedout in the future.
However, many companies now find that the
code they have labouredover is impossible to
maintain or modify, and performs below
expectations. To get out of this situation
requires that the development teams realise
that they are in the house-building, rather
than sandcastle, business.

In practice this means usingan object-ori‑
ented language and the same integrated
CASE environment and design methodolo‑
gies that the other development teams are
probably already using for the server and
mainframecode.

Many people still program procedurally,
largely ignoring the benefitsof OOprogram‑
ming,andstart eachproject afreshwithout a
backwardglance. However, with proper doc‑
umentation and control, some dramatic sav‑
ings can bemade through reuse of existing
code. One organisation found that it could
replace its existing 2.6-million-line financial
application with a more functional 0.4-mil‑
lion-line object-oriented implementation.
And as the library of objects grows, the sav‑
ings will accumulate in later development
projects.

In addition, an OO development environ‑
ment basedona solid repository brings extra
benefits. These include: economies through
the central storage of object definitions; eas‑
ier teamworking ‐ aswell as the locking out
of objects undermodification;version control;
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and documentation. If the application has
been designed with structured methods, the
documentation wil l drop out at the end
almost automatically.
To buildhouses,not sand castles,develop‑

ers should have an easy-to-use integrated
CASE environment, an OO language and an
OOrepository.Only by applyingthese things
together will they beable to drag themselves
out of the GUI mess in which they are cur‑
rently wallowing.

PatFlisher is CommercialManager of the
CASEdivision ofCGI, anI B Msoftware and
services company. PatFlishercan becon‑
tactedon0181643 4443.

Building for the future
oday’s corporations face constant
pressure to improve the quality
of productsand services, increase
operatingefficiencies and reduce
costs.

To meet these business objectives, corpo‑
rate computer system architectures have
undergone radicalchanges over recent years,
with an increasing number of organisations
embracing client/server as the computing
paradigmof the 90s.

However, software programming tech‑
niques have evolvedmuchmore slowly, often
slowingdown the rate of change or, at worst,
stopping it in its tracks.

For the past three decades, corporate
applicationdevelopers havebeenusingthird‑
and fourth-generation programming lan‑
guages to write business applications. These
require software analysts to define business
problems in terms of sequential procedures,
which can lead to maze-like structures
embedded in the application’s code. The
resultingsoftware systems areoften complex
andexpensive to maintain.

These early client/server development
tools mighthave helpeddevelopers write tac‑
tical applications for departmental solutions,
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but havedone little to satisfy today’s needfor
truly enterprise-wide, mission-critical appli‑
cations. Computingenvironments arebecom‑
ing both heterogeneous and highly complex.
Organisations face the challenge of writing,
or rewriting, software applications for dis‑
tributed systems. Applications have to be
designed to run ona variety of platforms,
includingWindows,Windows NT,OS/2,Mac‑
intoshandUNIX-basedsystems.

OO technology and client/server have
much in common: both rely on independent,
interoperable modules and support the con‑
cept of distribution across heterogeneousnet‑
works. Developers can create systems by
assembling and refining reusable, function‑
specific software components, or objects.
Using objects as ‘building blocks’, software
applications can be designed to accurately
model the business. Objects can beas simple
or as complex as a business requires: at a
high level, they can represent, say, howa fac‑
tory is structured, and include components
which contribute to the operation of the fac‑
tory and communicate with one another to
accomplishcertain tasks.

Objects are independent and can bemodi‑
fied without affecting other parts of the sys‑
tem. They are also extensible: an object can
bere-used in new applications and refinedto
form new objects. And because objects are
described using everyday vocabulary, sys‑
tems built using them better represent the
enterprise.

In additionto modellingthe ‘real’business
world, object technology can enhance pro‑
grammer productivity, improve software
quality and reliability, and lower software
development andmaintenance costs.

As a result, interest in,anddeployment of,
object technology in large corporations is
surging. In addition to rapid and cost-effec‑
tive applicationdevelopment to support busi‑
ness processes, organisations can ful ly
interface with relational, OO and the latest
object/relational databases, aswell asdesign
and analysis, software testing and team
development tools.

Client/server development tools, based on
object-oriented technology, can no longer be
describedas‘vapourware’; they are underpin‑
ning mission-critical applications today and
represent the future of enterprise computing.

Large organisations are building for the
future with OO-based client/server develop‑
ment technologies. Is yours one of them?

Andy Smith is managingdirector of
AI InternationalLtd, aHertfordshire‑
basedcompany marketingand supporting
object-orientedapplicationdevelopment
anddatabase management solutions for
the client / server environment.
Tel: (01442) 876722.
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BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers using Windows 95 or
Windows NT. Professional Edition
introduces breakthrough technologies to
capture even more information, with
extended API compliance checking for all
three Win32 implementations.
Integration into the VC++ environment,

enables BoundsChecker to be used at all stages of development.

MKS Toolk i t ve r 4.4
MKS Toolkit gives WindowsNT3.5+ and
Windows 95 developersa full suite of
powerful UNIX tools including KornShell,
awk, awkc, vi and visual diff for Windows,
make, a windows scheduler, grep, sed, t a r,
cpio, and pax - m o r e than 190 utilities and
cammands for performing avariety of
computing tasks, with support for NT &
95 long filename. N T, Intel, Alpha and

MIPs and Windows 95 versions ona single CD.

y CodeBase 6.0
CodeBase6 offers Client/Server
development for the popular xBASE
DBMSs. CodeServer is a client server
database engine for C, C++, Visual Basic,
and Delphi with all the functionality and
performance of the CodeBase library.
New features include support for 16/32
bit programming and transaction
processing, with portability to all

Windows platforms plus OS/2 and UNIX. CodeControls and
CodeReporter are included free. Call for upgrades.

InstalISHIELD
InstallSHIELD Windows 32-bit for
Windows 95 and Win N T, includes all
of the facilities for effortless and easy
installation, including registry operations,
group creation, icon installation, file
compression and splitting for multiple
volume disk sets, scripting language, call
any DLL, graphics display, and checking
the target system for adequate
resources. InstalISHIELD Editions are

also available for Windows 3.1 and OS/2.

d e v e l o p  t o

d v a n t a g
B u i l d b e t t e r a p p l i c a t i o n s

CodeWright Professional 4.0
The programmer's favourite
programmer’s editor, now has a user
interface polished for Windows 95.
Favourite features, such asmulti-file,
multi-window editing, including search
& replace, chroma-coding and more..
are enhanced with the new API
Assistant and Button Links to tag no tes
etc. Available for Windows 3.1 and Windows 95 & NT ina single
pack. Special offer £159 until 28 Feb 1996

Powersoft
Portfol io
3 Powerful tools
seamlessly integrated
to boost your
client/server
development

StarDesignor
Data Construction
made easy
PowerBuilder
Desktop
Powerful intuitive
development
Watcom
SQL 3-User
SQL Database power right
out of the box

Blast off with the new Powersoft Portfolio from the acknowledged
leader in client/server development tools. For the first time,
everythingyou need to start defining, building, and deploying
serious workgroup applications has been brought together in one
powerful, affordable suite.
The Suite for Serious Workgroup Applications. Only £319
All products also sold separately.

Sybase SQL Anywhere
The powerful new version of Watcom
SQL, delivers ahigh-performance DBMSfor
mobile, desktop and workgroup
environments. Ideal for broad deployment,
SQL Anywhere requires minimal DBA
support and offers interoperability with
Sybase System 11™. Replication technology
facilitates database access for occasionally
connected users. Features small footprint
and easy-to-use GUI tools. New flexible license options.

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED
@CALL FOR OUR COMPREHENSIVE CATALOGUE @PRICES ARE
EXCLUSIVE OFVAT @PRICES (EXCEPT UPGRADES & SPECIALS) INCLUDE
DELIVERY TOMAINLAND UK. SAMEDAY LONDON DELIVERY AT COST
@PRICES ARE SUBJECT TOCHANGE - PLEASE CALL TOCHECK
@VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS

y o u r  fi r s t  c h o i c e  f o r

TOORDER CALL 0171-833-1022
System Science, 1-6Bradley's Close, White LionSt, LondonN19PN

b e t te m

S Y S T E M
Ss( G I TE -NaGaeFAX0171-837-6411
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Mayli€m!

Impressedby the evolution
of computer science,

Jules May gets emotive
about people, animals...

and machines

suppose the veal calves were a very
emotive issue, and I suppose I can
forgive the extremists of both sides
because of that. But philosophy has
been increasingly concerned with

what it means to becruel to an animal, and
that concern has uneartheda right bag of
worms.

The tiny single-celled animals, though
they’re capable of reacting to their environ‑
ment,can’t feel pain. The higher the animal,
the more complex its reactions to its envi‑
ronment. Humans, who (provided the pain
is not too great) can think their way out of
the painfulsituation, payapricebecause the
painovertakes their consciousness. This
happens to few animals; most ani‑
mals in painful situations wi l l
react immediately to the pain, for
example an injured animal wi l l
r u n away on whatever remaining
means of locomotion it possesses.

Functionally, the reason for
the pain overtaking human con‑
sciousness makes sense. The rare
people who a re born without a
sense of pain die young, crippled
by innumerable injuries. Pain
means l i t t le more than ‘do something
about this, now’.To ahuman,who can easily
get sidetracked into mental abstractions, a
mechanism to keep the attention from wan‑
dering off the immediate threat is clearly
desirable. There’s a case to be made that
you've got to be smart enough to hurt.

So,what’s it like to beaveal calfor a lab‑
oratory rat? We can talk about being hun‑
gry, or being too hot, or too crowded, but I
don’t think it makes any sense to t r y to
equate our experiences of those environ‑
ments with the animals’. A l l we can do is
look at the behaviour of the animals, and t ry
to draw our conclusions from that.

That level of detachment is hard. To
makethe case particularly strongly, it’s the
wrong question to ask whether an animal
feels pain. We first have to ask if ahuman
feels pain.Well, I knowaboutme (I’ve torna
muscle in my neck, and I can feel it as I
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write), but I’m not sure about anyone else,
and I’ve probably never met you. I have not
one shred of evidence that you feel things
the way I do, but in order to make lifeeasy, I
assume that since we both have the tradi‑
tional number of arms, legs, and heads,
arrangedin the traditional disposition, we’re
going to experience the world in a tradition‑
ally equitable manner.
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This is calledanthropomorphism,andwedo
it with animals the whole time. I kick adog,
the dog whimpers, and we call it pain. The
dog stops whimpering, even though it may
beinjured, and wecall it tough and uncom‑
plaining.The dogcomes back after the kick,
and we call it loyalty. Whatever the dog’s
internal experiences, I'd bet anything that
the dogwouldn’t characterise i t s own actions
this way.

A l l our interactions with animals are
guided by this anthropomorphism ‐ so
much so, in fact, that we blur the bound‑
aries between people and animals and
describe human motivations in animalistic
terms. We speak, for example,
about doggedness

and cow eyes; wedescribe someone as being
foxy or a snake.
Anthropomorphism extends to other

things too.Way backwhen, whenI was writ‑
ing strategy games, I noticed a very odd
behaviour in my testers. When they were
beating the game, and the game was play‑
ing transparently, they would talk about ‘it’
and ‘its program’. When they were losing,
suddenly themachinecame alive, andutter‑
ances like ‘what’s he planning?’ became
common. This switch between perceptions
could happenmany times in a single game.
I’ve seen similar behaviour around other
expert systems too.

Computers, as a l w a y s , provide the
specific examp les to confound the

philosophers, and we’re
reaching an interesting
point now. You see, if I
built a machine with an
accelerometer, such
that it said ‘Ow! if
it we r e dropped,

in noway could it be
said to feel pain. But

if the accelerometer
was embedded in a sys‑
tem where the observer
hadalreadyanthropomor‑
phised it, such as a game,
what then? Maze-running
robots can be built easily
now; what if we made a
game in which two robots in
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C O MM E N T
amaze had to find each other, then fight to
the death? A successful machine would use
features of themazeto help it in its fight, and
tactical retreats would bea valuable strate‑
gic device. Amachine would have to know
when it had defeated its enemy, in order to
prevent further damage to itself. Question:
would this be as cruel as cock-fighting is
regarded asbeing?

Al l right, let’s try somethingeasier. Let’s
suppose we built sensors such that a drop in
hydraulic pressure would be treated by the
machine asa sign that (a ) damage hadbeen
taken, (b) further damage to the same area
was even more likely, and (c) further fight‑
ing with that area was probably useless,
unless the intentionwas to sacrifice it delib‑
erately. Would we describe that as pain?
What if we associated the drop in hydraulic
pressure with the utterance ‘Ow!’, and then
programmed the machine to tell us that it
was in pain?Would that utterance give any
validity to the experience of pain? Would
making the robot by genetic engineering
rather than robot engineeringmake it more
likely to feel pain?

Wecan extend this game to includemul‑
tiple robots (which could form temporary
alliances), to several rounds (where cumula‑
tive damage became significant), and soon.
At each stage, the robots become more like
chess machines, and more easy to regard as
a ‘him’, andmore likely ‐I suggest ‐ to expe‑
rience pain.

Tm concentrating on pain, here, because
it’s soemotive and sohuman an experience.
But the principle this illustrates isageneral
one, applying to people, animals, and
machines. When the item under observa‑

t ion behaves mechanically - under
orders -weregard it asa rightless

4t’, but when it appears to be
acting under i ts own motiva‑

tion, we regard it as being per‑
son-like ( o r more accurately,

me - l i k e ) and deserving of rights.
Have you noticed, for example, how

people fall in love with only the most
ra t t y and cantankerous cars, never
brand-new ones? Or have you noticed
how the most reliable secretary is the
worst treated?

Will computers ever acquire human‑
type rights? I think they will, shortly

after they acquire human-type motivations.
With the current research on agents (and
their deliberately anthropomorphic icons)
starting to yield results, I suspect wemight
not have longto wait. a

Jules is an independently-motivatednon ‑
deterministic device living in Hertfordshire.
He can becontactedon 01707 662698, or on
Cix asjules@cix.compulink.co.uk.



Market research carried out by
CenterLine Software reveals
that 76% of developers believe
users are ‘programmed to
accept Software flaws, knowing
that they will be addressed in
future releases. CenterLine
makes automated software
testing tools.

Hobbyists new to programming
for the Macintosh will be
pleased to hear that
Metrowerks is offefing aCD‑
ROMstarter kit for the Mac
platform. The kit features
CodeWarrior C, C++ and Object
Pascal compilers for 68K
targets plus three on-line Books,
fora mere £59.95. Distributed
by Full Moon, 01628 660242.

Objectivity has announced its
Objectivity/DB OODBMS

| server for the Macintosh. Also
available is a beta of
Objectivity/DB for Alpha NT.
0161 428 8506

Software distributor QBS has
placed its entire catalogue on‑
line at http://www.qbss.com,
providing detailed product
information on over 400 tools

Salford Software has
announced low-lost Student
Editions of its Fortran 77 (£49),
Fortran 90 (£99) and C/C++
(£29) compilers for the PC.All
three ate 32-bit protected-mode.
compilers for DOS and
Windows platforms
0161 834 2454

Pearlsof Borlandwisdom
two-day Developers Conference hostedby Borlandat the RoyalLancaster Hotel, London,will bring
together the expertise of 30-odd experts onDelphi,ParadoxandC++.The conference,whichwill fea‑

ture only a small vendors’ exhibition, is split into five ‘tracks’ each comprising five one-hour sessions on
programmingtechniques. Pre-conference tutorials will be heldon 28thApril, providing fast-paced intro‑
ductions to Paradox 7and database programmingwith Delphi32. Two post-conference tutorial days will
cover advancedParadox andDelphi techniques.

The topics of the conference sessions range frommultithreadingwith Delphi32 andcomponent-build‑
ingto usingOCXs withParadox7andprogrammingwith OWL 5.0. By pickinga suitable ‘track’ develop‑
ers can ensure they only attend sessions that interest them. Keynote speakers include consultants,
developers andBorlandpeople from around the world.
»Date:28April - 2May. ¥ContactDesktopAssociatesL tdon 01713819995/9996.

I-MODE’s Developer Source
aa ‐ ‐ 9 new CD-ROM product from I-MODE Publica‑

tions provides a valuable information resource
for software developers. Developer Source contains
articles, editorial, algorithms and tips from recog‑
nised authorities in the industry, drawn from five
books (four onC++) and 29 computer publications ‑
includingEXE- over the last three years. Also pro‑
vided are over 1,000,000 lines of published code for
copyingand pasting into your own projects.

A variety ofretrieval features, includingkeyword
search, table-of-contents browsing and bookmarks,
make finding topics easier. The product is available

onanannual subscriptionbasis that includes four quarterly updatesonCD-ROM.
»$545for single-user subsription b$2,495for a five-usernetwork version. »I-MODE:001914 968 7008.

There’s HOPEyet
new product fromAladdin Knowledge Systems Ltd promises to revolutionise object-oriented team
development in C++.HOPE(Human-OrientedProgrammingEnvironment)views code asa collection

of‘particles’ - aparticlebeingaunique function, class or variable ‐ which it stores in acentral repository.
By avoiding the crude file-based approach of existing IDEs and configuration management systems,
HOPE allows different teammembers to work on the same code, with subsequent code synchronisation
carried out at the particle level. Conflicts are automatically detectedand resolved.

HOPE’s other collaborative features include information sharing between team members, particle
locking, process-oriented configuration management, and real-time change management. The process
management component is coupled with an Automatic Version Control System. In addition, HOPE’s
object-orientededitor allows browsingandeditingvia aclass-basedview of your project.
Aladdinwill be launchingthe product for Windows 3.x,NT & 95at CeBIT ’96,to beheld in Hanover,

Germany, from 14-20 March. Aladdin has also announced a smartcard developer’s toolkit, available
immediately.
?Introductoryprice:£225f o r3users. ¥Smartcard toolkit:$395. Tel: 01753622266.

E

ications
Database Programingané Design

products comply with industry standards.IBMswallow Taligent
»IBM:http:/ /www.software.ibm.com.aligent, the company formed in 1992 byApple

i hese IBM to develop a comprehensive, cross‑
platform application ‘framework’ using object-ori‑
ented technology, is to become a wholly-owned
subsidiary of IBM. Apple and Hewlett-Packard,
which alongwith IBMwere the principle investors
in Taligent, will retain licensingrights to Taligent
technologies. ‘We plan to continue working with
IBMto improve the accessibility of object technol‑
ogy for ou r customers,’ said HP vice president
BernardGuidon.

Taligent wi l l become an object technology
development centre, accelerating the integration
of such technology into IBM’s products. he new
centrewill belocatedat Taligent’s headquarters in
Cupertino,California, andwillwork to ensure that
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Portfolio95
owersoft has announceda fully Windows 95‑

PromptiantversionofitsPortfoliosuiteofdevel‑
opment tools. Portfolio, which was reviewed in
December’s EXE, currently comprises Power‑
Builder Desktop 4.0 for 16-bit Windows, the
StarDesignor databasemodellingtool forWindows
NT, and the Watcom SQL relational database
(multi-platform). The new bundle will consist of
three nativeWindows 95 products: PowerBuilder
Desktop 5.0, StarDesignor, and Sybase SQL Any‑
where 5.0, the successor to WatcomSQL.Portfolio
shouldbeavailable from the end of this quarter.
»PowersoftUK:01494 555555.
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Breakthrough technology, breakneck speed

New Delphi Developer2 is the fastest
way to prototype, build, and deploy
blazingly fast, royalty-free Windows 95
and Windows NTapplications. It is the
only object-oriented development tool
that combines the Rapid Application
Development benefits of acomponent
based visual programming environment,

the performance of an optimising 32-bit
native-code compiler, and scalable
database programming tools.

Easily build sophisticated
applications in aflash
with the New 32-bit Visual Component L i b r a r y (VCL) of

more than 100 reusable components ‐ i nc lud ing

VCL Source Code for easy customisation. New Visual

Form Inheritance lets y o u create f o rm s once, then share

them between applications to reduce coding and easily

implement standards and business rules. Store and reuse
components, Data Modules, and forms with the flexible
New Ob j e c t Repository. Visually browse and modify
databases, tables, and aliases with the New Database
Explorer. Use the New 32-bit Borland Database Engine

INTERN

Please send me further information on
Delphi Developer | Delphi Desktop |_|
Delphi Client/Server |__
Please tick boxes as appropriate

| | No |I am a Software Developer Yes

Number of PCs in my company

I am responsible for purchasing software.

I would not like y o u to make this information available f
to companies offering associated products and services.

‘Copyright © 1996Boriand International, Inc. Ail rights reserved. All Borland product names are trademarksof Bortand International, inc

complete

Delphi is
the summation of

everything the software
development industry
has learned during
the first decade of
the Windows era.99

Borland

and enhanced data-aware components like
the New Multi-Object Grid and enhanced
DBGrid to build scalable database
applications. Store extended field attributes
and reuse them across forms and applications
with the New Data Dictionar
Delphi Developer 2applications run upto
between 15and 50 times faster than

applications built with p-code interpreters.

like V
w o n ' t hit performance barriers.

sual Basic and PowerBuilder, so y o u

Powerful new professional
programming tools include:
the New Open Tools API for easy integration of custom

development tools; New 32-bit ReportSmith®: the New 32

b i t Local InterBase® Server for building SQL applications
OLE Automation con t ro l l e r a n d server support; a complete
suite o f Windows 95 custom con t ro l s and sample OCXs
Free Delphi 1.0 for 16-bit Windows 3.x development, and
more! And your Delphi Developer 2applications scale
seamlessly to Client/Server wi th the New Delphi

Client/Server Suite 2
Get the performance edge - get DelphiDeveloper 2.

http:/Iwwwborland.c om /* CompuServe:GO BORLAND

CT EEG LER FRIAR 0B E I N N ca Sea SOREN a SECT ODNS) STOP SONAFtEEAOABERED eT EESNRT FS

Mr/Mrs/Ms:
Position:
Company:
Address:

Borland International ( U K ) Limited, FREEPOST RG1571, Tw y f
Please r e t u r n fully completed and free to:

ord, Berkshire, RG10 8BR

AS/9605/DE
Borland’sDELPHIproductsand servicesare not associated w i t hor sponsored by Delphi Internet, anon-line serv ice and Internet access provider. BL $480



Scate-monger GartnerGroup
has suggested that 90% of
‘business applications.will have
failed dite to invalid date
computations by 1999.Given
that it also predicted a failure
rate of 20% by 1995, things:
might not be as bleak as.the
Group suggests.

interest in the language is
mounting, with London
consultancy Objective
Computer Systems
announcing the Java
FoundationClasses, a series
of training courses. Next start
date: 19 February.
0171 315.6510
bmegill@objective.co.uk

CentreLine has introduceda.
bug-monitoring tool
conceptually-akin fo an
aeroplane's flight recorder.
QC/Recall captures information
about how a user was.
interacting with an application
when it failed.
001617 498 3000

Borland’s Paradox7 for
Windows. 95&NT is now
available, priced £99.

Research company Forrester
believes that NTwill displace
little of NefWare's network.
operating system (NOS)
market. As they putit, NOSs
and server O$s likeNTare:
‘very different animals’.
http://www.forrester.com/

Capitalist kibbutz attracts interest
baie:for an interestingjob as aC++programmer?Fancya fewmonthsaway in a country house?But,
willing to work for peanuts? A new team management strategy, the brainchild of businessman

JonathanFriedman,has shown that there is asurprisingly largenumberofpeoplewhowould answer ‘yes’
to all of the above.

Friedman,who currently runs a data conversionbusinesswith hisbrother,decided to useon-line con‑
ferences on the Internet to recruit staff for his latest venture. Insteadof the £1000+ aweek that IT con‑
tractors command, Friedman is offering prospective employees a mere £75-£150 a week plus health
insurance. Even more unusual is the fact that the entire team will live ‐ as well as work ‐ in a country
house,completewithcook andcleaners. Friedmanwill pay for food andrent,and teammemberswill auto‑
maticallybecome shareholders in the company. The commune-like feel of the project extends to the length
of the working day: Friedman acknowledges that ‘some people can produce huge amounts of code in two
hours and then sleep for 18hours; others work steadily for hours onend.’

As well as lookingfor C++ programmers (w i thWindows 95andNT experience,plusOLE skills), Fried‑
manis trying to recruit a business expert, a projectmanager and a computer scientist. Anumber of pro‑
fessionals have already expressed an interest, includingmany from abroad. Recruits will take part in a
brainstorming session in Marchor April and will beexpected to sign non-disclosure agreements. Fried‑
mandescribes hisproduct as ‘a new genre of software whichwill change the way people think about their
business’. His approach is certainly a new genre of software development.
»Tel.: 01582 696911. ¥Email: comgen@cix.compulink.co.uk.

Sybase to acquireVisual Components
lient/servervendor Sybasehasenteredthe componentsmarketwitha proposedacquisitionofVisual
Components, purveyor ofVBX andOCX custom controls. Under the terms of the agreement, Visual

Components will become a wholly-owned subsidiary of Sybase operating within the newly-createdPow‑
ersoft components division. The new divisionwill market reusable software components such asspread‑
sheets, charting tools and spell-checkers to applicationdevelopers.

Visual Components current products include the Formula One spreadsheet component and Visual‑
Writer, a text processing component that provides mail-merge and database support. Powersoft,which
mergedwith Sybase lastyear, has incorporatedVisualComponents technology for some timenowintoits
PowerBuilderproduct.
»Visual Components: http:/ /www.visualcomp.com.
»Sybase: http:/ /www.sybase.com.

EXEAwards imminent
he EXE Software Developer of the Year competition is n ow well
under way, with teams competing furiously to develop an applica‑

tion for the BigIssueFoundation.The winning teamor individualwillbe
announced at the Windows Show,Olympia, Kensington,on 27thFebru‑
ary. Also announced will be the winners of our two other awards: EXE
Development Tool of the Year, and a special award for the best program
asjudged by attendees of the show on the day.

The task is to write a database application for managing donors and
their donations. For adetailed spec, call the numberbelow.Judgingwill
be undertaken by the Ovum consultancy, EXE's editorial team, and
other IT experts. The competition is open until 14th February 1996.
Entry costs £850 per team.
»Developer of the Year enquiries: Robert Bateman, 0171434 3711.

Store objects in your RDBMS
new tool from Logic Works enables users to benefit from object technology without changing to an

Arixject database. OOwin/CRC is an object modelling tool with a bi-directional link to ERwin, Logic
Works’ database design tool. It maps object models to relational tables, automating the task of translat‑
ingOO designs into RDBMSschemata. (See The rewardsof persistence, p. 18.)

Beingfully object-oriented,OOwinpermits bothprocess anddata abstraction,and is not subject to the
limitations of the traditional structured analysis approach. It is basedon the CRC Card (Class, Respon‑
sibility, CollaborationCard )method.
»Tel: 0171 323 4770. ¥http:/ /www.logicworks.com
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Addsoft
Gantt
Resource Manager
Schedule

Apex
M yData C o n t r o l OCX

TrueGrid Pro VBX
TrueDBGrid OCX
TrueDBGrid O C X Upgrade
VBA Companion

Crescent
Internet Tools
NetPak Pro VBX/OCX
PDQComm VBX/OCX
PowerPak Pro VBX/OCX
QuickPak Pro VBX/OCX
Xref for VB VBX/OCX

Desaware
Common Dialog Toolkit OO)
C u s t o m Control F a c t o r y
SpyWorks VBX/OCX
S p y W o r k s OCX Upgrade
S t o r a g e To o l s OCX,

Version Stamper WBX/0G%
Farpoing

Aware
ButtonMakeb
i d , VBX
Spread) VBX
Tab Pro

I n t e r S o l y
DataDirect D@WMLoolkit 2
DataDirect M u l t i i i p k / 2
DataDirect ODBC Pack

MediaArchitects
ImageKnife Pro VBX/OCX
MediaKnife VBX/OCX
Videoplay O C X

Microhelp
de Complete
mms Library VBX/OCX
m p r e s s i o n Plus 16/32 bit

Fax Plus
Muscle
OLE Tools for VB4 and VC++
VBTools 4 for VB3
VBXRef for VB3
VBViewer for VB3

Microsoft
VB 4 Pro Version upgrade
VB 4 Pro Competitive upgrade
VB4 Ent Version upgrade
VB 4 Professional
VB 4 Enterprise

Sher idan
3D Widgets
Calendar Widgets
ClassAssist
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

VidegSoi t ,
VSFiex VEXOO*.
WS) BKYVSOPX
VSView YBX/OCX

Visual Components:
First Impegssion WBK/OCX
Formula One WBX/UX
ImageStream VBX
OCX Suite
Visual Developers Suite Deal VBX
Visual Speller VBX/OCX
VisualWriter Pro VBX/OCX

Miscellaneous
3 DG r a p h i c s Tools
ABL Process Control for VB
CodeBasic
CodePrint Pro
C r y s t a l Reports Pro
Distinct TCP/IP Vis 16or 32 bit
Erwin Desktop for VB
FXTools/VB Professional
Graphics Server Component K i t OCX
HighEdit SDK
LeadTools 5 OCX Prof. 16or 32 bit
List & Label forVB
M4 VB
Open Mai l System ( V B X )
Oracle Objects for OLE
SuccessWare Database Engine
To o l Things
VB-Cert
VBCompress
VBDB Code/Form Genera to r
VB Language Manager P r o
V B t r y Btrieve for VB
Vision S t o r y B o a r d

£189.00
£189.00
£189.00

£159.00
£129/149

£140/185
£79/95

£35.00
£40.00

£120.00

£110.00
£70.00
£70.00

£165.00
£70.00

£495.00
£289.00
£345.00

£109,001
£170.001
£170.00
£119.00
£140.00
£105.00
£79.00
£79.00

£739.00

£85.00
£90.00

£169.00
£90.00
£90.00

£450.00
£135.00

£89/115
£4075

£89/115

£125/195

£120.00
£155/195

£115.00
£129.00
£129.00
£79.00

£95.00
£149.00

C/C++ Clipper PowerBuilder

FEBRUARY NEWS
Erratum: H a v i n g exhorted y o u all to u s e our new address, phone/fax e t c , we note with horror that we
published the wrong fax number in la m o n t h ' s EXE
s h o tat dawn. Our fax number is 0181 956 8010.

Big apologies

Visual FoxPro Visual Objects
Lotus Notes

the person responsible has been

Q the Web. h t t p : / / w w w . q b s s . c o m / .For the latest, comprehensive i n f o o ndevelopers’ products
Hot links direct to EXplodE, Borland and other publisher sites. Pl
make s u g g e s t i o n sand criticisms.

se pay us a vis i t and feel f ree to

Maestro Developers Toolkit 2.0. Developing for Lotus Notes? The latest m a j o r r e v i s i o n ( a n d
r e n a m i n g ) of Globebyte's excellent Maestro Pro is now available. Along with a number of t r u l y
e x c e l l e n tnew features ( b i - d i r e c t i o n a l r ich text access ,forexample), Maestro now contains interfaces t o
V B X , OCX, n a t i v e Delphi and C + + , both 16and 32bit throughout - a l lin one box
Borland Delphi 2.0 Before the month is out, sowill this m a j o r u p g r a d eof Borland’s flagship RAD tool.
Fu l l y 32 bit with b i g improvements on Version One's already staggering performance. Available in
three v e r s i o n s : Desktop, Developer and Client/Server. Call usorcheck our website for the latest i n f o on
features. Wehope to have price in fo rma t ion t o oby the t ime you read this
OCX Bargain Bundh Save Over £500! Visual Components, the people who brought you the Visual
Developers’ Suite Deal have just released anOCX bundle compr is ing: Formula One, First Impression,
Visual Speller and Vis alWriter Pro. All for just £225.00
The new Graphics Server Component K i t f r o m Bits Per Second now includes a Delphi VCL
component to go with the 16and 32bit VBX/OCX combination. All features f r o m Graph VBX and
OCX are included in the VCL
32bit developers and fans of VideoSoft's elastic forms control VS-VBX will be interested to know that

O C Xis now shipping

ABC for Del
Apollo 2 Si
Apollo 2 Pro
Asyne Professional
C o m p o n e n t Create
Conversion Assistafit Standard
Conversion AStistanbDatabase
Delphi C l i e n y S e r Ve r
Delphi CS upgrade from DT
Delphi Desktop
DelphiRAD Pack
Distinet’HOP/IP SDK Std
GraphicServer Comp. K i t VCL

h i Pro VCL
dard

Comm Tools
Cryptor Windows DLL 6 user
Cryptor DOS PLB 1 User
Foxfire Developer's Edition
FoxFix f o r DOS and WIN
Graphics Server SDK
M I X (Single User )

NetLib Network Idbrary
Raidar d e b u g g e r
ReFox Decompilé®,
SilverFox C o n t m § ( W i n / D O S )
StepUp FouifidaitiomCTasses
Symseript
T-BASBiGrapihics
VisaalFoxPro Standard
Visual B@xPro Professional
V E P3 Standard V/C Upgrade
V E P3 Pro V/C Upgrade
xCase f o r Foxpro & VEP

Borland C++ v 4.5
Borland PowerPack
CodeBase or CodeBase++
CodeBase multi-platform
Distinct TCP/IP SDK Pro
Distinct TCP/IP SDK Std
Formula One 32b i t
G r e e n l e a f C o m m s

Greenleaf Database Library,
H i g h Edit S b
LeadTools 5.032 bit DEL
List and Pabels
MS V@b+ Subsctiption 4.0
MS VC#8iSiibS 4.0 V. Upgrade
Objective G r i d ( 1 6 & 32 b i t )
ObjectMaster
VBtrv f o r C + +

Wa t c o m C/C++ ( C D )
Zinc App Framework Engine
Zinc App Windows Key Disk
Zinc App DOS Key Disk
Zinc App OS/2 K e y Disk

£119.00
£799.00
£649.00

ImageL ib
I n fi n i t y Report VCL
I n fi n i t y S e c u r i t y Component

MAPI Component
InfoPower VCL + Source
InfoPower VCL
Light L ib Images Sty’ @ b ,
Orpheus
Mobius D r a y k i t )
Mobius Widge t
Titan rufitime
Titan runtim@iae. source
TOLEAutomation Client

Barcode L i b r a r y f o r Win 3.x
Barcode Library for DOS
BugTrak 2 (1 u s e r )

B e s t Barcodes for Windows
DemoQuick Express
DemoQuick Simulation Plus
Doc-To-Help Help Developer
ED for Windows v 3.5
ED for DOS and Windows
Graphics Server Developers K i t
InfoModeller DeskTop
InfoModeller Server

L ightL ib Images standaid
LightL ib Images professtofial
MS Office 95 Pro (fi te l : Access)
MS Office 95 Pro, Vsbipgeade
MS SourceSafé 95 (platform)
MS SoutceSafe9s Upgrade
M i c r d g o f t Test 9 5
Microsoft Tesh95 V. Upgrade
MSWindows95Upgrade 3.1
Novlib Network DLL
Mult iEdit Pro + Evolve
PC-Install fo r DOS+Windows
Quicture
R & R Rep Wer Win/xBase 6.0
R&R Rep Wtr Win/SQL 6.0
Smooth Scaling
SOS Help! for Win Info Author
Wise Installation System

Advanced Developers Toolkit
Component Pack
Desktop 4
Enterprise
FUNCky f o r PowerBuilder
PowerF rag i® App. F r , Wi
PowerFrame Nayigator Object
PowerFrame Obj@et Analyser
PowerFrame TabFolder
Powersoft Portfolio

QBS Software Limited
11 Barley Mow Passage, London W4 4PH

Ph: +44 181956 8001, Fax: +44 181956 8010
BBS: +44 181956 8011, Emai

L/server email: info@ qb:
: o r d e r s@qbss

co.uk

£79.00
£69.00
£69.00
£69.00

£389.00
£159.00
£345.00
£230.00
£390.00
£265.00
£145.00
£199.00
£199.00)

£99.00
£499.00
£319.00)
£495.00
£225.00
£359.00)
£449.00)
£449.00)
£349.00)

£79.00)
£419.00
£159.00

£69.00)
£189.00)

co.uk

Adv. Xbase Server SDK
A d y. Xbase Server l i s e r
CA Visual Object’
Graphics S e t y é n SDK,
LightLib®asittess’Rro
Success Ware Database
Silverware Win Comms K‘

Adv. Xbase Server SDK
Adv. Xbase Server 10 user
Blinker Linker
CA Clipper 5.3 Upgrade
Class(y)
Clip-4-Win
Comix RDB
GE Graphies
FAX@atlib
FaxdahiL
Flexfile
FUNCky
NetLib Net@ork Library
NovLib { b r a r y
R&RIREport riter/DOS
Scripton PosiSetipt Library
Silver@HpISPCS C o m m s
Summer '93 Code Optimiser
Telepathy Clipper C o m m s
T-BASE Graphics DOS or Win
WBrowse f o r Clip-4-Win

Borland
InterBase Win NT
InterBase Novell NLM
InterBase 8 user dev.
InterBase 16u s e r dev.
Paradox Win
Visual dBASE

Microsoft
Access 95
Access 95 V. Upgrade
Access 95 Developers Toolkit
SQL Server NT 6
SQL Server NT 6 Upgiyde
SQL N T C l i e p ( P )
SQL S e r e r Chient (26 )
SQL 6 Workstation,
SQLS WKst Upgtade

P o w e r s o f y Wa t C o m
( Wa t c o m SQL h o y Kiiowst a s - )

S y b a s e SQL Anyyher#'3 User
Sybase SQL. Anywhere 6 User
S y b a s e SQL Ahy Where 1 6 User
Sybase SQDWnywhere 32 User

S y b a s e SQL A n y w h e r e Unlim.
Oracle

Personal Oracle 7 ( 1 6 or 32 b i t )
WorkGroup Server (5 u s e r s )

Developer 2000
Designer 2000
Power Objects Standard
Power Objects Client Server

Maestro Dev T’kit (VB Delphi,C++)£695.00
Maestro Desktop for WB
Notes Netware Ser¥ér
Notes Starter Radk
Notes VIP De@igtier
‘Transporter (5 S e r v e r )

We have demos on our BBS
for these products. Call 0181
956 8011, connect 2400 up to
28,800 baud, 8 data no parity |
stop, to pick them up.



Three new products from SCO
will allow Windows desktops to
integrate Seamlessly with
se f ve r s running all major
flavours of UNIX: TermVision
SuperVision and Advanced File
and Print Server. 01923 816344

BtrieveTechnologies has
launched its. own ODBC drivers
which perform 7 to 15 times
faster than current ODBC
drivers for Btrieve and Sealable
SQL, 0800965497

IBMhas delivered vers ion 3 of
its VisualAge environment for
Smalltalk, with new platform
and distribution Support, object‑
oriented report writing
expanded database support
and extra multimedia functions.
Seep. 25 for more information.
Distributed byBloomsbury
Software, priced at £985.
0171 436 9484

Hfyou want to find out why
leading analysts believe
process management is
crucial to the successful
development of large
client/server applications,
attend one of LBMS’s free
executive briefings on the
subject.
David Black 0171 878 8764

Sybase has announced
Sybase SQL Server 11, the
newest release of its RDBMS
Highlights include increased
performance, nea r - l i n g a r SMP
Scalability and iSO compliance.

An independent survey
commissioned by the Delphi
Group revealsithat IT skill
shortages are adding around
21% to-costs in British
businesses. The jobs are out
there! 0471 440 2000
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Access DevelopersConference
‘he 1996MicrosoftAccessDevelopersConferencewill behostedbyEuropeansolutionproviderPrince,
in associationwithSeattle-basedLeszynskiBarker International.Two separateeventsare beingheld

in Londonand Frankfurt in early March.
The three-day conferences are intended as in-depth technical education events for developers using

Access for Windows 95 andAccess 2.0. Conference sessions will also be relevant to usersof related tech‑
nologies such asMicrosoft SQL Server, Visual Basic and those employing Microsoft middleware such
DataAccess Objects andODBC.As partof their feedelegateswill receiveacopy of FScott Barker’sAccess
95PowerProgramming,plus aCD-ROM of sample code and technical white papers. A 10% discount is
available if you book before 9th Feb.
»Fee:£725. }When & where: 5, 6 & 7March, Earl’s Court. ¥Bookings: 0800 834445.

VisualWave maymakesurfing more fun
Am application framework and

toolkit from ParcPlace-Digitalk
enables programmers to develop ‘live’
server applications for the World Wide
Web without having to resort to low-level
HTMLandCGI(CommonGateway Inter‑
face) coding. BasedonParePlace’smature
Smalltalk product ( s e e Smalltalk: from
the 70s to the 90s, p. 25), the new Visual‑
Wave framework provides drag-and-drop
GUI painting that automatically gener‑
atesHTML,plus back-endconnectivity to
Sybase, Oracle andDB2databases.

Other featuresof VisualWave includeautomatic widget-to-GIF conversion,allowingcharts,mapsand
other customviewsof data to bedisplayedontheWeb, and the concept of user ‘sessions’ tomaintain state
duringa visitor’s entire interactionwith aWeb site.OLE andCORBA support is planned.
»Platforms: Windows 3.1, 95& NT. SunOS, Solaris andHP-UXdue this quarter.
Attp:/ /www.parcplace.com.

Development Tools

Smalitalk

Informixto buymultimedia DBcompany
pproximately 12.9millionsharesofInformixcommonstock,worth some $400million,areto beissued
to acquire Illustra Information Technologies, supplier of ‘dynamic content management’ database

software and tools. Industry analysts have reactedwith shock and surprise at Informix’s partingwith
such asum for a fledgling company like Illustra founded in 1992.

RobinBloor,ofUK company BloorResearch, is not surprised.Hehasestimated that Informix’sacqui‑
sition will mean a two-year ‘time to market’ leadfor the vendor over competitors, thanks to the ability of
Illustra’sflagship product, IllustraServer, to storeawidevariety ofcomplexdata types.WiththeWebdri‑
ving a rapidly-growingmarket for informationmanagement, the ability to store diverse data suchas3D
graphics, video, audio, HTML and spatial co-ordinates may give Informix an edge. Illustra’s technology
will beintegratedwith Informix’sparallel database system, DynamicScalableArchitecture (DSA).

IllustraServer usesoptimisation technology duringthe queryingof records involvingBLOBs(Binary
Large Objects). The technique involves prioritising aspects of its search sothat less computationally‑
intensive criteria are usedfirst to prune the result set. Combinedwith ‘datablades’, routines that check
complexobjectsfor content,theapproachcanyieldperformancegreatly superior to atraditionalRDBMS.
» Illustra:http:/ /www.illustra.com.»BloorResearchGroup:01908373311.

BoundsCheckerService Pack
ebuggingtool vendor Nu-Megahas releasedaServicePack for itsBoundsChecker products for 32-bit
Windows. The pack enables BoundsChecker to integrate into the Microsoft Developer Studio for

VisualC++ 4.0,and intoMicrosoftVisual Test 4.0.Also includedis the ability to launchmultipleinstances
of BoundsChecker for detecting errors on both sides of a process boundary.This will beparticularly use‑
ful for debuggingOLE-based applications.

Now, usingBoundsChecker with Visual Test 4.0 is as simple as following the normal ‘RUN’ statement
by the keyword ‘BOUNDSCHECKER’.When BoundsChecker detects anerror, it passes the information‑
includingthe error description andsource code information‐ to the BoundsCheckernotificationhandler in
Visual Test.Whenthe regressiontest iscomplete,all the loggedinformationis thenavailable for debugging.

The upgrade (version 3.01) is free,andsupportsboththe StandardandProfessionaleditions of the tool.
Dhttp:/ /www.numega.com/. bAvailable from: System Science, 0171833 1022.
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With SYSTEM
ARCHITECT

You Can't Lose
CIRCLE NO. 486

SYSTEM ARCHITECT
System Architect 's unr iva l led m u l t i - m e t h o d
s u p p o r t w h e n c o m b i n e d w i t h S c h e m a
G e n e r a t i o n . a n d _ R e v e r s e Data E n g i n e e r i n g
modules proyide the per fect tools f o r c l ien t
server development.

Unlike other pure data-modelling tools System
Architect supports a comple te analysis a n d
design development phase; then when you are
ready, it al lows you to easily c rea te logical and
physical data models before generating-your
chosen database schema.

Alternatively w i t h the Reverse Data Engineer
m o d u l e , y o u c a n use System Arch i tec t to
generate models from y o u r ex is t ing database,

SYSTEM ARCHITECT PROVIDES
¢ Object-Oriented Support
¢ Schema Generat ion
¢ Reverse Data Engineer ing
¢ Project Documentation Facility
¢ PowerBuilder Interface
¢ SSADM v3 and v4 Support

System Architect is
the leading Price/
Performance CASE
tool. Feature-rich,
easy-to-use,
powerful and
affordable.

Phone NOW to find
ou t m o r e .

Tel: (01926) 450858
POPKIN SOFTWARE & SYSTEMS LTD
St Albans House :
Portland Street
Leamington Spa
Warwickshire CV32 SEZ
England t= CODE
Tel: 01926 450858 F a x : 01926 311833 = WS



Globebyte has shipped a new
version of its Maestro RADtool
for LotusNotes,Supporting
VBXs, OCXs and native Delphi
andC++. DistributedbyQBS.
0181 9568000

Version 2.0of UnderWare's
bug-tracking Track Record
Software is now available,
providing an optional login
facility and OLE automation: A
true client/server vers ion is also
shipping. $240 per user.
001 617 267 9743

NeuFrame, a neural network
modelling too! from Neural
Computer Sciences exploits
OLE automation to. allow

Novell’s annual European
technical conference
BrainShare ‘96 will take place in
Nice, France, from 21-25 April.
Visitors will be able to attend.
over 100 technical “break-out
sessions presented by Novell
architects and engineers.
01344 724444

Computer Associates has
announced the CA‑
Openingres\ICE database
Solution (Internet Commerce
Enabled) for UNIX and
Windows NT. ‘Everyone's
polishing the faucet,’ said
chairman Charles B. Wang
regarding the Web. ‘We're
providing the plumbing.”
01753 577733.

A new 32-bit OCX called Sax
Webster Control published by
Contemporary Software
allows developers to addWWW
connectivity to their VB4.0
applications for just £110.
01727 811999
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Nutcracker 1.5: a Unix to sl poetool
t all started when Informix won a USCoast
Guard bid to provide a system for Unix and
NT. DataFocus wrote Nutcracker, the porting
tool without which Informix would never have
delivered its system on time. Virginia-based
DataFocus is the company that wrote the
POSIXsubsystem for NT.
To port anapplicationfromUnix toNT,two

roads are possible: the POSIX way or the
Win32 way. For Unix developers, POSIX is
easier to write for than Win32, but unfortu‑
nately Microsoft didn’t want NT’s POSIX sub‑
system to include any networking,
multi-threadingorGUIsupport.This seriously
limitsthe appealof this approach. Instead,Nutcracker 1.5provides aset ofDLLswhich extendtheWin32
interface. These DLLs interfacewithWin32, except in the case ofhard links which goes directly toNT.

According to DataFocus, little modification to existing source code is required to yield working code
under NT. To port aUnix daemon to anNT service might require a few modifications,but to port the X
version of Mosaic to NT, DataFocus only had to modify a few lines in the make file and one line in the
source code (a fork).

Nutcracker 1.5 ports C++ and Fortran applications, and interfaces with VC++, VB and MFC. It is
available on Intel, Alpha and MIPS platforms, with a PowerPC release planned for this quarter. The
basic SDK (about £2000) supports 500-oddAPIs and includesa portingguide, theMKS toolkit, andother
utilities. The X/SDK (about £45,000) is a superset with added support for X/Motif, X-Server (X11R6) and
Wintif, aWindows look-and-feel forMotifapplications.TheUserEnvironment(£80-£300for one uni t ) con‑
sists of the run-timeDLLs,Unix tools, X-Server andWintif libraries.
) Distributed by:
»Personal Workstation Software (01712310333) ¥ScientificComputer (01293 403636).

Internationalconference on agent technology
AAM96, aconference andexhibitionsponsoredby the EuropeanUniononthepracticalapplicationof
intelligent agents andmulti-agent technology, is to beheld in Londonin April of this year. The event

will showcase industrial and commercial applications of agent-basedsoftware and includepresentations
fromvarious leadingcompanies employing the technology.

Highlights of the conference are keynotes by Pattie Maes (M IT Media Lab), RobinSmith (BT), Nick
Jenning(Universityof London),BobKowalski(ImperialCollege)andMikeGeorgeff(AustralianAl Insti‑
tute). The Call for Papers closed on26January, but there may still betime to arrange ademonstration,
workshop or tutorial if you are working in a relevant area.

‘Talk to my agent’ may soon take ona newmeaning.
»Attp:/ /www.demon.co.uk /ar/PAAM96/ index.html. agents@pap.com. ¥Tel: 01253358081.

Visual Basic enters on-line arena
icrosofthasannounceda forthcomingVisualBasicScript language,across-platformsubsetofVisual
Basic to beprovidedaspartof theMicrosoft Internet platform. It will belicensedat nocost to appli‑

cation, browser and tool vendors.
Visual Basic Script, similar in concept to the JavaScript language from Sun Microsystems and

Netscape, allows developers to link and automate a variety of objects to create activeWeb pages, includ‑
ingOLEobjects andJava applets. The language is to beproposed to theW3Consortiumand the Internet
Engineering Task Force (IETF) as an open Internet scripting language standard. A source reference
implementationwill beposted onthe Internet.

BristolTechnology andMainSoftCorpwill provide implementations for HP-UX, IBMAIX, Solaris and
DigitalUNIX.
»h t t p :/ /www.microsoft.com.

TSAPI for CT-Connect
ialogicwill beaddingTSAPI capability to CT-Connect, the company’s CTIgateway.A TAPI-only ver‑

D sion of CT-Connect was released last August; the new version is scheduled for this quarter. By sup‑
porting bothMicrosoft’s TAPI and Novell’s TSAPI, CT-Connect wil l let desktop users control telephony
functions from a TAPI- or TSAPI-enabled PC connected to aWindows NT server runningCT-Connect.
Prices range from $3000 to $15,000 dependingonthe number of users andOSsupported.
»Contact: Dialogic on 01252 844000.
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With every single aspect of information
technology on display, COMDEX is the one
event where you're sure to find the business
solution you're looking for.
It’s what has made COMDEX the world’s No-1
IT event. And-now, for the very first time,
COMDEX-is coming to London.

COMMDER/UK "96
The IT event of the year
Earl’s Court 2, London, Apnil 23-26, 1996

If you're in the market for IT solutions, make
sure you're there - we'll even waive the £100
entry fee if you meet the right criteria.
Get your registration form for all of IT today:
Phone: 01203-694 131
FaxBack: 0181-255 4201
On-line: http://www.comdex.com
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COMMENT

Letters
Wewelcome short letters on any subject that is relevant to software development.
Pleasewrite to: The Editor, EXEMagazine, St. Giles House, 50 Poland Street,
LondonW1V 4AX or email editorial@dotexe.demon.co.uk. Unless your
letter is marked ‘not for publication’, it will be considered for inclusion.
Lettersmay be edited.

EXEAwards
DearSir,

The January ’96 edition had an interesting
headline on page 10, ‘EXE Software Developer
of the Year’. The competition seemed to be an
improvement on previous years and seemed to
offer the opportunity ofmore andeasier involve‑
ment. Then I got to the ‘fee of 850 pounds’ with
‘100pounds required to get the spec’.

I feel this fee to be excessive. No reason is
given as to whya fee is charged andwhat hap‑
pens to the fee.

Who is the competition aimed at? The
implication from the title is it is aimed at indi‑
viduals rather than companies. If soit is aimed
at individualswith deep pockets. SoI think the
tit le should be changed to: ‘EXE Software
Developerwith a spare 850 of theYear’.

PaulEdwards-Shea
Emailaddress supplied

Thank y o u fo r y o u r comment on the
‘improvements’. It w a s no t an easy deci‑
sion to change the formulae b u t we a r e
convinced it is fo r the best.Regardingthe
part ic ipat ing cost: first, the overall fee is
less than wha t we charged last y ea r
(£1000) and to o u r knowledge much less
than what par t i c ipa t ion in o ther chal‑
lenges usually cost. We do no t make any
p r o fi t ( w e do o u r best no t t o make a n y
loss, e i t h e r ) . A l l the money goes t o organ‑
i s ing the event (renting the hall , electric‑
i ty. . . ) - and to the char i ty.

The £100 for the spec shouldbe consid‑
ered as a deposit. We consider the B i g
Issue Foundat ion to be an impor tan t
cause and want to concentrate o u r effort
on developers who a r e keen to par t ic i ‑
pate. EXE and Ovumw i l l o ffer their time
fo r the wr i t i ngo f the spec andfo r judging
the awards.

On y o u r last po in t , o u r experience
shows that individuals or teams caneasily
get sponsored by the publisher of the
development tools they use.To reflect this

16

situationwehave created two awards,one
for developers and one for the tool itself.

The listing tells the whole story
Dear Sir,

I wish to congratulate Jules on his piece
about the growing complexity of programming
( in the January’s edition of EXE) . I have long
been amazed at the gullibility of the program‑
mingprofessionasthey are soldmore andmore
complex ways to perform essentially the same
job. In the past when code was kept simple ( i f
only to ensure that it would fit in memory!) we
al l reused pieces of code. Sometimes this
involvedusinganeditor, but since the code was
compact and simple, this was no problem.
Nowadays, code reuse requires a whole extra
layer of complexity which probably introduces
enough extra bugs that nobody will want to
reuse the code anyway!

Part of the trouble is that new techniques
are hypedandsold longbefore anyone caneval‑
uatewhether they really manage the problems
they purport to solve ‐ or indeedwhether they
create other problems. The result is that as
each ‘fix’ is found to be inadequate another is
simply added. Thus, wewent from C to C with
single inheritance, to C with multiple inheri‑
tance. Then templates were added to try to fix
the language. Even templates are not enough,
and the standard template library is being
added asa further layer of abstraction.

AsJules pointedout in his article,Windows
programming has also become absurdly com‑
plicated by successive efforts to make things
easier. Although the move to WIN32 has sim‑
plified coding by the introduction of a flat
address space, many of the newer API func‑
tions are ferociously hard to use. How many
times have you seen a statement of the form
‘functionAbc is obsolete, new programs should
use function AbcEx’ ‐ invariably the new func‑
t ion has several more arguments, some of
which point to structures which also need to be
filled in, and if you decide to use the AbcEX
function your code becomes correspondingly
largerandmore opaque.Microsoft is also push‑
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i ng the idea of programming with multiple
threads ‐ this will offer endless scope for non‑
reproducible bugs when t w o threads t r y to
manipulate the same object and the result is
determined by the exact timing of the hard‑
ware timer interrupt! Yes, I know that if you
follow the rules this will not happen ‐ butbugs
donot follow rules!

Most of Salford Software’s customers are
Fortran programmers. Unlike many ‘profes‑
sional’ programmers, such people are solving
complex mathematical and engineering prob‑
lems and find the artificial complexity of GUI
programmingan irritatingdistraction.

To cater for such people (andother enlight‑
ened programmers) we developed the Clear‑
Win+ library for Fortran and C/C++. With
ClearWin+, windows are created using format
strings ‐ just as I/Owas performedon teletypes
in CandFortran.Eachcontrol has a two-letter
format code (eg%BT is the format for a button)
and there are other format codes to perform
various layout functions (eg%CN is used to cen‑
tre controls in awindow).

Our users only need to learn those format
codes that they require to create their applica‑
tions. The result is that even quite complex
Windows applications often require less that
100 lines of GUI-related code. Moreover, our
customers can print out their programs and
examine them in the knowledgethat the listing
tells the whole story ‐ notool is required (other
than an imageeditor to create the bitmaps and
icons), sothere is noblackboxof computer-gen‑
erated code to worry about.

While ClearWin+ cannot make GUI I/O
quite assimple astraditional teletype I/O, l am

reasonably confident that any remaining com‑
plexity is intrinsic, rather than being merely
the result of a very badly defined interface.

I am sure the pushers of complexity have
many years of fun ahead of them, but ulti‑
mately I hope common sense will prevail.

DavidBailey
SoftwareDevelopmentManager

SalfordSoftware
Emailaddress supplied
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w i t h M o r e t h a n 5 0 P o w e r f u l
3 2 - B i t O L E con t r o l s ,

IntroducingOLETools, new fromMicroHelp. OLETools is the ©Multimedia controls add images, moving images and sound.
successor to our best-selling custom control add-on, VBTools, ©Network control accesses Windows*-supportednetworking
and it’spackedwith even more! functionality.
©Over 100 16- and 32-bit OLEcontrols. Plus dozens more ... backedwith MicroHelp’s full technical
©Design state-of-the-art interfaces with controls like Calendar support. Soget aholdof real visual programming power.
and Tab. Call today!

©Tree control for displaying hierarchical type data such as
directories and files.

MicroHelp Man
Component Products Division

Contemporary Software
CT te Ole atlenae! cocsm m i n g : Tel: (01727) 811999. Fax: (01727) 848991.m :

Ba e l a E-mail: cssales@contemporary.co.uk
Contemporary Software, Abbey View, Everard Close, StAlbans, HertfordshireALI 2PS
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F E AT U R E S

The rewardsof
Persistence ‐ the ability of

objects to outlive their
application ‐ comes free

with Smalltalk, but must be
bolted on to other OOPLs.
Mary Hope discusses the

pros and cons of some C++
approaches.

y interest in persistence
and OOPLs dates from
whenI was doing my MSe
and had to do an assign‑
ment in Smalltalk. The

assignment required a design and fairly
basic implementationof abankingscenario.
The spec made no reference to saving the
objects created. But I was young(er ) and
more ambitious then and aspired to saving
the various customers and transactions to a
file. The next few weeks were spent search‑
ing for Smalltalk books, ofwhich there were
very few at the time, and wondering why
none of them addressed the issue of saving
toa file, and hackingto try and find away of
openinga file and saving the data. I gave up
in despair with that deeply unsatisfyingfeel‑
ing of being defeated. The only good news
was that later the penny dropped and I
realised I had been asking the wrong ques‑
tion. Smalltalk automatically gives you per‑
sistence as it saves the whole image,
includingobjects created.

Thus the time-honoured routine of open‑
ing a stream toa file, testing that the link
was established, redirecting the data and
closing the stream was not necessary.

But Smalltalk is the exception. Persis‑
tence is not generally given away for free
with an OOPL; you have to graft it on. The
rest of this article will look at some of the
ways in which this can bedone with C++.

18 EXE: The Software Developers’ Magazine

Life after death
The term ‘persistence’, in this contex t ,
means that some or all of the objects cre‑
ated by an application are stored so that
they exist after the program has finished
and can be reused when the application is
re run . This poses particular problems with
object-oriented programming languages.
Storing things in files has been around
since ‘data processing’ was a trendy term,
so what is special about persistence with
OOPLs?

There are three main difficulties. The
first is that a stored object has to remember
what class it is.The class of anobject may be
separate from the data in the object,but has
to be stored so the object can be correctly
reconstructed.
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persistence

Thesecond is that the attributes of anobject
will frequently include pointers to other
objects. A pointer is the addressof a location
in memory. There is no point in storing a
physical address on to , say, a hard disk
unless the whole address space can berecre‑
ated when the program is r e r u n , which is
asking too much to be practical. A work‑
around must befound for this.

The final problem is related to the previ‑
ous one. The use of pointers to other objects
often implies that the ‘pointed to’ object is
referenced several times by various objects.
Some mechanism is needed to ensure that
objects that aremultiply referenced are only
stored once.

Sohow to achieve all of this?There are at
least four strategies:
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e Write your own class that deals with all
the persistence issues, and inherit from
this class asrequired.

e Buya class library that includes such a
class.

@ Usea relational database. This gives the
added facilities of transaction manage‑
ment.

@ Usean object-oriented database.

This is not a well-documented procedure.
You will probably look through your C++
books in vain to get some guidance on writ‑
i ng a class that gives you persistence. Cer‑
tainly there wi l l be a chapter on the
i o s t r e amclasses and file handling,but the
examples will save only simple data types or

EXE: The Software Developers’ Magazine

FEATURES_
one type ofclass. In fairness to the authors of
such t e x t s , I can see why! The most lucid
‘how to do it’ instructions I have come across
are in a paper memorably titledHow toRoll
Your Own Persistent Objects in C++ (by
John J Shilling, Journal of Object Oriented
Programming, July-August ’94, pp. 25-32).
This methodadvocates that each persistent
class should have three methods:

v i r t u a l v o i d s a v e D a t a

( O b j e c t S t r e a m & a S t r e a m ) c o n s t ;
v i r t u a l v o i d r e s t o r e D a t a

( O b j e c t S t r e a m & a S t r e a m ) ;
v i r t u a l l o n g c l a s s I d ( v o i d ) c o n s t ;

O b j e c t S t r e a m is a straightforward class
that supports input and output streaming
for the basic types i n t , c h a r , etc, and also
for objects of type O b j e c t . As you might
guess,all persistent classes arederived from
O b j e c t . The c l a s s I d ( ) method returns a
unique identifier for the object’s class. The
s a v e D a t a ( ) method systematically passes
the object’s data t o the O b j e c t S t r e a m
object. The first piece ofda ta is the class I D ,
determined using the c l a s s I d ( ) method.
Next, the data from the object itself. Varia‑
tions that O b j e c t S t r e a m and O b j e c t have
to cope with include:

Objects that contain instances of other
classes. These are saved in just the same
way, ie class ID followed by the data of
the object.
Objects of derived classes. The class ID
and data of the base class is saved first
followed by the class ID and data of the
derived class.

@ Pointers to simple data on the heap. The
s i z e of the field is inserted followed by the
data.

@ Pointers to non-shared objects. This is
fundamentally similar to saving a con‑
tained object.
Pointers to shared objects.

This last challenge is the most interesting,
as the system has to ensure that the same
object is only saved once, and that all refer‑
ences can besuccessfully reconstructed.The
solution t o this i st o add a D i c t i o n a r y
object to the O b j e c t Stream class. This
works by keeping track of the addresses of
objects that have been saved. If a pointer is
to anobject that has not beensaved already,
the object is saved and a recordmade in the
dictionary. If the object has already been
saved, a reference to the appropriate dictio‑
nary entry is inserted. Restoringthe data to
recreate the object is essentially a reversal of
the saving process with some interesting
twists and turns.
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How much time are you spending learning
your configuration GWEVE G u l i a . Gueeee

instead of actually using
You've made the decision to use software configuration management
(SCM). And you know that a streamlined development process can help
you meet your deadlines and make your developers more productive. So
why are you still figuring out how to use the software? You need an SCM
tool that produces results instantly.
MKS Source Integrity
At last, there’s a software configuration management system that
eliminates the learning curve. MKS Source Integrity orchestrates your
entire development process, providing your team with a choice between
a stand alone GUI and command line interface, across 20 different
development environments. Color visual merging and differencing show
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While Shilling’s article shows that it is possi‑
ble to roll your own class to give your objects
persistence, you have to consider under
which circumstances this is worth doing.
Obviously a prerequisite is that youareabet‑
ter-than-average C++ programmer. The
author’s justification for ‘rollingyour own’ is
that if your applicationdoes not needthe full
powerofanobject-orienteddatabase, you can
save on ‘project cost andexecutionoverhead’.

Buying in a class library
Arguably the best-known provider of class
libraries is RogueWave. In their Tools.h++
library there is a significant section provid‑
ing classes and functions to support persis‑
tence. Persistence is achieved by deriving
classes from RWCo l l e c t a b l e and defining
the s a v e G u t s ( ) and r e s t o r e G u t s ( ) vir‑
tual functions. One of the acid tests for a
class offering persistence is whether it can
deal with multiple pointers to the same
object: RogueWave passes. The library also
claims to store and maintain the relation‑
ships betweenthese persistent objects. Back
in April ’94 I reviewed the Tools.h++ library
forEXEandmadesomeclasses persistentby
deriving them from RWCo l l e c t ab l e . My
recollection is that getting the classes to
work was very straightforward. Certainly,
using a class library such as this, develop‑
ment time would be far less than the first
option of creating your own classes. But of
course you pay for i t .

Usinga relational database
Whereas it is unlikely that a programmer
left to his or her own devices would give
much consideration to mapping an object‑
oriented design onto a relational database,
there may becorporate pressures to ‘use the
system we have’. Maybe because it is tried
and tested, or because it is usedthroughout
the organisation, or because it integrates
with a legacy system. For a variety of rea‑
sons the reality seems to be that an increas‑
ingly common way to make objects
persistent is to map them onto relational
databases.

The drawback is that somework has to be
doneto convert theobjectmodelintothe tables
required for a relational database. To all
intentsandpurposeswe canconsidera class to
beequivalent to a table andanobject to a row
or tuple.However,to pre-emptcorrespondence
from database enthusiasts it should bemen‑
tioned that CJ Date (one of the original data‑
basegurus)believesthisequivalenceis wrong.
He maintains that a class is analogous to a
domain and that there has been a misunder‑
standing. But this is an academic point and
can be put to one side. When putting objects
into an RDBMSs there are potentially five
issues that need to be considered: keys, data
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Employee
dept name
dob
name

YanunaancassanssaaciannierV

Hourly employee
hourly rate
max overtime hours
overtime rate

Figure2 - Class hierarchy to bestored in an RDBMS

types,associationsandaggregations,sequenc‑
inginformationand inheritance.

Keys
While objects have unique identities, tuples
in a table haveunique keys.A key,made up
of one or more fields, needs to becreated. In
some cases existingattributesmayuniquely
identify each object, but it may be that an
extra field has to beadded to serve this pur‑
pose.While a non-key attribute may contain
a null value, it is essential that the attrib‑
utes designated as the key donot.

Data types
A RDBMS hasa limited number of data
types. If the attributes of the object corre‑
spond to the data types available then they
can be mapped directly across. But, for
instance, an array of integers is not sup‑
ported by most databases, and so would
have to be reduced to one of the available
data types.

Associations and aggregations
In an object model an association is gener‑
ally a rememberedrelationship. Conversion
to tables is fairly mechanical. There are
three possibilities to consider.

@ A one-to-one association. If there are
semantic reasons for keeping the classes
independent, thenmakeeachclass intoa
separate table andchoose or create a pri‑
mary key for each. In one table, add the
primary key of the other table as a for‑
eign key. Or, just merge the two tables
anddecide on a primary key.

@ A one-to-many association. Make both
classes into tables and choose or create a
primary key for each. Add the primary
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key of the ‘one’ table to the ‘many’ table
as a foreign key.

e@A many-to-many association. Make both
classes into tables with primary keys.
Create a third table witha keyconsisting
of the two primarykeysof the participat‑
ing tables.

An aggregation is a stronger form of associa‑
tion: one object is the ‘whole’ and the other
object(s) a re ‘part of the whole’. It is often
known as the ‘has a’ relationship. The rela‑
tionship is transitive (ie i fa is apartof bandb
is apartofc, thena isa partofc), asymmetric
(ie a is apart ofb butb is not a part of a)and
implies propagation of operations (an opera‑
tion such asmove or delete applied to the
wholewill bepropagateddownandappliedto
the parts). Generally speaking, in C++ an
aggregation is implemented by the ‘whole’
object containing the ‘part’ object or a pointer
to i t . There is no automatic mechanism to
bringabout propagationof operations.

Although themappingofclasses to tables
seems relatively simple, we have not
addressed the problem of an object that is
multiply referenced, that is, to which point‑
ers are maintained by several other objects.
Howdoweensure that data within the mul‑
tiply-referenced object is only saved once
rather than for each time it is pointed to?
The simple solution is that within an object
apointer to another object is replacedby the
key of the referencedobject. Further issues,
such as howa pointer is translated into a
key, lurk behind this simple answer, but the
general approach is clear.

Sequencing information
Classes and tables have different philoso‑
phiesaboutholdingsequencinginformation.
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There is no difficulty holding sequencing
information within a class. For instance a
class may include a Wo r d L i s t object from
which words are retrieved in a particular
order. The words may bestored in an array
or a linked list. But however the class is
implemented,the ordercanbebuilt in.How‑
ever it is one of the basic premises of rela‑
tional databases that the ordering of tuples
is irrelevant.

Consider the class model shown in Fig‑
ure 1.If this were to bestored in an RDBMS,
one would have to add an attribute to hold
the sequence of the Word entities.

W o r d l i s t _ Ta b l e ( W o r d l i s t i d , name,

c u r r e n t w o r d )
Wo r d Table ( W o r d l i s t i d , s t r i n g ,

d i f fi c u l t y  l e v e l )

When an application needed to access the
rows sequentially the relational database
would recompute the order of the words
usingan ORDER BY clause.

Inheritance relationships
One of the most obvious mismatches
between classes and tables is inheritance.
For instance, how can the hierarchical rela‑
tionship shownin Figure2bemappedonto a
relational database? There are three possi‑
ble ways of doing it.

( a ) Make each class a table. As there are
three classes, we get three tables:

Employee(emp i d , name, d o b ,
d e p t n a m e )

H o u r l y _ e m p l o y e e (emp i d ,
h o u r l y r a t e , o v e r t i m e r a t e ,

max o v e r t i m e h o u r s )

S a l a r i e d _ e m p l o y e e (emp i d ,

m o n t h l y r a t e , p e n s i o n s c h e m e )

Although this has the advantage of being
simple, semantic information is lost. It is up
to the application to recreate the super‑
type/subtype relationship correctly.

(b)Eachsubclassgets a table with the super‑
class thrown in. This is known as ‘rolling
down’. Here the superclass is replicated in
each table. Soweget:

H o u r l y _ e m p l o y e e (emp i d , name, d o b ,

d e p t name, h o u r l y r a t e ,

over t ime r a t e , max_ove r t ime_hou rs )
S a l a r i e d _ e m p l o y e e (emp i d , name, d o b ,

d e p t name, m o n t h l y r a t e ,

p e n s i o n s c h e m e )

(ce) Only the superclassgets a table, but sub‑
class attributes are included. This is known
as ‘rollingup’, and results in one large table
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persistent class. In
fairness to the
authors of such
texts, | can see w

containing all the attributes of all the sub‑
types:

E m p l o y e e (emp i d , name, d o b ,

d e p t name, h o u r l y r a t e ,

o v e r t i m e r a t e , max o v e r t i m e h o u r s ,

m o n t h l y r a t e , p e n s i o n s c h e m e )

Although this is a simple solution, it is a
waste of space. All instances of the super‑
type have to be assigned nul l values for
attributes inapplicable to them. A further
drawback involves reading the data back
from the RDBMSand recreatingthe objects.
With this ‘rolling up’ approach, the code to
read objects is particularly lengthy. In out‑
line it has to:

e@Read in all the details to a temporary
E m p l o y e e object;

@ Identifywhat type ofemployeeobject has
to becreated;

@ Recreate an Hourly employee or a
Salaried employee object.

In essence, adding persistence to your
objects by storing them ina relational data‑
base is a flattening operation. If the class
structure is simple and an RDBMS is used
throughout the organisation this may bethe
preferred option.

Using an OOdatabase
Adding persistence via an object-oriented
DBMS will probably be the option of choice
ina ‘greenfield’ development involvingcom‑
plex objects where transaction management
controls are required. The promise of
OODBMSs is that they combine the object‑
oriented features of encapsulation, inheri‑
tance and polymorphism with the database
features of security, data integrity, concur‑
rency control, easy to use declarative query
language, etc. They often throw in some
extras such asversion control.
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In practice OODBMSs offer excellent OO
features, and their database features are
now well on their way. But they are still
evolving. The ODMG (Object Database
Management Group) standards body has
released the first version of a standard,
ODMG-93. But weall know about first ver‑
sions. There are many indicators that
OODBMSs are sti l l immature, including
fundamental disagreements about their
architecture.

The current market leader, Object
Store, advocates a virtual memory mecha‑
nism, whereas competitor Objectivity uses
smart pointers; some OODBMSs make all
objects potentially persistent,whereas oth‑
ers differentiate more clearly between
transient and persistent objects; and soon.
Yet another reason for holding back on
using an OODBMSis the received wisdom
that the market cannot sustain all of the
current vendors, and some will eventually
sink without trace.

The good news is that addingpersistence
with an OODBMS is simple and you do get
all the standard database functionality. The
most common mechanism to convert C++
code to OODB C++ code is to modify any
classes that you w a n t to be persistent so
they are derived froma specific class, usu ‑
ally called something like P e r s i s t e n t O b ‑
j e c t , that has all the requiredfunctionality.
There may be some relatively minor code
changes, egchanging some of the data types
to the database’s version. The code thengoes
through aprecompiler andthe usualcompil‑
ing and linking. If you are lucky you getan
executable. This is the seamless way to add
persistence.

Four ways
There are at least four ways you can add
persistence to y o u r C++ code. If you are
poor, enjoy programmingand donot require
the level of transaction management pro‑
vided by a database you could write your
own classes to give persistence. If you are
less poor or less competent at programming
you could buy in third-party classes. How‑
ever if it is important that the data is man‑
aged as well as stored, you need the
facilities of a database. Given a free choice
an Object-Oriented Database Management
System is the simplest and most seamless
way of stitching on persistence. But if there
are organisational pressures to use a pre‑
existing relational database all is not lost.
There a r e ways of flattening your objects
into tables. Lt]

Mary Hope teaches software development at
Thames Valley University. She can be
emailedasMary.Hope@tvu.ac.uk.
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Databases.

Finally. The Object Database That Delivers More Platforms,

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
anenterprise server effortlessly. And only POET 3.0
supports all these operating systems:

eWindows, Windows for Workgroups,
Windows NTandWindows 95

®Macintosh OS ®Novell NetWare
©OS/2 ¢ UNIX © NextStep

More Features
POET 3.0 includes POET Developer, an integrated,

GUl-based workbench. Plus a 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.
Telephone: 0181-317-7777 Fax: 0181-316-7778

BYTE LANGUAGE OBJECT_DATABASE

ae Mee OG
*Excludes Delivery & V.A.T.

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.

For a 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

POET
Software

More Platforms.More Features.More Performance.
©1995 POET Software. All product names ore trademarks or registered trademarks of their respective holders. POET Software Corporation, 999 Boker Woy, Suite 100, San Mateo, CA, 94404
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malltalk has been around since
the early 70s. A long time! Early
versions were considered to be
very resource-hungry, but that is
history. The commercial offerings

available today from vendors such asParc‑
Place-Digitalk,IBM,VMARK,andQKScom‑
pare very well to other development tools.
The marketplace has evolved too, ParcPlace,
the originator of Smalltalk, recentlymerging
withDigitalk. In 1994, IBMannounced Visu‑
alAge and IBM Smalltalk. If anybody had
askedme in 1990if IBMwould ever have its
own Smalltalk, I would have said ‘no way!’
Although Smalltalk has beena viable devel‑
opment system for some years, the arrival of
IBMSmalltalk has added further credibility
to the language as a corporate development
tool. It is no surprise that large corporations
havestartedto use it formission-criticalsoft‑
ware development.

An IDCreporton Smalltalk (Reference 1),
illustrates further the benefits to begained
bythe adoptionofSmalltalk. It estimates the
growth rate of the Smalltalk market to be
close to 60%.

Programmerproductivity, improvedrelia‑
bility andeasiermaintenanceare amongthe
primary benefits highlighted. A growing
number of features and add-ons make
Smalltalk the natural language of choice for
many large-scale applications. These include
client/server, visual programming, main‑
frame and Internet/ Web products.

What is Smalltalk?
Smalltalk, the first significant object-oriented
language (after Simula ‐ Ed), incorporates
the object-oriented concepts ofmessage-pass‑
ing, encapsulation, classes, inheritance and
polymorphism (See Practical object-oriented
programming, p32).Object-orientedsoftware

Association
Character

Figure 1- Traditional Smalltalk class browser
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from the 70’s to the 90’s
Havingworked with Smalltalk since 1987,Steve Edwards

witnessed Smalltalk’s emergence as acorporate
development language.

systemsprovidetheir overall functionality by
meansofa set of interacting objects, each
with its own set of procedures. Integrated
development environments usuallyconsist of
workspaces for ‘exploratory’ programming,
class browsers (see Figure 1) that allow the
viewing and definition of classes and proce‑
dures (methods), inspectors that allow devel‑
opers to look at and change the state of
objects at run-time, and a debugger which
allows a complete trace of actions up to some
error condition or break-point. References 1,
2 and 3 provide a good introduction to the
nature of the language.

The syntax may look strange to a novice,
but after a short period of familiarisation is
seen to be expressive and easy to read. The
range of control structures is rich and
includes some that are quite high-level (see
Listing 1).

Smalltalk comprises a large integrated
class library which includesa set of funda‑
mental classes (basic data types): numbers ‑
I n t e g e r , F l o a t , F r a c t i o n ; magnitude

classes ‐ D a t e and Time;
collection classes ‐ A r r a y ,
O r d e r e d C o l l e c t i o n ,
S o r t e d C o l l e c t i o n etc;
and stream classes that
support file I/O. All of these
classes offer a high level of
built-in functionality, free‑
i ng the programmer from
mundane tasks. Beyond
these basic classes,
Smalltalk also includes
graphics and windowing
classes allowing the
straightforward construc‑
tion of complex user inter‑
faces. Smalltalk provides
other classes to access infor‑
mation in relational data‑
bases,although this is often
an optional extra. Some
Smalltalks also include a
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visual programming environment to further
ease and speed up the development of user
interfacesand object interactions.

Smalltalk is a ‘pure’ object-oriented sys‑
tem and as such, virtually enforces an OO
approach to development, unlike hybrid lan‑
guagessuchasC++.Thenotionof an object is
a l l pervasive ‐ the compiler is an object;
methods when compiled becomeComp i l e d ‑
Methodobjects. Evenclasses themselves are
objects, giving rise to the notion of meta‑
classes. As a result, Smalltalk is an elegant
andconsistent system.

Product range
Productsavailable include: VisualWorks and
VisualSmalltalk /Enterprise (ParcPlace-Dig‑
italk), ViswalAge and I BMSmalltalk (IBM),
SmalltalkAgents (QKS), Object Studio and
EnfinSmalltalk (VMARK). These all have
the same basic syntax and an exceedingly
similar set of fundamental classes. The lan‑
guage tools are also similar: all provide class
browsers, inspectors and debuggers. How‑
ever, the classes and development tools that
relatetouser-interfacecomponents,database
access andvisual programmingareall differ‑
ent. Platformavailability of these products is
alsovaried (seeTable 1).

Various factors determine the level of
portability of Smalltalk code. Classes devel‑
oped for domain objects, ie those that model
‘the business’, such as customer or account
classes, are essentially portablebetween the
different Smalltalk environments. Classes
involved with user-interface provision or
database access, are highly, if not totally,
portable between different platforms with
products from the same vendor. However,
such classes probably require substantial
reworking for porting to a different vendor’s
product. For large corporate software sys‑
tems, the high levelof portability evident for
‘businessmodel’ classes is most significant.

The ParcPlace-Digitalk VisualWorks
range provides image-level portability, in
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T h e Web. . .
T h e N e w Fron t i e r?

For years many of you have been reaping the benefitsof the © Delphi Developers’ Group
Internet as a valuable global resource. Email, Usenet, the © Access UserGroup
Web... And you didn’t needAl Gore to prompt you. © ParadoxUsersGroup

“Information at your fingertips” -witiam1Gates 1989. are nowonline.
Six years on and it seems Bill's vision of computing in the 90s Jump to http://Awww.exe.co.uk NOW.
is effecting each and every one of us. Butwe didn't n e e dto tell plusae our newonline Software Training Guide,you that. You were among the first torealise the potential.
You don't have to be told what's hot or what's coolon the|
You were there at the start of the revolution. And you'll be
it long after the politicians and trendsetters havehadtheir say. ‑
There's absolutely no point in anyone trying to explain how
wonderful the Web is: how it’s bound to change your life.You
already know these things.
So the next time someone gives you a URL ask yourself what
does it give you in return:
® Daily roundup of what's new in the world of software devel‑

opment?
® Regular practical articles?
® Anda choice assortment of articles from EXE Magazine?
EXplodE is the Web site from EXE Magazine, created by soft‑
ware developers for software developers. It has all of these
things and more...

days is handing out their URLs. Now you don’t
Ges cia hn Web site. But then, if you didn’t, where else
would you gofor serious facts onsoftware
development?



that once software has been compiled, the
executable can bemoved across to any other
supportedoperatingsystemandrun immedi‑
ately without any need for recompilation.
This is subject to the purchaseof drivingsoft‑
ware for the target platforms.

Which is the best Smalltalk? That is not
an easy question to answer. There are many
factors to take intoconsiderationwhenchoos‑
ingaproduct: robustness, speed, image foot‑
print,operatingsystemsupport,built-inclass
support, availability of appropriate add-ons,
database access, user-interface builders,
visual programming tools, team program‑
ming capabilities and, of course, price. Parc‑
Place VisualWorks (see Figure 2) is
considered the most robust but expensive.
The IBMVisualAge / Smalltalk combination
is excellent, particularly for its effective
visual programmingenvironment, andoffers
a totally transparent path to distributed
Smalltalk (and soon support for the MVS
platform). The Object Studio / Enfin combi‑
nation is notable for its integrated synchro‑
nous CASE tool. SmalltalkAgents introduces
some useful features for modularisingappli‑
cations. These comments only just scratch
the surface. If you have to makea decision,
prioritise your factors and check them out
against eachproduct for yourself!

Visual programming
The term ‘visual programming’ is used to
describe awide rangeof tools, with quite dif‑
ferent capabilities: language environments
with window-builders (some of which may
produce classes and stubs for user-interac‑
tion procedures); object-oriented analysis
and design CASE tools (some of which not
only produce corresponding code, but can
also keep code changes synchronised with
changes in CASE notation);andcode anima‑
tion systems.

I have coined the term ‘Visual Software
Construction’ (VSC) to describe acategory of
tool that takes the visual programming par‑
adigmone stage further to include the visual
programmingofbusiness logic. Two vendors
offer VSCs. ParcPlace-Digitalk provides
PARTSwithin itsVisual Smalltalk environ‑
ment and IBMprovides VisualAge (see Fig‑
ure 3). These two products are quite similar
as they both offer a palette of prefabricated
parts, visible and non-visible, which can be
dropped onto a canvas and interlinked with
other parts.The interlinkinglinesdetermine
the run-time behaviour of the software sys‑
tem under construction. Parts available on
the palette typically belong to the following
categories: user-interface components (win ‑
dows, buttons, entry fields, static text, note‑
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books, folders), basic object
types (OrderedCollection,

FEATURES

Objec t Factor ies),multi‑
media parts (playback win‑
dows, control-button sets)
and database-access parts.
Some of these categories (eg
multimedia and database
access) are optional extras.

This type of development
tool allows the production of
systems in much less time it
would take using traditional
languages and systems. As
an example, a developer can
have a reasonably complex
user interface, linked with a
database-access part, access‑
ing a relational database in
just a few minutes!

The ParcPlace-Digitalk products have
beenavailable for a few years, and IBM’s for
just over eighteen months. Now that Parc‑
Place-Digitalk is working on the production
of a single stream of products to be released
some time this year, it will be interesting to
see what emerges. IBM’sVisualAge has cer‑
tainly earned some praiseworthy press, and
with the recent releaseofversion3, including
a distributed Smalltalk option and WWW
parts promised in the near future, somemay
find this product particularly interesting.

Fromclient/server to distributed
A wide range of client/server and communi‑
cation capabilities is available for all major
Smalltalk products. Some of these are built
into the base product; others are available as
add-ons, either from the vendor or from a
growingnumberofthird-party suppliers.The
current range includes relational database
interfaces,COBOLwrappers to access legacy
systems, CICS wrappers for transaction pro‑
cessing, APPC and
EHLLAPI communications
interfaces. Some of these

Figure3 - I BMVisualAge visual
programminginterface ‐ CompositionEditor

the client/server features oftheseproducts as
the list grows all the time. If you needa par‑
ticular feature, check thevendor'sWebpages
for up-to-dateinformation(seetheboxUseful
WWWpages on page 30).

The advent ofdistributed Smalltalk tech‑
nology, however, offers an alternative to
vanilla client/server approaches. For some
software systems, the traditional
client/server approach is not always themost
appropriate andcanbesubject to bottlenecks
and efficiency problems. Puttingsome of the
application logic back on the server where it
can access data locally is one possibility for
improvement. More generally, ‘right-sizing’
requires that softwaresystemsbedistributed
to r u nonnetworksof interconnectedcomput‑
ers to share the processing load.Distributed
Smalltalk (DST) offers the ability to write
most, if not all, of the software in Smalltalk,
without being forced intousingmultiple lan‑
guages. Furthermore,DST allows the devel‑
opment of systems that span networks,
without having to learn the details of net‑

are used by making calls
from Smalltalk code,
whereas more recent offer‑
ings, consisting of prefabri‑
cated parts, use a visual
programming approach.
ParcPlace-Digitalk’sVisual‑
Works ObjectLens offers
access to the nativefeatures
of Sybase, Oracle and DB2,
while IBM’s VisualAge
allows access to theAS/400,
Oracle, IMS and ODBC.
Object Studio/Enfin Small‑
talk includesaccess to16-bit
Open Client, Sybase (OS/2)
and dBASE (OS/2). This is
not a complete list of all of
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Figure2 ‐-ParcPlace-Digitalk VisualWorks’s UIFbuilder
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work communication, distributedapplication
programming, or specialised interfaces.
Developers can focus on solving the business
needs of the enterprise and minimise the
effort oflearningthe mechanicsofdistributed
programming.

Two companies with DST products a r e
Hewlett-Packard and IBM. Both offer sup‑
port for large-scale team development.

HP’s Distributed Smalltalk 5.0 enables
distributed, enterprise-wide Smalltalk solu‑
tions. The product builds upon and extends
ParcPlace-Digitalk’s VisualWorks 2.0. Being
compliant with the Object Management
Group’s CORBA 2.0 specification, it allows
run-time interoperation with other lan‑
guages, applications and platforms. The use
of such a product removes the need for low
levelTCP/IP programming.

HPDSTfeatures includeanIDL(CORBA
in te r face ) generator, host and user access
control, security mechanisms, distribution‑
support tools, remote debugging and simu‑
lated remote testing. Some further features
are a sharedinterface repositorywith remote
editing and lockable shared resources.

IBM Distributed Smalltalk, which inte‑
grates with IBM VisualAge, only recently
available in version 3 of IBM Smalltalk,
allows applications to be ‘split’ in many dif‑
ferent ways, supporting both client/server
and true peer-to-peer designs.

IBM’s DST provides two alternative
approaches to distributed programming (see
Figure 4) :

FEATURES
Web Web Web

Browser Browser Browser

c a l HTML

CGI Relay |.|

Smalitalk c

HTML c a i

Visual Wave
Server

c  S m a l l t a l k

Figure 5 - ParcPlace-Digitalk VisualWave architecture - WWW development environment

via IBM’s CORBA-compliant SOM (Sys‑
tem Object Model) and DistributedSOM;
usingthe ‘DistributedObject Space’which
takes advantageof ‘Smalltalk everywhere’
to provide true local/remote transparency
byextendingthe Smalltalk modelacross a
network.This extends to distributed auto‑
maticgarbage collection.

The Distribution Toolkit includes remote
Transcript and workspace windows, remote
inspectors,browsers andadebugger; adistri‑
butionconfigurationeditor ( t o modify the dis‑
tribution matrix), activation support, name
server support, a remote message probe, an
event profiler and a runtime configuration
tool. Security features are also available.

Figure4 - I B MDistributedSmalltalk. Two mechanismsfor inter-machine object
communication: CORBA and ‘Distributed Object Space’
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Smalltalk vendors have not been slow to
react to the interest beingshown in commer‑
cial uses of the Internet and the World Wide
Web. Add-on products are available today
from ParcPlace-Digitalk and in the near
future from IBM.

Each consists ofa set ofSmalltalk classes
and parts, with associated tools designed to
support the development of applications
which can beinstalled ona World Wide Web
server. With these add-ons,client interaction
is done though standard Web browsers. Both
aredesigned to hide the complexity of HTML
form design and CGI ( C o m m o n Gateway
In te r f ace ) programming. ( See the article
‘Using programs as Web pages’ in EXE
November ’95, page 45.) In addition to the
provision of standard static WWW docu‑

O u t p u t s t r i n g t o t h e t r a n s c r i p t window 5 t imes
w i t h  l i n e - f e e d :

5 t imesRepeat :  [
T r a n s c r i p t show: ‘ S t e v e ’ ; c r

J

F i n d t h e sum of numbers e n t e r e d by a u s e r ,
fi n i s h i n g w i t h t h e v a l u e 0 :

{ sum v a l u e |

g u m  : =  0 .
{ v a l u e  ~ =  0 }  w h i l e T r u e :  [

va lue : = D i a l o g v i e w r e q u e s t :
‘ E n t e r  v a l u e ’ .

Va l u e := v a l u e asNumber.
Sum : = sum + v a l u e

1.
“ s u m

I n a n a r r a y o f s t r i n g s , fi n d t h e s t r i n g w i t h
t h e maximum l e n g t h :

| a r r a y m a x S t r i n g maxSize |

s t r i n g s i z e > maxSize i f f r u e : [
s t r i n g .

Listing 1- Simple Smalltalk code examples
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_SmalltalkNewsgroup:news:/ /comp.lang.smailtalk
SmalltalkANSI Standard:fip:/ /info.er.usgs.gov /pub / smalltalk /Index.htmlor
http:/ /www.x3.org/te_home/x3j20.html
OMG:http:/ /www.omg.o rg
IBM:hitp:/ /www.software.ibm.com
ParcPlace-Digitalk:hitp:/ /www.parcplace.com
QKS:http:/ /qks.com/
VMARE:hitp:/ /www.vmark.com

. TheObject People:http:/ /www.objectpeople.on.ca
Edward’shomepage:

if /ourworld.compuserve.com [homepages /Steve_Edwards/Smalltlk
‘User GroupMs contact yourSmalltalk vender ot Seam Gone

mentsandforms, liveapplicationscanbepro‑
duced ‘that build relationships with users,
rather than simply broadcast information to
them’. System development is possible with‑
out producinga line of code. Such applica‑
tions would typically be connected to the
company’s businesssystems.

The ParcPlace-Digitalk product Visual‑
Wave, available as of December ’95, also
promises future connectivity to OLE and
CORBA,aswell asother object-oriented lan‑
guages, including Sun Microsystems’ Java
(see Figure 5).

The IBMVisualAge WWW Parts technol‑
ogy (available during the second quarter of
’96?), will be used in conjunction with the
IBMVisualAge for Smalltalk visual pro‑
grammingenvironment.

Persistent Smalltalk
Is Smalltalk persistent? (Wel l it has been
aroundfor over 25years!)AllSmalltalk offer‑
ings lack a persistency capability that would
satisfy theneedsof a reasonably-sizedorgan‑
isation. There is often a need to store infor‑
mation away when closing down an object
software system. This needcan beanswered
in three different ways. (See The rewards of
persistence, p18.)

First,if theobject structures arevery sim‑
ple and there is an existing relational data‑
base ‐ use a relational database interface
feature.ParcPlace-Digitalkhasthis available
withVisualWorks (ObjectLens)andanRDBI
add-on for Visual Smalltalk. IBMSmalltalk
developers working with VisualAge have a
database query part.

If the object structures are complex and
there is a needto usea relational database ‑
spenda lotof time developingamappingsys‑
tem, or useageneral-purpose portable utility
(suchasTOPLink fromTheObject People).

If the object structures are complex and
there is noneed to use a relational database
‐ consider usinganobject-orienteddatabase.
Object-oriented database systems from the
more significant vendors such asGemstone,
Object Design International (ObjectStore),
Versant and Objectivity can now be consid‑
eredtobeofindustrialstrength (or very close
to). Of all of these, Gemstone is the one that
embraces the Smalltalk metaphor and
requiresvirtually nomappings: it is designed
to bepersistent Smalltalk.

An ANSI standard
The first draft for theX3J20ANSISmalltalk
standard is expected to beavailable early in
1996,with the published standard expected
6 to 12months later. The most significant
meeting, the one that ‘got the ball rolling’,
was convened on June 21, 1993. One of the
difficulties facing the committee, since
Smalltalk is much more than just a lan‑
guage, was determining the scope of the
standard. An agreement was made to limit
the standard to cover the syntax, execution
semantics anda set of core common classes.

Thecore classes to beincludedin the stan‑
dard are: general object and class behaviour,
covering instancecreation,copyingandprint‑
ing; booleans; numbers; characters; collec‑
tions; streams and file I/O; and point and
rectangle. Smalltalk Portability: ACommon

Unix Other
AIX (MVSQ96?)
AIX, SunOS, Solaris, MacOS
HP-UX, Digital Unix

Seeen a oaacn

Windows os/2
IBMSmalitalk 34 Warp
VisualWorks2.5 3.1 21

NT Warp
Visual Smalltalk 3.1, NT, Warp
Enterprise 95
SmalitalkAgents ‐ (2Q96)
Enfin4.10.1 3.1 2.0

Table 1 ‐ Operatingsystem support
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MacOS
AIX, Solaris, HP-UX
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Base (SeeReference4) is agoodfirst approxi‑
mationto theexpectedstandard.Although all
Smalltalk products are very similar asfar as
the core classes are concerned, the full class
librarieshaveuser-interfaceclasses,database
access classes andmany others that are sub‑
stantially different. However, there is no
questioning the value of the standard, since
most application classes, particularly those
that model business logic, are generally built
on the core classes, using common syntax.
Thus, business-logic code portability should
be a naturalconsequence of the standard.

The object-oriented route
There are a variety of reasonswhy an organ‑
isationwishingto godowntheobject-oriented
route should give Smalltalk very serious con‑
sideration: its syntax is simple; it enforces the
object-oriented paradigm; programmer pro‑
ductivity is second to none (once developers
are up to speed); portability is not a problem;
i t i s available onvirtually allplatformsandis
now fast enough for most end-user applica‑
tions. Interfacing with other systems is
straightforward and there are distributed
andmainframe options.

Team programming, code management
and configuration management have been
conquered. All we need now is an a rm y of
Smalltalkers. It is important for manage‑
ment to realise that the adoption of object
technology is notjust abouttrainingdevelop‑
ers in a new language. It is a total develop‑
ment approachwhich requires new thinking
on project management and phasing
together with different analysis and design
techniques. These skills take time to develop,
but the benefits will be realised, provided
projects are managed with long-term objec‑
tives in mind. a

SteveEdwards isManagingDirector of The
Object People, acompany specialising in
majorSmalltalk products whichprovides
training andconsulting in OO. CallSteve
on 01703 775566, fax 01703 775525, or
email 100270.2334@CompuServe.Com.
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Practicalobject ori

In the past few years ‘object-oriented’ has been synonymous for ‘good’. Even so,
not everyone understands the basics. Andy Brice offers a pragmatic tutorial.

havespent quite a bit of time recently trying to explain to peo‑
ple what object orientation really means, beyond the buzz‑
words. This article is an attempt to explain some of the ‘nitty
gritty’ behind object orientation by comparing object-oriented
and procedural programming approaches using some simple

(ie contrived) examples.
As luck would have it weare provided with a procedural language

and its object-oriented analogue, both widely used, in the shape of C
and C++. Usingboth these languages, I will t r y to explain the practi‑
cal benefitsof the three cornerstones ofobject-oriented programming
(OOP): encapsulation, inheritance and polymorphism.

Note that I am not trying to explain C++, so, as far as possible, I
haveomitted all features that are not directly relatedto OOP(egnew
and d e l e t e , templates, exceptions, streams e t c ) and have simplified
the C++ code examples as far as possible.

Encapsulation
Encapsulation is the ability to wrap up data andfunctionality into a
single entity called a class.

Considera list of pointers. Wecan implement this asa bare array
of pointers (av o i d * in C is a pointer to any type):

v o i d * *  l i s t D a t a ;
This will work, but leaves the programmer to doall the housekeeping.
Every time something is inserted, removed,etc, the programmer has
to write the code. This results in less productivity, less maintainabil‑
i ty and a greater chance of bugs. What we really need is anew data
type with all its associated operations. Sothe sensible programmer

32 EXE: The Software Developers’ Magazine

codes the commonly-used operations into C functions:
File LIST.H:

/ * l i s t o f v o i d * ( p o i n t e r t o a n y t y p e )

d u p l i c a t e p o i n t e r s a r e a l l o w e d * /

* a r r a y o f p o i n t e r s *

t y p e d e f  v o i d * *  L i s t D a t a ;

* i n d e x o f i t e m i n l i s t *

t y p e d e f s h o r t I n d e x ;

/ *  l o g i c a l  t y p e  * /

enum Boolean { F A L S E = 0, T R U E } ;

/ * i n i t i a l i s e t h e l i s t * /

v o i d L i s t C r e a t e ( L i s t D a t a * t h e L i s t ) ;

/ * a d d t o e n d o f l i s t , r e t u r n s i n d e x o f i t e m

o r - 1 i f f a i l e d t o a d d *

I n d e x L i s t A d d ( L i s t D a t a * t h e L i s t , v o i d * t h e I t e m ) ;

/ * r emove t h e t h e I n d e x ’ t h i t e m f r o m t h e l i s t ,

r e t u r n s TRUE i f s u c c e e d e d * /

B o o l e a n L i s t R e m o v e ( L i s t D a t a * t h e L i s t , I n d e x t h e I n d e x ) ;

* r e t u r n t h e i n d e x o f t h e fi r s t i t e m i n t h e l i s t

t h a t m a t c h e s t h e I t e m o r - 1 i f n o n e f o u n d *

I n d e x L i s t F i n d ( L i s t D a t a * t h e L i s t , v o i d * t h e I t e m ) ;

/ * d e s t r o y t h e l i s t * /

v o i d L i s t D e s t r o y ( L i s t D a t a * t h e L i s t ) ;
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entedprogramming
FileLIST.C:
# i n c l u d e “ l i s t . h ”

I n d e x L i s t C r e a t e ( L i s t D a t a * t h e L i s t )

{

Wecan now use the list:

L i s t D a t a a L i s t ;

fl o a t  f  =  1 . 0 ;

L i s t C r e a t e ( a L i s t ) ;

L i s t A d d ( a L i s t , & f ) ;

L i s t D e s t r o y ( a L i s t ) ;

This is a much better approach than using the bare data structure.
The list has effectively become a user-defined type. All that tedious
malloc’ingand rea l loc ’ inghas only tobecoded once. However i t is
a rather imperfect job. We have to pass a pointer to the list we are
manipulatingeach time wewant to modify i t ,which is annoyingand
messy. Furthermore, it leaves the way open for developers to modify
the data type directly without usingany of the carefully tested func‑
tions that have been written. Also there are sequencing problems: if
L i s t A d d ( ) i s called before L i s t C r e a t e ( ) o r after L i s t D e ‑
s t r o y (), all hell is likely tobreak loose. If weforget tocall L i s t De‑
s t r o y ( ) a memory leak i s likely t o occur.

Passing pointers to the data structure can be avoided by storing
the data internally, for example:

/ * i n i t i a l i s e t h e l i s t * /
v o i d L i s t C r e a t e ( v o i d ) ;

/ * add t o end o f l i s t , r e t u r n s i n d e x o f i t e m

o r - 1 i f f a i l e d t o add * /
I n d e x L i s t a d d ( v o i d * t h e I t e m ) ;

/ * remove t h e t h e I n d e x ’ t h i t e m f r o m t h e l i s t ,

r e t u r n s TRUE if succeeded */
Boo lean ListRemove ( I n d e x t h e I n d e x ) ;

/ * r e t u r n t h e i n d e x o f t h e fi r s t i t e m i n t h e l i s t
t h a t matches t h e I t e m or -1 i f none f o u n d */

I n d e x L i s t F i n d ( v o i d * t h e I t e m ) ;

/ * d e s t r o y t h e l i s t o b j e c t * /

v o i d  L i s t D e s t r o y  ( v o i d ) ;

File LIST.C:

# i n c l u d e “ l i s t . h ”

s t a t i c  L i s t  i t s L i s t ;
v o i d L i s t C r e a t e ( v o i d )

{

Wecan now use the list:

fl o a t £ = 1 . 0 ;

L i s t C r e a t e ( ) ;

L i s t a d d ( & £ ) ;

L i s t D e s t r o y ( ) ;
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This is more elegant. Once wehave initialised the list, wedon’t have
to pass a pointer to it anymore. This means that no-oneelse can tam‑
per with the data unless they goto the trouble of modifyingLIST.C.
In fact a user of the list doesn’t even have to know how the list is
implemented. However, this approach means that wecan only have
one list at a time, which is almost certainly unacceptable. The
sequencing problems also remain. Procedural programming lan‑
guages canonly giveus a partial solutionto our problembecausethey
separate data and function.

Encapsulationgets aroundthese problems.Usingit wecan imple‑
ment our code in C++, as:

File LIST.HPP:

/ * l i s t o f v o i d * ( p o i n t e r t o a n y t y p e )

d u p l i c a t e p o i n t e r s a r e a l l o w e d * /

/ * l i s t o f p o i n t e r s c o n t a i n i n g u p t o ‘ s h o r t ’ i t e m s * /

t y p e d e f  v o i d * *  L i s t D a t a ;
/ * i n d e x o f i t e m i n l i s t * /
t y p e d e f  s h o r t  I n d e x ;

/ *  l o g i c a l  t y p e  * /

enum Boo lean { FA L S E = 0 , T R U E } ;

c l a s s L i s t
{

p u b l i c :

/ * c r e a t e t h e l i s t o b j e c t * /

L i s t ( ) ;

/ * add t o end o f l i s t , r e t u r n s i n d e x o f i t e m
o r - 1 i f f a i l e d t o add * /

v i r t u a l I n d e x Add ( v o i d * t h e I t e m ) ;

/ * remove t h e t h e I n d e x ’ t h i t e m f r o m t h e l i s t ,

r e t u r n s TRUE if succeeded */
Boolean Remove ( I n d e x t h e I n d e x );

/ * r e t u r n t h e index o f fi r s t i t e m i n t h e l i s t
t h a t matches t h e I t e m or -1 i f n o n e f o u n d */

I n d e x F i n d ( L i s t D a t a * t h e L i s t , v o i d * t h e I t e m ) ;

/ * d e s t r o y t h e l i s t o b j e c t * /

v i r t u a l - L i s t ( ) ;

p r i v a t e :
/ * t h e l i s t o f p o i n t e r s * /
L i s tDa ta i t s L i s t D a t a ;

ye

File LIST.CPP:

# i n c l u d e “ l i s t . h p p ”

/ * c r e a t e t h e l i s t o b j e c t * /

z : L i s t  ( )I n d e x Li:

{

The list is now a class, which can be used to create objects (as type is
to variable, class is to object). Each time we instantiate (allocate the
space for) alistweget aL i s t object with itsown data ( i n this case its
own L i s t D a t a ) andassociated functions (called‘methods’) .Because
L i s t D a t a i sdeclared a sp r i v a t e i t cannot b eaccessedfrom outside
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the L i s t class (barring the use of f r i ends , a C++ quirk which isn’t
relevant here)sothe integrity ofL i s t D a t a is protectedfrom outside
tampering.

The only access to i t sL i s tDa ta i s through one o f its p u b l i c
methods.Theconstructor L i s t () isautomatically called whenevera
L i s t object is created, and the destructor ~ L i s t () is automatically
called whenever a L i s t object is destroyed, which gets rid of the
sequencing problems. The keyword v i r t u a l ] is explained later.

We can now use the list much more cleanly:

fl o a t f 1 = 1 . 0 ;
fl o a t £ 2 = 0 . 0 ;
/ * c r e a t e 2 l i s t o b j e c t s o f c l a s s L i s t * /

L i s t a b i s t 1 , a L i s t 2 ;

a L i s t 1 . A d d ( & f 1 ) ;

a L i s t 2 . A d d ( & f £ 2 ) ;

/ * des t ruc to rs f o r t h e l i s t s a r e c a l l e d
a u t o m a t i c a l l y a s t h e y pass o u t o f s c o p e * /

Encapsulation allows us to hide functionality behind a well-defined
interface. We can completely change the implementation without
changing the interface; this minimises the dreaded ‘ripple effect’.
Encapsulationalso allows us to wrap code into convenient packages,
which makes the reuse of software a more realistic proposition.

Inheritance
Inheritance is the ability to derive one class from another.
Consider our procedural list. What if wewant another type of list,but
one that does not accept duplicates ( ie the same pointer can only be
stored once in the list)? Wecould create a whole new set of functions,
for example:

FileLISTUNIQ.H:
/ * l i s t o f v o i d * ( p o i n t e r t o a n y t y p e )

d u p l i c a t e p o i n t e r s a r e NOT a l l o w e d * /

/ * i n i t i a l i s e t h e l i s t * /
v o i d L i s t U n i q u e C r e a t e ( L i s t D a t a * t h e L i s t ) ;

/ * add t o end o f l i s t , r e t u r n s index o f i t e m
o r - 1 i f f a i l e d t o add * /

I n d e x L i s t U n i q u e A d d ( L i s t D a t a * t h e L i s t , v o i d * t h e I t e m ) ;

/ * remove t h e t h e I n d e x ’ t h i t e m from t h e l i s t ,

r e t u r n s TRUE if succeeded */
Boo lean Lis tUniqueRemove ( L i s t D a t a * t h e L i s t ,

Index t h e I n d e x ) ;

/ * d e s t r o y t h e l i s t * /

v o i d L i s t U n i q u e D e s t r o y ( L i s t D a t a * t h e L i s t ) ;

Some of the functions will beidentical for the unique listandthe orig‑
inal list. Somost of these functions will makea direct call to the cor‑
respondingfunction for the original list. For example:

FileLISTUNIQ.C:

/ * i n i t i a l i s e t h e l i s t * /
v o i d L i s t U n i q u e C r e a t e ( L i s t D a t a * t h e L i s t )

{

L i s t C r e a t e ( t h e L i s t ) ;

/ * add t o end o f l i s t , r e t u r n s i n d e x o f i t e m

o r - 1 i f f a i l e d t o a d d * /

I n d e x ListUniqueAdd ( L i s t D a t a * t h e L i s t , v o i d * t h e I t e m )
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/ * check f o r d u p l i c a t e s b e f o r e a d d i n g * /
i f ( ! L i s t U n i q u e F i n d ( t h e I t e m ))

r e t u r n L i s t A d d ( t h e I t e m );

e l s e
/ * t h i s p o i n t e r a l r e a d y s t o r e d * /

r e t u r n  - 1 ;

/ * d e s t r o y t h e l i s t * /

v o i d L i s t U n i q u e D e s t r o y ( L i s t D a t a * t h e L i s t )

{
L i s t D e s t r o y ( t h e L i s t )  ;

This is very tedious to code. Sowewould probably omit the functions
that were the same. Whichever way we're going,we'll haveto becare‑
ful to use L i s t A d d ( ) on lists that allow duplicates and L i s t u ‑
n i q u e A d d ( ) o n lists that don’t. I t would b e very easy t o make the
wrong call.

Inheritancegets around the problem:
/ * l i s t o f v o i d * ( p o i n t e r t o a n y t y p e )

d u p l i c a t e p o i n t e r s a r e NOT a l l o w e d * /

# i n c l u d e “ l i s t . h p p ”

c l a s s L i s t U n i q u e :
{

p u b l i c L i s t

p u b l i c :
/ * c r e a t e t h e l i s t o b j e c t * /

L i s t U n i q u e ( ) ;

/ * add t o end o f l i s t , r e t u r n s i n d e x o f i t e m
o r - 1 i f f a i l e d t o add * /

v i r t u a l Index Add ( v o i d * t h e I t e m ) ;
/ * d e s t r o y t h e l i s t o b j e c t * /
v i r t u a l ~L is tUnique ( ) ;

ye

LISTUNIQ.CPP:
# i n c l u d e “ l i s t u n i g . h p p ”

/ * c r e a t e t h e l i s t o b j e c t * /

I n d e x  L i s t U n i q u e : : L i s t U n i q u e  ( )
{

/ * add t o end o f l i s t , r e t u r n s i n d e x o f i t e m

o r - 1 i f f a i l e d t o a d d * /
I n d e x L i s t U n i q u e : : A d d ( v o i d * t h e I t e m )

{

/ * c h e c k f o r d u p l i c a t e s be fo re a d d i n g * /

i f ( 1 F i n d ( t h e I t e m ))
/ * c a l l t h e A d d ( ) m e t h o d i n L i s t * /

r e t u r n L i s t : : A d d ( t h e I t e m ) ;

e l s e
/ * t h i s p o i n t e r a l r e a d y s t o r e d * /

r e t u r n  - 1 ;

/ * d e s t r o y t h e l i s t * /

v o i d L i s tUn ique : :~L i s tUn ique ( )
{

}

The syntax : p u b l i c L i s t means the new class L i s t U n i q u e inher‑
its from L i s t , which makes all its public methods available to the
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derived class. The only methods w e have t o provide for L i s t U n i q u e
are its constructor and destructor (which are not inherited in C++)
andA d d ( ) whichwechose to ‘override’ (redefine in the derived class).
Note,however, that i n this case L i s t U n i q u e . A d d ( ) still makes use
o f L i s t . A d d ( ) . The placingo f the keywordv i r t u a l i n L i s t allows
usto overrideA d d ()in the derived class. The other methods that we
have not neededto modify, such asRemove () and F i n d (), weget ‘for
free’. As well as overriding methods in L i s t we could also add new
methods that make sense for L i s t U n i q u e , but not for L i s t .

W e can now use L i s t and L i s t U n i q u e without ever evenknow‑
ing that one is inherited from the other:

fl o a t f = 1 . 0 ;

L i s t  a L i s t ;

I n d e x  a n I n d e x ;

L i s t U n i q u e  a L i s t U n i q u e ;

/ * e x p e c t b o t h A d d ( ) s t o w o r k * /

a L i s t .Add(&£);
a L i s t . A d d ( & f ) ;

a n I n d e x = a L i s t . F i n d ( & f ) ;

/ / c a l l s L i s t

/ / c a l l s L i s t : :

/ /  c a l l s  L i s t : : F i n d ( )

/ * e x p e c t 2 n d A d d ( ) t o f a i l due t o d u p l i c a t i o n * /

a L i s t U n i q u e . A d d ( & £ ) ; / / c a l l s L i s t U n i q u e : : A d d ( )

a L i s t U n i q u e . A d d ( & f ) ; / / c a l l s ListUnique: :Add()
a n I n d e x = a L i s t U n i q u e . F i n d ( & f ) ;

/ * c a l l s L i s t : : P i n d ( ) a s t h i s method i s n o t

o v e r r i d d e n b y L i s t u n i q u e * /

Inheritance makes it easy to customise existing classes without
changingthe original code. For example L i s t might have beenwrit‑
ten by someone else. I can override any virtual method to suit my
own purposes without touching LIST.C or jeopardising any existing
code.

In practise inheritancehierarchies are often many levels deep.

Polymorphism
Polymorphism is the ability of two objects of different classes to
responddifferently to the same call (‘message’).
Consider our list. We may want to beable to read some information
froma file into a list.The list may or may not allow duplicates. With
our procedural list wemight write this as:

/ * r e a d n i n t e g e r s f r o m fi l e a n d add t o l i s t * /
v o i d p o p u l a t e L i s t ( L i s t D a t a * t h e L i s t D a t a , F I L E * f p ,

s h o r t n , B o o l e a n a l l o w D u p l i c a t e s )

s h o r t  i ;
f o r ( i = 0 ; i < n j i t t )

{
i n t * r = ( i n t * ) m a l l o c ( s i z e o f ( i n t ) ) ;
fscanf ( f p , " % d " , r ) 7

i f  ( a l l o w D u p l i c a t e s )
L i s t A d d ( t h e L i s t D a t a , r ) ;

e l s e
L i s t U n i q u e A d d ( t h e L i s t D a t a , r ) ;

}

This is rather ugly and error-prone because we have to remember to
set the right flag. Evenworse, if we addmore types of listwe will have
to go back and add more branches to the if statement. Polymor‑
phismprovidesa neater solution:

/ * r e a d n i n t e g e r s f r o m fi l e a n d a d d t o l i s t * /

v o i d p o p u l a t e b i s t ( L i s t * t h e L i s t , F ILE* f p , s h o r t n )

{

s h o r t  i ;
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f o r ( i = 0 ; i < n ; i + + )

{

/ * s h o u l d r e a l l y u s e ‘ n e w ’ h e r e * /

i n t * r = ( i n t * ) m a l l o c ( s i z e o f ( i n t ) ) ;

/ * s h o u l d r e a l l y u s e s t r e a m s * /

f s c a n f ( f p , ” % d " , r ) ;

t h e L i s t - > A d d ( r ) ;

C++ implements polymorphism by
allowing a pointer toa class to store the
address of an object of that class or any
class derived from it. Soin the example
above t h e L i s t can b ea nobject o fclass
L i s t or any class derivedfrom L i s t ,eg
L i s t U n i q u e . The A d d ( ) method
called will depend on which class t h e ‑
L i s t belongs to. If t h e L i s t is ofclass
L i s t thenL i s t : :Add() is called; if t h e ‑
L i s t i s o f class L i s t U n i q u e then L i s t u ‑
nique: :Add() is called. Newclasses canbe
derived from L i s t which do,or donot,over‑
ride A d d ( ) , and p o p u l a t e L i s t () will automatically invoke the cor‑
rect method, without even requiring re-compilation. This sort of
flexibility is achieved by deferring the binding of function names to
addresses (which is normally carried out a t l i nk - t ime) until run-time.
The C++ keywordv i r t u a l is an instruction to the compiler that this
behaviour is to beallowed for amethod.

A change of mindset
OOP provides powerful techniques for modelling the world ( w h i c h in
the final analysis is what programming is all about) . Encapsulation
allows data and functions to be wrapped together in a more conve‑
nient form. Inheritance and polymorphism provide ways to exploit
the similarities and differences between classes. Appropriate use of
these techniques lets us produce the same functionality with less
code, which means less maintenance, less bugs, and less problems
porting ‐ on the grounds that the most maintainable, bug-free and
portable code is the code you never wrote. As code can bearrangedin
separate classes that map more closely onto real-world entities it
should also bemuch easier to maintain.

Many programmers, when first exposed to OOP, have exclaimed
‘but wewere doingthat in assembler / Fortran/ Cobol/ Csome 30/20
/ 10years ago!’ To a large extent, they are right. OOPdoesn’t allow us
to doanything that wecouldn’t doin any other procedural language.
Indeedsome C++ compilers process the C++ into C and then compile
that. However object-oriented programmingdoes allow usto domany
things much more easily. The argument for usingC++ insteadof C is
the same as that for using C instead of assembler ( o r a Turing
machine,come to that) . The larger and more complex the systemyou
are creating, the more compelling the arguments for OOP become.
What is more, these benefits can be had for little penalty in terms of
speed or memory performance.

The basic ideasbehindOOPare not too difficult to grasp. However
experience shows that the change of mindset from procedural to OOis
more difficult. Programminga class is much easier than choosing the
right class with the right interface in the first place. If you decide to
make the switch from the procedural to the OOparadigm make sure
you get training in OO analysis and design as well as OOP. Nobody
(wi th any sense) said OO was going to solve all our problems... a

Andy Brice is Senior StaffConsultant for the environmental division
of Intera Sciences.
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hen I eventually suc‑
cumbed to the temptation
and bought a CD-ROM
drive for my PC, it came
with a very basic uti l i ty

that just allowedmeto shove anaudioCD in
the drive and play it from thestart. I decided
that writing an application to give access to
the music by track titles would bean inter‑
estingway to learnabout programmingmul‑
timedia applications. All the CD-ROMdrive
control is done by using Microsoft’s Media
Control Interface (MCI) .

The first decision to make was choosing
the language in which to write the pro‑
gram: Visual Basic, C, or even Microsoft
Access. Although a significant amount of
the program is database manipulation, I
rejected the last option fairly quickly since
Access is a rather heavyweight application
with which to write this simple program.
Device controls tend to be easy to program
in C (well , easier than programming in
Basic);however, the MCI is sufficiently
high level that little interaction is actually
required. This was not a s t r ong enough
argumen t to sway the decision on lan‑
guages. Another major component of the
application is the user interface, and that is

PlayingaudioCDs
What did you do when you bought your PCa CD-ROM drive? For Gavin Smyth, it was

obvious: write a Visual Basic application to control it via the Media Control Interface.

:CDPlayer

1 The memory of trees (04:19)
2Anywhere is (03:59)
3 Pax Deorum (04:59)
4 Athair ar neamh (03:42)
5 Fromwhere | am (02:22)
6 China roses (04:49)
7 Hope hasa place (04:48)

Figure 1 - CDplayer main screen
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a lot easier to program in Visual Basic! It
turned out that the whole program is quite
short, about 250 linesof code.
The fundamental extras I wanted were

the ability to select tracks to play from a list
of titles ( i e not just numbers) and the auto‑
matic identification of aCDwhen inserted.
Whena CD is first played, the program
described below allows the user to type in
all this information. Subsequently, the pro‑
gram recognises the CD and extracts the
previously saved list of track titles. Audio
CD control is achieved via the fairly simple
MCI. The overall program flow is modelled
as a finite state machine (FSM), shown in
Figure 2. The track information could have
been stored in a simple flat file structure
but I chose to use Visual Basic’s database
interface: hence the database itself can be
read ( o r updated) via any of the standard
Windows database programs since it is in
Access format.
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MCI
Within Windows, audio compact discs are
just one type of ‘media device’. Aset of func‑
tions abstracts the control of all these
devices from the vagaries of the different
piecesofhardware.There are three possible
ways to control and manipulate media
devices fromWindows (ignoringdirect hard‑
ware interaction).

First, you can use Visual Basic’s MCI
VBX ‐ this providesaset of ‘tapeplayer’but‑
tons to automatically control most of the
common activities, such as play, stop and
skip tracks. It allows the programmer to
concentrate onotheraspects of the program.
However, there is a problem with some cad‑
dyless CD-ROM drives ( m i n e included)
where, if the drawer is open, theeject button
closes the drawer and immediately opens it
again. Last time I looked for informationon
this, Microsoft and the drive manufacturers
were still investigating. (Microsoft Knowl‑
edge Base entry Q116451 describes the
problem and a clumsy workaround.) I also
haddifficulties settingthe time format. (I do
notknow if this is a generic problem,orjust
happened with my drive.) An added draw‑
back of this high-level driver is that per‑
forming some activities via the restricted
MCI control interface is quite tedious: it
takes many statements, say, to determine
the lengthofa particular track.

At the other extreme,you can use ‘direct’
access functions ‐ there is a C function
library to controlmediadevices,usingstruc‑
tures to pass information to the drivers and
back. This is all quite efficient, but is awk‑
ward to use from Visual Basic. Had I been

Declare Function m c i S e n d S t r i n gLib "mmsysten"
( ByVal l p s t r C o m m a n dA sString,
ByVal 1 p s t r R e t u r n S t r i n gA sString,
ByVal u R e t u r n L e n g t hA sInteger,
ByVal h W n d C a l l b a c kA sInteger) A sLong

Sub mciCommand (cmd As S t r i n g )
Dim status As L o n g
s t a t u s = m c i S e n d s t r i n g ( c m d , " " , 0 , 0 )

End Sub

Punction mciRequest ( c m d As S t r i n g ) As S t r i n g
Dim s t a t u sA sL o n g
‘Dim ret A s S t r i n g
Dim i A s I n t e g e r

r e t = S t r i n g $ ( 2 0 , 0 )
s ta tus = m c i S e n d s t r i n g ( c m d , r e t , 2 0 , 0 )

For i =1To20
I f A s c ( M i d § ( r e t , i , 1 ) ) = 0 Then Exit For

N e x ti
Rem The -1 below is abit l a z y , b u tI know
the end of
Rem the stringwill never behit anyway
m e i R e q u e s t= L e f t $ ( r e t , i - 1 )

End Function

Listing1 -MCIroutines
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( s  A s  I n t e g e r )
hourg lass p o i n t e r f o r d u r a t i o n

- E n a b l e d= True
E n a b l e d= False
‘ E n a b l e d=False

wri t ing in C, I would have chosen this
method.

The final option, halfway between the
two above, is to use MCI command strings.
You have to build command strings for
media control operations andpass them to a
single function which decodes them and per‑
forms the requested function. Responses
from the driver are returned in the same
way. The MCIcommand strings are easy to
readandunderstand,and the priceyou pay,
the cost to parse the strings, is negligible. In
the CD player application, the translation
just takes a few extra microseconds to per‑
form. This is the mechanism I chose and I
will describe it in more details.

An example of an MCIcommand, to play
tracks five and six ofa CD, is:
p l a y cdaud io f r o m 5 to 7
All MCIcommands consist of an initial key‑
word ( p l a y in the example above), a device
name (suchas waveaudio for .WAV files,
a v i v i d e o for . A v I files, or, o f course,
cdaudio for audio CDs - these names
appear i n a [ m c i ] section i n s y s t e m . i n i
with their corresponding drivers), and any
parametersrequiredby thecommand.There
are other commands for opening andclosing
the door; setting and getting the position;
reading the number of tracks; initialising
and shuttingdown the device entirely,etc.

Most commands have two optional para‑
meters: w a i t and n o t i f y . The former
causes the command to block until the
action is completed. This is useful in , for
example,waitinguntil the CDdoor hasshut
before try ing to read the disc. ( A t other
times, w a i t is definitely not wanted: had it
been specifiedin the example above,control
would not return to the main program until
track six had finished!) The latter causes a

EXE: The Software Developers’ Magazine
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Case sGot
d i s c S i g n a t u r e
loadTrackList
cmdEject Caption = “&Ej

cmdPlay.Caption = "&Play"
cmdP lay.Enab led = True
cmdRight .Enabled = True
cmdLeft .Enabled = T r u e

Case s P l a y

Listing2 -FSMprocedure

message to be sent to a specific window
when the activity hascompleted ‐ not really
usable directly from Visual Basic, though it
must besaidthat the MCIVBX does support
notification properly. However, experimen‑
tation seems to suggest that it takes a long
time for a notification to be sent, and the
workaroundI use,just pollingthe device on
a timer, results in no perceivable lossof per‑
formance.

Discpositionscanbeexpressedin anum‑
ber of different time formats. The most use‑
ful are:

e msfor milliseconds,
e m s f for minutes,seconds and frames

( i n the format mm:s s : f f ) ,
e@and t m s f for tracks, minutes, seconds

and frames ( i n the format
t t : m m : s s : f f ) .

In the latter two, trailing zero fields may be
omitted. In the t m s f format, the number 5
behaves as 05:00:00:00 meaning the start of
track five,asusedearlier in theexample.The
time format is selected using,for example:

s e t cdaudio t ime format t m s f

Once atime format is selected, it remains in
force until next set.

In Visual Basic,MCIcommands are exe‑
cuted via the function m c i S e n d S t r i n g ( ) .
I tsdeclaration is shown at the top of Listing
1 and its arguments are the command to
execute, a string for any response, the size
available for the response, anda handle to a
window for notification messages (not used
here). The return value is an error status,
zero meaning the command was processed
successfully.

To make the function easier to use, I
encapsulated it in a couple of routines,
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shown in the rest of Listing 1:mcicom‑
mand() just sends acommand, andmciRe‑
q u e s t( ) does the same thing but also
expects a response. In the latter case, it was
easier to make the function return the
response string. Since m c i S e n d S t r i n g ( )
fills in a standard C null-terminated string,
Thave to manually trundle alongit to deter‑
mine the end point, otherwise m c i R e ‑
q u e s t ( ) would always return a 2 0
character string, with all but the first few
beingnulls (ASCII zero).

Incidentally, this sort of thing is much
more insidious than you might think
becausethe nullcharacters donotappear on
the screen, so inspection does not highlight
the problem at al l unt i l you look at the
string’s length.

To request the numberof tracks andplay
tracks 5 and6, I use:

mciCommand “ p l a y cdaudio f r o m 5 to 7"
numTracks = v a l ( m c i R e q u e s t ( " s t a t u s cdau‑
d i o number o f t r a c k s " ) )

Remember,mciRequest ( ) ’s returnvalue is
astring,hencethe useofv a l () to convert it
to an integer.

Note that, in the two routines,the status
value returned b y m c i S e n d S t r i n g ( ) i s
ignored. Duringdevelopment, I was usinga
slightly modifiedform of the procedure:

Sub mciCommand ( c m d As S t r i n g )
Dim s t a t u s A s L o n g

s t a t u s = m c i S e n d S t r i n g ( c m d , " " , 0 , 0 )

I f s t a t u s < > 0 Then
MsgBox cmd & C h r $ ( 1 0 ) & s t a t u s , 4 8 ,

“MCI e r r o r "

E n d  I f
End Sub

Hadthere beenanerror, this variant ofm c i ‑
Command() would have told me about i t . (I
hada similar variant of the mciRequest ()
function, too.) The only errors I came across
were development ones such as mistyping
the command string,or the device still being
open after a previously aborted run.

Sofar, I haveconcentratedonaudiocom‑
pact disc, but one of the nice things about
MCI is that what I have just described is
more or lessall there is to it! Other devices,
such as video, are controlled in almost the
same way. Forexample, the lines:

mciCommand “ o p e n f : \ m i c k e y . a v i t y p e

a v i v i d e o a l i a s m i c k e y "

mc iCommand" "p lay m i c k e y ”

will play the video clip m i c k e y . a v i . The
a l i a s option associates a shorthand name
with a device for further use. Other MCI
commands may be found in the body of the
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CD player program. Parsingthe stringcom‑
mands is performed by MMSYSTEM.DLL,
which must be present somewhere on the
path, typically in the Windows system
directory.

Programcontrol flow
The program interface is shown in Figure 1.
Track titles are presented in a list box and
there are buttons to start andstop the CD,to
open and close the drawer, etc. The window

T E C H N I Q U E S
way I avoidhavingto
handle window
resize requests
within Visual Basic.
To keep the number
of buttons down, I
chose to make some
buttons perform two functions ‐ the same
button opens and closes the drawer for
example ‐ but that is just an implementa‑
tion detail. Here are some requirements I

has no system menu or maximise box: that hadfor the program:

Sub cmdE jec t_C l i c k ( )If state = sOpen Then
setState sClose

Else
setState sOpen

End If
End Sub
Sub cmdLeft_Click ()

Dim t A s I n t e g e r
t =Val(Left$(mciRequest ( " s t a t u s cdaudio p o s i t i o n " ) , 2 ) )
I f t > 1 Then s k i p T o T r a c kt - 1

End Sub

Sub skipToTrack (t As I n t e g e r )
mciCommand I I f ( s t a t e = s P l a y, " p l a y cdaudio f r o m ",

“ s e e k  c d a u d i o  t o  " )  & t
End Sub

L i s t i n g3-Ejectandskipfunctions

= 0) Then
1t Then
d ( " p l a y cdaudio f rom 1 " )

( " s e e k cdaudio to s t a r t " )

=Left$(mciRequest (“status cdaudio p o s i t i o n ” ) , 8)
C l o s e Then

"s ta tus cdaudio media p r e s e n t " ) = " t r u e " Then

Listing4-Timerfunction

o t ime format m s "

Listing 5- Disc signature calculation
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stopped

Figure2 - CDplayer FSM

@ When the eject button is pressed, send
the open d r a w e r MCI command and
disable all buttons but the quit and close
drawer ones.

e@When the close button is pressed, send
the c l o s e drawer MCI command and
get ready to read the disc details ‐ note
that the play button is not yet enabled

because the program does not know if
there is a disc in the drawer.

© When it has determined that a disc is
present, enableplay,eject, etc.

e When theplay button is pressed, disable
play and enable stop.

© When the stop button is pressed, disable
stop andenableplay.

@ Whena skip button is pressed, or a track
is selected from the list, move to that
track.

e At the end of the album, stop; or, if the
repeat button is checked, start over
again.

e Finally, update the current track count
asthe disc is playing.

The easiest way to manage all this is via a
finite state machine (FSM). States represent
events like door open, door closed ( w i t h or
without a disc), disc detected, playing and
stopped, etc. Button presses and other
actions cause the FSM to move from one
state to another. On entry to a state, some
operations are performed,such as MCI com‑
mands. The FSM specification for this pro‑
gram is shown in Figure2. The current state
is stored in aglobal variable which, for exam‑
ple, the skip functions can interrogate to
determine if a track should beplayed or not.

A single procedure, s e t S t a t e ( ) (see
Listing 2), carries out all the processing.
Whena button is pressed, an associated
function is called. Each of these functions
calls s e t S t a t e ( ) with anappropriate state
value. set S t a t e ( ) i s not much more thana
bigs e l e c t statement with a clause for each
state. Splitting the s e t S t a t e ( ) functional‑
i ty across all the individual functions would

Forizi1fTot

T E C H N I Q U E S
not have been a good
idea because some
operations are
caused by multiple
actions, and all have
to update the state
variable. There
would have beena lot of duplicated code.
The functions in Lis t ing 3 show how the
state value is used and set when the eject
button,or one of the skip buttons is pressed.

One of the trickier bits is detecting if a
CD is present! On my drive, the player
needs a considerable amount of time
between the drawer closing and the disc
being readable.This is the reason for intro‑

MCI command strings

ducing the two states ‘drawer closed’ and
‘got disc’ ‐ the first is entered when the MCI
d o o r c l o s e operation is complete, at
which point a timer is triggered, checking
the disc every halfof a second to try to read
it. The shorter the timer period, the better
the response, at the cost of reduced perfor‑
mance for other programs runningsimulta‑
neously. When the program can
successfully read the disc, the state is
moved on. The same timer is used to check
and update the track counter in the playing
state. The timer event function is shown in

tracks.F indFi rs t “ p o s i t i o n =" &i
If tracks.NoMatch Then

tracks.AddNew
t r a c k s ( " t i t l e " ) = " < U n t i t l e d " & i & " > "
t r a c k s ( " a l b u m s i g n a t u r e " ) = M e . Ta g

t r a c k s . U p d a t e
E n d  I f

N e x t  i

t r a c k s ( " p o s i t i o n " )  =  i

_ Set db = OpenDatabase("cd.mdb")
m e a l b u m s= d b . C r e a t e D y n a s e t ("select * f r o m album where

s i g n a t u r e = “ & M e . Ta g )

8 = “ s i g n a t u r e = " & M e . Ta g
albums.FindFirst s

_ If albums.NoMatch Then
_ albums.AddNew

a l b u m s ( " t i t l e " ) = " < U n t i t l e d : " & M e . Ta g & " > "
albums("signature") = M e . Ta g

te
4 r e t S s

mciCommand " s e t c d a u d i o t i m e f o r m a t m s f "

F o r i = 1 T o t
t r a c k s . F i n d F i r s t " p o s i t i o n = " & i
I f i < 1 0 T h e n s= " " E l s es = * "
s = s & i é & " " & t r a c k s ( " t i t l e " ) & " ( " &

Left$(mciRequest ("status cdaudio l e n g t h t r a c k " & : ) ,
5 )  6 . 9 %

ls tConten ts .Add I tem s
N e x t  i

mciCommand " s e t cdaudio t i m e format t m s f "

ibititle peiees ie tracks.Close
‘ albums .Close‘Bet tracks:= ab.createnynaset ("select * f r o m t r a c k where db.Close% é paeeeioee 2 t T ) End Sub

Listing6 -Loadingthe track database
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List ing 4. Note the
test for the end oft h e
album: if the track
number is greater
than the last or less
than the first on the
album, the player

either stops or goes back to the beginning
depending on whether the repeat box is
checked. This is a rather sloppy test, but I
have found that using M C I notification
results in no noticeable improvement.

Database
The next step is to recognise what is on the
disc and to present a track list ( re t r i eved
from a database). The database has two
tables:

® album, with fields s i g n a t u r e (longinte‑
ger) and t i t l e (string),

@ andtrack,with fields a l b u m s i g n a t u r e
(long integer), t i t l e (string) and p o s i ‑
t i o n (integer)

The database tables are rather basic: I did
not bother to have separate artist and title
fields, just one string used byboth. I did not
create this database withinVB,butusedthe
Data Managerapplication which comes with
VB, though it would have been possible to
use Access, or any other tool that generates

a database format which VB understands.
The Data Manager itself is aVB program;
the source can be found at
hittp:/ /www.microsoft.com/ k b/ softlib/
mslfiles/DATAMGR.EXE.

The signature ( s i g n a t u r e and album ‑
s i g n a t u r e fields) i sa longinteger intended
to beunique for each disc, to make identifi‑
cation of aCD a very quick operation. I have
chosen to calculate it as the total playing
time in seconds in the bottom word and
number of tracks in the upper word. I have
simply assumed that this a unique value for

t r ing

“ "  T h e n
db As Database

lim albums A s D y n a s e t
\ b l T i t l e . C a p t i o n  =  s
le t d b = O p e n D a t a b a s e ( " c d . m d b " )

albums.Edit
albums(" t i t le")  = s

ums ( " s i g n a t u r e " ) = s i g
i s . U p d a t e

-Close

each CD, though the program ought to check
for collisions ( ie two or more discs with the
same signature value). Morecomplex values
could be used, such as a character string
made up of all the track times. Alterna‑
tively, the album table lookup could check
for more than one record with the same sig‑
nature and try to select the correct one ‐ it
could check the individual track times of
albums with the same signatures to see
which matches the disc in the drive, and if
the albums were still indistinguishable, ask
the u s e r to select one. However, the long

Box$("P lease e n t e r t h e album t i t l e , or h i t c a n c e l " ,
“Album t i t l e " , l b l T i t l e . C a p t i o n )

Se t albums = db.CreateDynaset ( " s e l e c t * f r o m a lbum w h e r e s i g n a t u r e = " & M e . Ta g )
albums.FindFirst “ S i g n a t u r e = " & M e . T a g

Listing 7 -Album title

Windows
SHOW
O LY M P I A
27th February to Ist Marcl
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integer will do for the present. Each track
record includes the signature of the album
to which it belongs and the position,or track
number, on the album. The signature calcu‑
lation can be found in Listing 5. The signa‑
ture is moderately complex to calculate and
is used a number of times throughout the
code. Because of this, I store it as the t a g of
the cur rent form instead of continually
recalculatingi t .

Whena disc is loaded, its signature is cal‑
culated and lookedup in the database: if it is
not found, adummy entry is created to pro‑
vide a placeholder for later alteration. You
can see how the data table is accessed via a
dynaset in the loadTrackL is t ( ) procedure
(Listing 6): the set is formed of all records in
the album table which have a given signa‑
ture ‐ hopefully no more than one record,
though I donotcheck that. A similar dynaset
lookup is used to extract the tracks, and
placeholder entries are created if none are
found. By the time the disc is ready for play‑

Figure 3 - Track details entry window

996
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ing, a track listing and album title will be
available for display, though they may be
dummy ones created by the program. The
album title is changed via the double-click
action ofthe namelabel: see Listing7.Notice
how the signature is taken from the form’s
t a g insteadof beingrecalculated.

Updating the track list in a similar way
wouldbesomewhat laborious, soI use a sep‑
arate form, illustrated in Figure 3, which
uses bound controls and a data control to
update all the track titles for an album.
Whenthis form is activated, it associates the
data control with the track dynaset intro‑
duced earlier ( i n i ts load event handler).
Moving through the dynaset fills in the
boundcontrols with whatever is in the data‑
base.Any change made in the track title text
box is automatically saved back into the
database. When this second form is dis‑
missed, l oadTrackL i s t ( ) i s called again
to updatethe listbox. It is interestingto note
that the only pieces of code I hadto write for

this form were the load handler ( to
associate the data control with the
dynaset) and the dismiss button (to
unload the form again) ‐ VB and the
data controls handle everything else
for me. ( H a d I decided to use C to
begin with, the device control might
have been more sophisticated, but I

T E C H N I Q U E S
would havehada lotof
coding to do to work
with the database!)

Not slick ‑
but quick
In this article, I have
developed a short program to play audio
CDs under Windows. Besides showing how
easy it is to control MCIdevices, the applica‑
tion illustrates the use of databases to store
track information. This program is by no
means perfect ( is any piece of software ever
finished?) My excuse is that working around
the problems within Visual Basic is more
effort than would beinvolved in rewriting it
in C!I did start asimilar project in that lan‑
guage, but after about 500 lines of C and
resource definitions, without even touching
the database aspects, I gave up and reverted
to VB, though the finite state machine and
CDdevice control was muchslicker in C.For
an application such asthis, with the bulk of
the program involved in handling the dis‑
play or something for which there is good
VBX support, it is much easier to use VB
than C. a

Gavin Smyth is a real-time software engi‑
neer and a part-time Windows and Linux
hacker.

All the major software companies, over 150 FREE
Seminars, more than 300 exhibitors, Europe’s
largest IT Conference and Internet Expo.
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’ve finally put a colour screen on my
Sun and spent some time changing
my environment to take advantage of
i t . One of the new programs that I
have started to use is exmh. The pro‑

gram actsasagraphical front-end to theMH
mail handling system. You really need a
colour screen, because it uses colour ‘intelli‑
gently’ to indicate the state of your mail. It’s
perhaps the first Unix mail application to
provideeasy-to-use support for the display of
multi-media (M IME )mail.

However, exmh doesn’t exist in isolation.
To use i t , you need to install various pro‑
grams onyour machine. I guess that exmh is
one of those classical UNIX utilities which
builds on the work of others. I feel that all of
the programs are worth looking at. They
should install painlessly onto your system ‑
or perhaps will already be there if you are
runningone of the free PC-basedUnix.

Mh
TheMH mail handlingsystemwas developed
by the Randcorporation. It was placed in the
public domain and is nowmaintainedbythe
University of California, Irvine (UCI) . The
current release,3.8.3, was developed in 1994.

In the middle ‘80s, all mail handing pro‑
grams were monolithic single applications.
Thesame programwas usedto readandsend
mail. They didn’t handle mail storage too
well. Once you started to get some consider‑
able volume of mail, old mail became buried
in a single file that was impossible to search
or deal with adequately.

Then came MH. It is a suite of programs
that integrate well into the Unix command
line environment. Rather than having one
single command to deal with mail, there are
several, although you only run perhaps six
commands for most day-to-day use. Mail is
stored with one message per file in a tree in
your homedirectory. Conventionally the root
of the tree is M a i l , I have always renamed
the root to . M a i l sothat it doesn’t appear on
the standard output from the 1s command.
Mail is stored in namedfolders that are actu‑
ally sub-directories ofyour mainmail tree.

The basic set of MH commands is made
up of i n c , scan, show, rmm, comp and rep1l.
There are some ‘housekeeping’ commands:
p r e v , n e x t and r e fi l e .

The i n c command moves the mail from
the place where the mail system delivers it
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Some application enhancements are dependent on new
hardware. Peter Collinson’s new colour display prompted
him to move to the exmh mail front end. This is the story of
the happy union of aTcl/Tk WYSIWYG interface and the

(usually / u s r / s p o o l / m a i l / u s e r n ame o r
/ v a r / m a i l / u s e r n a m e ) into separate files i n
your inbox folder. It tells youwhat it is doing
when it’soperating. In Figure 1,the i n ccom‑
mand is addingtwo bitsofmail to my inbox
folder. The mail will beplaced into two files
called 49 and 50.To make things easier,MH
has the notion of the current message in a
folder. It’s shown by the plus sign after the
message id number.
Youcan now look at the current message

using the show program. It will pass the
message through a simple formatting pro‑
gram which is user tailorable, soyou don’t
need to see all the header lines that get
added into the message. If the message con‑
tains a MIME specification, then it will be
thrown into a viewer that can deal with
MIMEtypes. Actually, in a text environment
it can be hard to deal sensibly with some
types ofMIMEmail.

Youcan always look at aspecificmessage
by giving itsmessagenumberasaparameter
to the command, so show 5 will show mes‑
sage number5 andset the currentmessageto
that value. All MH commands understand
that anargumentwhich is a numberrefersto
that message in the current folder. You can
also specify message ranges using a hyphen
to separate the values.

Most commands don’t alter the current
message. However, the two commands n e x t
and p r e v will show the next and previous
message respectively, and reset the current
message number.

You now might like to reply to the mes‑
sage: you can do that with the r e p 1 com‑
mand.The r e p ] is easy to usebut is actually
somewhat complicated behind the scenes. It
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regularMHcommand set.

generates a message header by formatting
partsof the messageyou are replyingto. The
formatting uses a control file to pick From,
Reply-To andCcheader lines from the origi‑
nalmessage. It then uses their values to gen‑
erate a newmailheader.Youcaneventually
edit the body of the message or the headers.
MH allowsyou to use your favourite editor if
youwish. It alsoprovidesasimple input pro‑
gramcalledp r o m p t e r that youjust type into
to create the message.

Having replied to the message, you may
wish to delete it. You use the rmmcommand
for message deletion. Actually, the rmmcom‑
mand doesn’t delete the file containing the
message, it renames the file to start with a
comma. So message 50 will become , 50.

47



A P P E C C A T L E O M G E N E R A

DUCTORY PRICE
£199.00

= =e ‑
Simply statedWizdom/Pro revolutionizes the development aa re male! 66Wiedom ProbingsObiect
of applications for personal computers. pe at ee : Orienteddesign concepts

m/ to end-userprogrammers")9)
Wizdom is the 4th GenerationApplication Development
product which lets you utilize the Object Oriented
Analysis & Design (OQOA/OOD) approach to computer
applicationdevelopment.

RateN e e d l e m a n ,Editori n

All of the once theoretical details of Object Oriented
seed l i ngans tevgia 6 fe byWinton B i . PHONE/FAXNOWTOORDERSTANDARD EDITIONOFWIZDOM PRO

ATA SPECIAL INTRODUCTORY PRICEOF£199.00 eLus par AND vary
Wizdom facilities are, in effect, aVisual, User Friendly TELEPHONE; 0121 323 3433 FAX: 0121:323 3779
extension of Object Oriented programmingdesign and
implementationconcepts. The useof Classes, Subclasses,
Inheritance,Encapsulationand Polymorphismare anatural,

Pleasedespatch (copyleopes)ofthe Standard Edition ofWizdom Proat the introductory price of£199.00 plus p&p_|
j ind VAT at£46.56 per copy. Total amount payable £__ |

|intuitive and inherent part of theWizdomApplication | Name = = = = =
Developmentexperience ! | Address = = = 7 |

Teel - y a l |
; |

Three versions are available Standard, Professional or | Postcode ‐ _ _ _ _ ‐‐ =
Corporate/Enterprise editions. PleasedebitmyAccess/Barc rdka = Expiry Date _Signature

TTTTTT Ty L T ] i -_
| enclose acheque made payable toWhitestrand Software Limited for. \Easily andpainlessly,Wizdomwill change the way you

think about application development andwill make the Please return FREEPOST to:Whitestrand Software, FREEPOST BM6899, BirminghamBS7BR = \YHITESTRANDObject Oriented transformation for you ! S O F T W A R

“From a programmer’s perspective,
_the best thingabout usingqCF is
‘the time it saves and the mistakes
~youdon’t make.”

‐Engineeringmanagerat.afactory automat ion consultingfirm

D

EverLock| SottwareCopyProtection
SOFTWARE-ONLY COPY PROTECTION System: Can be applied to virtually any program
without code-change; transparent to application program; p o s i t i v e securi ty against
unauthorised use or theft ; Date, Execution Count, Network con-current Limits & program
Access/User-Data Flags - remotely rese t by telephone; Dynamic Fi le Compression;
supports al l DOS based programs including WINDOWS, WIN'95, 4GL & DOS Extender
programs; Remote product support; Product ser ia l isa ion and User Registration
information; easy to use & support in - the-fie ld ; up-grade suppo r t o f products; Site
Licence and options for media r e s t r i c t i o n ; uses standara diskette media, supports all
Hard/Floppy disk formats; CD-ROM protection; all networks supported; mass‑
duplication; establ ished in 1986 & used worldwide in over 100 countries.

EverKeVY HardwareCopyProtection
TOTAL Hardware Compatibility; Single-Wire-Zero-Load, no PU power requi rement ;

One of the world’s leading travel reservation, stock market
~ factory automation consultants data delivery, process control,
chose Quadron’s qCF communi- ‐ telecommunications switching,
cationsdevelop- Syne &asyne point of sale,
ment tools to and automatic
speed their cus- bank services. patented design not available in ANY other Key product; transparent to program and

* ¥. i End User; Date & Execution Limits - remotely reset bytomers work. You'll find telephone; no program source code changes areBy using qCF that Quadron necessary: Product Serlatisetion and ‘secure tring’
: u p t o y t e s+ 1 6bytes m o d i fi a b l efrom thewith co-processor development programi protes ts . virtually” any. program:
cards and PCs, . ‘Communications tools are easy to easy-to-use programming software with 3

User Levels; Dynamic encryption &
File Compression; Developer
defined Expire and Unauthorised
Messages; support for most
networks; optional .OBJ code
(encrypted!) for customisation &

co-processor card
they accelerate install, easy to
their coding, improve their over- use, and totally productive.
allsystemefficiency,andshorten For today’s dependable solu‑
t i m eto market. tion to your communications
Quadron's products bring needstomorrow, contact usnow.

them C-language, multi-tasking
development on the card. They
support async, bisync, HDLC/ 4h °
SDLC, X.25, LAP-B and custom UH Quadroif
variations: 209 EastVictoria Street
Worldwide,our tools arehelp- Santa Barbara, CA93101. USA

ingpeoplewith other demanding igh fax +1805-966-7630
communications applications like |e telephone +1805-966-6424

linking with source code changes; true
compatibi l i ty with ANY PC or ‘clone’

3 , H I G H S T R E E T , S T U D L E Y
WARW ICKSH I R E . B 8 0 7 HN
U N I T E D K I N G D OM
Tel: 01 527 85 3322 Fax: 01 527 85 4411
BBS: 01 527 85 7878 (8, 1, None Parity)
Internet: gwa@gwassoc.demon.co.uk© 1996 Quadron Service Corporation. All trademarks are the property of their owners.

CIRCLE



nature. Again, you can
use your own favourite
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editor, if you wish.
This briefdescription

of the basic commands
doesn’t really do justice
to MH. The user inter‑
face is very well thought
out sothat you have very
little to type when issu‑
i ng commands; the sys‑
tem provides context for
those commands to oper‑
ate. In addition, the sys‑

Comments are:

Figure2 - General look of exmh’s screen, slightly tailored
from the distributed version.

About every other day, I find myself looking
though the comma files for amessage that I
should nothave deleted. It’sagood feature.

The rmmcommand doesn’t change the cur‑
rent message, which can be a pain because
you usually want to remove the current mes‑
sage and read the next one. I have a shell
script called rmm+ that is simplya call to rmm
followed bya call to n e x t .

If youwant to keepthe message,youprob‑
ably don’t want it cluttering up your inbox,
and the r e fi l e command can be used to
move the message to another folder. MH
interprets a string preceded by a plus asthe
name of a folder).

Context-based
There is considerable implied context in all
MH commands. Take the r e fi l e command;
r e fi l e and k e e p movesthe current mes‑
sage in the current folder to anew message
ID in the folder calledk e e p . It will create the
folder if it doesn’t exist. Actually, it will ask
permission first, in case you mistyped the
folder name. By default, the r e fi l e com‑
mand will delete the original message after
havingmovedit.There’s an optionto r e fi l e
which ensures that a hard link is created.
This means that the message can appear in
several folders shouldyou want that.

By now,you have forgottenwhat is sitting
in your i n b o xfolder: use s c a nto see alisting
of i ts contents. The listing looks like the out‑
put from i n c that we saw earlier (Figure 1).
It will use the current folder, unless you give
the commanda folder name: scan + k e e p

Finally,you mightjust like to send a mes‑
sage to someone with the comp command. It
reads a user-tailorable mail template soyou
can add your own header lines and your sig‑
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temallows you to provide
a configuration file, nor‑
mally called . m h _ p r o ‑
fi l e . All the commands
read the file on start-up.
It’susedto provideglobal
information. For exam‑
ple,here’s the start of my
profile file:

P a t h :  . M a i l
E d i t o r : / u s r / l o c a l / b i n / m h / p r o m p t e r
p r o m p t e r - n e x t : / u s r / l o c a l / b i n / j o v e
The first line establishes my non-standard
location for the mail tree. The next two lines
tell the composition programs such as r e p 1
and comp that I like t o usethe p r o m p t e r pro‑
gram whenI initially call the program, and
then I want to use my preferrededitor for any
subsequent editing.

In addition to global information,you can
supply command specific data. All MH com‑
mands look in the profile file for their own
name and interpret any text that follows the
colon asprogram arguments. It allows you to
set up standard options for the commands
andnotworry about typingreams ofprogram
arguments on the command line. For exam‑
ple, I like to annotate messages to which I
have replied. I get the r e p 1 program to add
some lines into the file that say who I replied
to and when. For that, I add:
r e p l : - a n n o t a t e - i n p l a c e
into m y . m h _ p r o fi l e file. Now,whenever I
r u nthe r e p 1command these parameters are
automatically set by the command.

Well, I hope that gives you a flavour of
MH. I’vebeenusingit for severalyears andit
provides me with the mail handler of choice.
The exmh program uses all these commands
(andafew more)to front-end the MH system.
In fact, exmh does nothing but provide you
withaTcl/Tk WYSIWYGinterface to the reg‑
ular MH command set.

Tel/Tk
TcV/Tk is actually two things. Tcl stands for
Tool Command Language and its author,
JohnOusterhout, states that youshould pro‑
nounce it tickle (althoughI resist this). Tcl
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provides a ‘shell-like’scriptinglanguagewith
variables, loops andexpressions. Tcl is inter‑
preted and is supplied as a set of C proce‑
dures that can beembedded in applications.
The idea was to provide a single language
that could beplumbed into different applica‑
tions making them extensible in the same
way that Lisp supports the Emacseditor.

Tk is an extension of Tcl. It’s a toolkit for
the X Window system. It takes its look and
feel from the Motif model, but does not use
Motif from OSF. Tk extends Tcl by adding a
set of commands for buildinguser interfaces.
You can create X applications from a simple
text scriptofTclcommands.The Tcl/Tk script
can interface to the system using several
methods. It can deal with files, Tcl provides
file handling mechanisms. You can execute
standard Unix commands, Tcl allows you to
execute commands and obtain their output.
And you can write your ownC routines and
embed them in the Tcl/Tk application.

I wrote about Tcl/Tk in EXE,in November
’93. Since then, there have beena couple of
new releases of Tcl, it’s now at release 7.5
alpha 2.There has beenalso amajornew ver‑
sion of Tk, release 4.1alpha 2. Several of the
old features have been reworked in places to
make the language more coherent. The
changes meanthat your existingapplications
may need conversion for the new Tk. How‑
ever, the code changes that youneedto make
are well documented, so the change-over is
not difficult.

I have found the new Tcl/Tk an improve‑
mentonthe oldone. The problemsthat I used
to have with cut and paste into a Tk widget
have gone away. The new version deals with
the Compose Key on my Sun keyboard, it’s
been important to be able to get the ful l
Latin-1character set into my address data‑
base application. There are a bunch of new
features that I have yet to make use of, like
the ability to includeimages in ageneralpur‑
pose way in widgets.

Finally, the FTP site contains ports of
Tcl/Tk for the Macintosh and also Windows
(both NT, 95 and good ole 3.1). I've taken a
peek at the Windows 3.1 port. It comes as a
binary pukka Windows install k i t that went
up onmy Windows 3.1systemvery easily. It’s
avery alpha release,sodon’t expect it to beall
singing and dancing yet. It allows only one
Tcl/Tk application to be running on the sys‑
tem at any one time, so I judge that it is not
ready for the big time yet.

Finally,exmh
As I write, there has been a new release of
exmh too, version 1.6.5. It went up on my
machine painlessly. BrentWelch, the author
of the program, provides an easy-to-use front
end for installation. The install program,
itself, is written in Tcl/Tk.
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ciates. It'sISBN1-56592-076-7.(
ProgrammersfromO'Reilly,
There isnowaWebpage
h t t p : / / www.sunlabs.
from f t p . sm l i . c omThere
/comput ing/programming/
interestingTcl/Tk s i t eis f t p .aud.i o e
archive in the public directory/ t c l .
‘ ‘Youcan getexmhfromtheaforementionedTcl/Tk FTPsites or ‐‑
mous FTP toae:a cominB i eee

Figure 2 shows exmh as I use i t . Users of
xmh will recognise the general look of the
screen. In fact, I have tailored it slightly from
the distributed version. Tailoring is mostly
done using the menu that drops down from
the Preferences button on the top line of the
display. I have added a blue background to
the scroll bars and lightenedthe grey usedin
the screen display. I’ve also swapped the
scroll bars to the other side of the exmh win‑
dow.The remainingbuttonsonthe top line of
the display give help,and allow you to estab‑
lishyour own set ofkeybindingsandto set up
some privateMH address aliases.

The exmhwindow is split into three. The
top line of rectangular boxes shows my fold‑
ers. The current folder is shown in blue. I ' l l
come onto the yellow one in a while. I don’t
havemany folders, soI configure the display
to show them all. I t ’s possible to have a
slightly different display that contains a
cache of frequently used folders ( i t is then
positionedjust under the normal list of fold‑
ers display). The middle window displays a
listof themessages in the current folder, and
the bottomone shows the current message.

The current folder is selected by pointing
with the mouse at the appropriate folder box
and clicking the left button. The MH s c a n
command is used to generate the active dis‑
playshown in themainarea in the top halfof
thedisplay. In the image, the current folder is
inbox .Mailthat I have readisshownin light
grey andmailthat I havemarkedfor deletion
is displayed in darker grey.The blue text is a
message that I haven’t looked at yet. The
white line with red text is the current mes‑
sage shown in the message area in the bot‑
tom half of the screen. The yellow message
line and the yellow folder box above marks a
refiled mail message. Refiling the current
message is very simple, you simply point at
the destinationfolder andclickwith the right
mousebutton.

The row of buttons above the folder mes‑
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sage list perform operations which relate to
folders. The New button will create anew
folder. TheFlist buttonwill refreshthe folder
display in the top line,this buttonis neededif
the set of folders change without the knowl‑
edge of the current exmhapplication.

The Jnc button simply calls the MH i n c
command to loadmail from your spool mail‑
box into the i n b o x folder. Actually, you can
configure a background helper process to
wake up periodically and r u n i n c automati‑
cally. Time is savedbecauseyoudon’t needto
wait for i n c to berun.

The Commit button is a good feature.
None of the actions that you specify on mail
messages, deletingor refiling them,will hap‑
pen until you hit Commit. I tend to deal with
mail in batches, readingamailmessage and
marking it for deletion. Commit then clears
things down ready for some new mail. This
buttonprovidesaneasyway to undothings if
youmake amistake.

The Search button allows a search of all
the mail in a folder for specific characteris‑
tics, perhapsmail fromaparticular personor
mailwith some word in the title. The Search
buttonuses another standardMH command,
one that I have not described above, called
p i c k . Finally, the More button causes a
menu to drop downwith several other useful
options.

The area betweenthe folder andmessage
areas is used to display status messages. It
also contains the big black friendly diamond
that allows you to move the partition up and
down between the two areas. You will find
that exmh makesa point of remembering
positional information. Soonce you have
altered the placing of the central bar, it will
appear in that position whenever you start
the program again.

Under the folder
The message area shows the current mes‑
sage. I haveelected to setup some special tai‑
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loring so that the From and Subject header
lines appear in blue and red respectively.
Above the message area is a set of buttons
that also map onto standardMH commands
(the Send button maps onto the comp com‑
mand, Prev and Next map onto p r e v and
n e x t , Move and Link are variations on
r e fi l e ) . TheForwbuttonforwards themail
to someone else. Delete marks the current
mailmessagefor deletion, turning the appro‑
priate line in the folder display list to dark
grey.Reply brings up a small menu that sup‑
ports different reply styles, dependingonthe
From, To and Cc lines in the original mail.
Themenuis configurable,sootherflavoursof
reply can beoptionally slotted in. The final
button,More, brings up a menu of less used
choices that can be applied to a message.

There are several things that I like about
the exmh interface.First,it makesintelligent
use of colour to prompt you about the differ‑
ent actions that you can take on your mail.
Second, it will track what you are doingand
take sensible default actions. For example,
the Delete buttonmarks a message for dele‑
tionandthen automatically displays the next
message. If you have started going up the
screen using the Prev button, then the ‘next’
message for Delete will be the previous mes‑
sage in the list.

Third, some thoughthasbeengivento the
look of the screen. The divider that you can
see between the header of the mail and its
body is unobtrusive andclearly showswhere
the message begins and ends. The divider is
used between sections of MIME mail mes‑
sages. When the data in the MIMEmessage
maps into displayable text, you can suddenly
see a whole mailmessagebeingdisplayedon
the screen. Seeing the whole thing is consid‑
erably more friendly than theequivalentMH
command, where each segment of the mes‑
sage is displayed separately.

The program has several other bells and
whistles. For example, it understands that a
mail header can containa line that specifies
the home page of the sender. Mail from me
now contains amail header line like:
X - u r l : h t t p : / / w ww. h i l l s i d e . c o . u k
The line triggers a change in the status dis‑
play region of the screen giving you a button
to press that fires up a Web browser of your
choice pointing at the URL. You can also
searchmailmessages for URLs.

All the software mentioned in this article
is available directly on the Internet, see the
box ‘Gettingthe software’. a

PeterCollinson is a freelance consultant spe‑
cialising in Unix.Hecan bereachedelectron‑
ically aspc@hillside.co.uk, byphoneon
01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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Essentialpointers
Francis Glassborow

invites you to
simulate Lady Luck.

ode can fail in a variety of dif‑
ferent ways: ultimately the
blame lies wi th the program‑
mer. Sometimes it can be a sub‑
tle failure in knowledge or

understanding. I wonder if you can spot the
problemwith the following code.

The task is to write a simple program to
generate a random selection of six distinct
numbers froma set of 49. (Quite a popular
task last year!) You want the program even‑
tually to generate all possible combinations.
Asthe productis for the current generationof
home equipment, i n t s will be 16-bit.
Although you are going to pretty it up for
sale, the core ofyour program is:

ik, main()£
jk voles [49]
wt i, selec, tmp3

1 )Fisk ‘ w i l e ,the mau,
fr (= 0; 1449; d+)

vous[i]=4+1;
If s& tae roudon, wuubor qeuralir from.
(| Yo. sug cak

swan. ((wusiaye)t i (0));I s h ah ecrmt o r,b a r kfrom the
[exc ofheisk,swapea,d e s
|| wth, once deme, randowly chosen,
[| frou ta part of th bist pir fthe

for ( =49; i> 1; i - ) £
see =rund()%¢;

=vals [i -1];
veluns [2-1] =voluas [sdct];
vlusss [seect] =timp;

pratt ("The sinc muubers ane, :");
for ( b =0 ;& <6 ; i t t )prt("od ", values [i]);
pad ("\n");

; reuny 0;

Don’t grab your keyboardto tell me what ter‑
rible code this is; I know. In the production
version, magicnumberswouldbereplacedby
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manifest constants of some kind, the ‘shuffle’
code would be turned into a function, header
files would be included, and so on. Instead,
spot the fundamental flaw. It does not, and
cannot, meet the design target. Can you see
the problem?

C variants
DespiteC’s somewhateccentric syntax, it has
becomeimmenselypopular bothfor program‑
mingand asthe basis for new languages. C++
is the mostwidely-known Cderivative. Many
of us get irritated by the problems C causes
C++ because ofthe original design decision to
respect legacy C code. Practically we must
accept that this property of C++ has beenone
of its major selling points. It is also the cause
of many problems for the designers of the
C++ language and not a few problems for its
users. I think that even trainers and writers
might have preferred something with fewer
special cases and eccentricities. However, if
you have any doubts that supporting legacy
code can be critical you have only to look at
what has (not)happenedto Objective C.

I have recently come across two other C
variants. The first of these is Cminus minus.
The two minuses represent ‘no pointers’ and
‘no type declarations’. This is available as an
interpreted language for MS-DOS, OS/2 and
Windows. If you want to try it out, the DOS
version (a shareware product) should be
available from Demon’s ftp site
(ftp.demon.co.uk) in the CUGsub-directory.

Rather more important is the newcomer
from Sun Microsystems, Java. The lan‑
guage’s designers were well familiar with C
and C++ but did not feel any need to con‑
strain themselves by supporting legacy code.
World Wide Web support has beenone of the
major factors behindthe explosive growth in
use of a language that is still in beta testing
and whose API was frozen only a couple of
months ago. It w a s designed for wri t ing
applets for inclusion in ‘active’ WWW pages
and to support an extensible WWW browser
(HotJava). I have no doubt that its eventual
range of use will be much wider than that.
Just as both C and C++ have transcended
their original designmotives,and I feel confi‑
dent that Java will do likewise. If you value
programming languages as your working
tools, take the time to find out more about
this one. Not only is it anobject-oriented lan‑
guage (rather than just a language in which
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you can do OO programming)but it supports
multi-threaded programming and provides
garbage collection too.

The Association of C& C++ Users will be
coveringdevelopments in Java (aswillEXE‑
E d . ) 1think that it will soon become a vigor‑
ous andvital memberof the C-derived family
of languages.

Last month’s problem
To save you from havingto hunt out the last
issue ofEXE,here is the code again, but with
the problem lines identified:

struckB{
wht;
vidual, vou repent () cowl { cont « if
vidual ~B () £3 //doos nog,

suc DpabloBL
ae () cowst fou «i ""eQ555
vidual. ~D() {3 M/dous wing,

1)ines
bp = ww D;
o b p =wwD[10]; // baw bae

The one that is not a problem
The first problemmanifestsat linea. Clearly
this is a declaration of a function that takes
no parameters and returns a reference to a B
‐ or is it? To clarify this problem, consider
some other examples based on a mythical
class BX which contains whatever member
functions are neededby the particular exam‑
ple. How about:

BX yobp (x);
The problemis that unlessyou knowwhether
Xis a type name or an object nameyou cannot
determine what is being declared: a function
taking an X and returninga BX, or a BXcon‑
structed from an object x. What sort of decla‑
rationB X y a b p ( X ) ; i s depends o n what kind
ofthingX is.

Vol 10-Issue 9 / February 1996



T E C H N I Q U E S

Now for a nasty variation. Consider:

wh v=t }
Syntactically legal in both C and C++,
semantically this is an error because it ini‑
tialises i with i ts own uninitialisedcontents.
It is thanks to a quirk of C grammar that the
secondi is the same as the first one. This is
not the placeto explain the tortuous rationale
that led to this monstrosity. Because C++
allows function-style initialisersthe following
is syntactically valid:

a i i )i
and has the same meaning.

I tried to get this outlawed from C++ but,
while all agreed that it was horrible, some
argued that it would break code like this:
dlass Node{

J) oviows mawbers
Node, & wort;

le (Notelak): woi k ,£3
Wrest ofdorsdefuition,

3

Such code is already conceptually broken
because this function not only looks like a
copy constructor, but is a copy constructor as
far asthe compiler is concerned.Butmandat‑
ing against bad code hasa very low priority,
soboth:

K a p i l ) a uB p =aly
are syntactically valid, and aC++ compiler is
bound to compile such code as longas a copy
constructor is available. If you really want to
link nodesby referenceyou mustwrite some‑
thing like:

Wowiewesubers
Node& uu ;

Nad (Nok™lnk) ment link) £3

2

This constructor is distinct from any of the
copy constructors and so will not be abused
by your compiler.

Ambiguities
Now what about the following:

BXvabp(’);
Is this ambiguous? Actually no, but many
with a C++ mindset may think that they are
declaringanobject oftype BXinitialisedwith
a default constructor, rather than providing
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the function declaration the compiler will
see. At best this leads to some obscure error
messages, and at worst may even result in
brokencode that compiles. It is mostunlikely
to link but we all know how uninformative
link-time error messages can be.

Returningto linea, the code must declare
a function after allbecause referencesare not
constructed: they are initialised.Nonetheless
I would be happier with a compiler that
issued a warning in sucha case. Actually, I
thoroughly dislike the C programminghabit
of declaringfunctions locally.My basic guide‑
line is ‘Do not declare things where you can‑
not define them.’

Is the above problem of importance? In
normal (sic) source code the answer is proba‑
bly nobecause the compiler canalwayseither
determine exactly one meaning, or issue an
ambiguity error. However, this is not true
when you are writing template code. Faced
with:
tonal <doss 7>
d a s sX£

I n o x
wk Pob(7);
Hi cther cok

)

How is the compiler to know if the program‑
mer intends P r o b to be an i n t initialised
from a value Y (either an i n t or something
that will convert to an i n t ) , or amember
function that takes a parameter of type Yand
returns an i n t ? This problem has only been
recognised recently, and a new keyword,
typename, has been introducedto tackle it. I
am glad that initial proposals to overload an
existing keyword ( typedef was a favourite)
failed, though had the problem been spotted
much earlier I suspect that the C phobia of
new keywords would have prevailed.

typename may alsoreplace c l a s s in tem‑
plate parameter lists. As soon as your com‑
piler understands t y p e n a m e I would
encourage you to use this option as it makes
code more readable. I ama great believer in
not overloading keywords with meanings.
Which reminds me: now we have compilers
that implementnamespace I hopethat many
will use the anonymous n a m e s p a c e construct
to avoid the use of s t a t i c in limiting identi‑
fiers to file scope. Moreonthis another time.

Something nasty
While line a was just a hook for the above
commentary, line b is nasty. Consider the C
code at the top of the nextcolumn.

Evenif apoor compilercompiles this code,
it will not work asyou might have intended.
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id resol; (snk;o r a ,wh see.) &
wh t;
for (6=05 4<site; i++)

i arrays [i] = t ;

i kw i n ,( )
floak, volun [20] ;

I dher cole,
r i n  0 ;

g
While we can often safely convert between
single object types, this will generally not
work for arrays. In the case of arrays we have
notone but two problems.The first is that the
compiler mustbeable to determine the sizeof
elements so that it can walk the array cor‑
rectly. floats and i n t s are the same size in
some implementations. The second problem
is that the layout of the objects must be com‑
patible. This one always bites in the case of
fl o a t s and i n t s .

Now look at line 6. See the problem?
BecauseDispublicly derivedfromB,a D* can
beassignedto aB* without asqueak fromthe
compiler. This is OK ‐ indeed, this is vital if
we are to exploit the polymorphic properties
of B ‐ but for the unfortunate fact that an
array of Dscan also happily be assigned to a
B * . If the resultingB* is then (quite reason‑
ably)treatedasthough it were anarray ofBs,
all hell will break loose, a s s i z e o f ( B ) ! =
s i z e o f ( D ) .

As we are notallowed arrays of references
‐ it’s difficult to see how wecould implement
these without a radical revision of C++’s syn‑
tax and semantics ‐ we must use arrays of
pointers to solve this problem.These are the
only reliable way of avoiding this hole in
C++’s type system, asall object pointers are of
the same size.

Experienced programmers will be able to
decide when they can use an array of object
type andwhen they must resort to an array of
pointers. I think the rest would be well
advisedto stick with arrays ofpointersunless
they are certain that an array of objects will
not cause problems. Alternatively, the Stan‑
dard Template Library provides safe con‑
tainer classes. a

Association of C/C++ Userssubscriptions:
individual£14, student £7, corporate £75,
Overload & C++ SIG£15 (+ACCUmember‑
ship). Forfurther informationabout ACCU
write to Francis Glassborow, 64Southfield
Road, Oxford, OX4 1PA, ring01865246490
or email (without contents) info@accu.org.
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d usto emulateandimproveupon

ae proceduresalreadyin place”
‐ DavidGilmore, Charterhouse Bank
‘A l iChange was chosen because i tprovided
fullchange managementfunctionalityfrom
change request to code implementation,
oe hy with our development environment

officeautomation system andalmost total
user configurability.”
‐ Tony Collins, EmploymentService
“We choseA l l C h a n g e because i t had
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‐ DaveHarmer, Racal Research

A l i C h a n g e is acomplete change control and configurationmanagement system that may be
tailored to site andproject requirements. It is adatabase based system enabling it to knowabout the
relationships between items and to control off-line items such ashardware or paper documents, as
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Version control
Workspace management
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Bugtracking
Life-cycle management
User roles for access control
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Release management
Unix/PC client/server support
Open interface to other tools
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Wherefore art thou, WinG?
Microsoft has presented
Windows 95 as the ideal

games platform. The
emphasis is now on the

newGame SDK, the
subject of DaveJewell’s
exploration for this month.

or quite some time now,
Microsoft has beenencouraging
developers to use Windows 95
as a platform for developing
state-of-the-art game applica‑

tions. Naturally, there are sound commer‑
cial reasons for doingthis since it represents
yet another area in which the software giant
can gainmarket dominance. Despitesewing
up the operating systemmarketandachiev‑
inga nearmonopoly in businessapplication
software, Microsoft is not restingon its lau‑
rels.What’s the betting that in less than ten
years Sega, Nintendo and the like will be
historywhile all the best-dressedgames con‑
soles will be running a turnkey successor to
Windows 95?

Orwellian nightmares aside, there are
good reasons why Windows hasn'tyet taken
the world by storm as a games platform.
Paradoxically, the strength of a particular
software architecture can sometimes alsobe
its weakness. Windows was designed from
the outset as a device independent system,
ie al l communication with video cards,
sound cards, disk drives, mice, etc is per‑
formed via the appropriate device driver.
For games, it’s crucially important to have
video performance that’s as fast as possible
in order to provide the sort of arcade-quality
graphics that areexpectedtoday. Becauseof
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Windows 95
GameSDK

the layeredarchitecture and the presenceof
avideo driver of dubious quality ( andbelieve
me, some Windows drivers are truly
appalling in performance t e r m s ) Microsoft
decided to adopt the so-called DirectX
approach which involves bypassing drivers
and communicating directly with the hard‑
ware where it’s safe to do so. At the time of
writing, Microsoft has undertaken to imple‑
ment the DirectXAPI calls forWindowsNT.
The Game SDK consists of anumber of

routineswhich can bedivided up intoa set of
functional groups as:

@ DirectDraw enables fast, direct access to
video memory. Where applicable, the
DirectDraw system allows rapidaccess to
off-screenvideomemoryandsupports any
buffer-swappingcapabilities ofyour hard‑
ware. If these facilities are present, your
program can display one image while
preparing another for viewing ‐ this is a
common technique for achieving much
smoother animation than is possiblewith
the ‘bare-bones’WindowsAPIalone.

@ DirectPlay allows the easy connection of
machines over a modem link ora net‑

Registry Editor

work, thus enabling you to build multi‑
user adventure games and the like. (O f
course, there's nothing to stop you using
this for moreserious purposes too...)

@ DirectSoundis,asthe namesuggests,an
API for producing sound effects in your
games. As with DirectDraw, hardware
capabilities such as mixing can be
exploited if present.

@ DirectInput is used to provide an inter‑
face for games equipment such as joy‑
sticks. Microsoft claims that this
interfacewill bescaleable to ‘futureWin‑
dows hardware input’ sowe'll no doubt
bepluggingour virtual realityhelmetsin
here too.

@ Finally,AutoPlay allowsa program to be
automatically r u n from a CD when the
CD is first inserted into the drive.
Strictly speaking, both AutoPlay and
DirectInput are already par t of the
Win32 API specification, but Microsoft
chose to include themagainaspartof the
GameSDK.

In addition to the above, Microsoft provides
a small API, DirectXSetup, which is

Figure 1 ‐ According to theAutoPlay documentation, changing this
entry in theWindows Registryfrom$95 to $91will letyou to test
outAutoPlay applicationsas if they were residingon aCD-ROM.

EXE: The Software Developers’ Magazine 55



Get Expert
HelpWith
All Your
Delphi
Projects...
DELIVERED RIGHTTO

YOUR DOOR,EVERYMONTH!
The DelphiMagazine is produced by Delphi developers for Delphi developers.
We aim to provide the best technical material to help you develop better
applications more quickly. Aswell asregular columns on component and expert
building, client/server and Delphi internals, there's also The Delphi Clinic to solve
your problems and Tips & Tricks too , plus in-depth feature articles, news and
reviews. Published monthly, each issue comes with a free code disk which also
includes shareware/freeware components and tools. Subscribe n o w and we ' l l
sendyou 13 issues f o r the price of 12!

peeal

Yes!Please en t e r my subscript ion to The DelphiMagazine
Please complete and fax or post to : The Delphi Magazine, 41 Recreation Road, Shortlands, I
BROMLEY, Kent BR2 ODY, United kingdom. Tel/Fax: +44 (0)181 460 0650. Email: CompuServe 70630,717
Name (Mr/Ms)
Position Company
Address

Town
County/State _________ Post/Zip code __________ Country

Subscription: 13 ISSUES FOR THE PRICE OF12, please t ick one:
D United Kingdom £75 OlEurope £80 (USA/Canada £90 O Rest of the World £95

O Please debit my V I S A/ MasterCard account by £ Card Number:
Expiry Date: / Cardholder n a m e : _ _ _ Signature:

1 | enclose a Sterling cheque drawn on a United Kingdom bank, or a Sterling Eurocheque, for £
made payable to iTec (We' l l send you a receipt . Sorry, NO purchase orders! Please do n o t sendpayment in other currencies)

|
I
I
I
I

EX |

I
I
I
|
I
I
IPlease tick one: O Please start my subscription with the current issue OR, 0 Please send me all available back issues

1 Please tick here if you do NOT wish to receive information on relevant products and services from other companies I

|
I
|
l
l
|
|
|
I
] Telephone Fax Email
|
l
l
|
|
I
I
!
|

Copyright © iTec 1996
CHECK OUR WEB PAGEAT http://ourworld.compuserve.com/homepagesiDelphiMagazine aisacemarks acxnowiedaes



designed to simplify the complex process of
installing the various DirectXdrivers onto a
user's harddisk. In fact Microsoft states that
you must use DirectXSetup rather than
rolling your own installation because of the
complexity of the task involved. The Direc‑
tXSetup routine takes a window handle ( t o

serve as the parent window of any needed
dialogs), a pathname where the DirectX
components may be found, and a flag word
which specifieswhich components should be
installed ‐ it takes care of the whole install
process and simply returns an integer indi‑
cating whether or not the install was suc‑
cessful andwhethera reboot is required.

DirectDraw
DirectDraw is the most important part ofthe
Game SDK package and will work with
everythingfrom ‘dumb’VGAcards rightup to
sophisticated display devices which support
clipping, stretching, hardware bltting, page
flipping and so on. The DirectDraw API is
based around the COM (Component Object
Model) architecture that’s usedbyOLE. This
mightsound likebadnews for plain-vanilla C
programmers, but the interface to Direct‑
Draw is both procedural and object-oriented.
If you're not familiar with how this works,
then look a t the I C l a s s F a c t o r y and
DECLARE_INTERFACE macros and defini‑
tions in the OBJBASE.H include file (part of
the standardWin32 SDK distr ibut ion) .

As stated in the documentation, Direct‑
Draw isn’t a high-level graphics API. The
emphasis in on speed while maintaining
device independence. It cannot becompared
to OpenGL which is a sophisticated 3D ren‑
dering package. LikeNT,DirectDraw intro‑
duces the concept o f a HAL ( H a r d w a r e
Abstraction Layer) which sits between the
device-dependent driver code ( lower leve l )
and the device-independent routines (higher
level). In DirectDraw, the HAL is responsi‑
ble for allocating, freeing,movingand trans‑
forming display memory and for reporting
device capabilities back to the high-level
code. Whenevera certain capability is not
present, the higher-level code takes respon‑
sibility for emulating the missing function‑
ality. It can beeither an integral part of the
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Figure2 -TheGameSDKcomes with a numberof useful test-bedapplications
which can beused to debugdrivers andensure that things are correctly configured.

Now if only they toldyou how towrite the drivers

display driver software or a private DLL
that communicates with the display driver.
In any event, it is implemented by the chip
or boardmanufacturer. The HALcode must
bewritten for speed ‐ all parameter valida‑
tion is assumed to have been done by the
higher-level DirectDraw code.

Anumber ofdifferent objects are usedby
a DirectDraw application, some of them
being:

@ The D i rec tD raw object itself. This rep‑
resents the actual display device.

@ D i r e c t D r a wS u r f a c e objects. These

ARCADE |

represent an area of display memory
which may or may not currently point to
visible frame memory on the card. If not,
the memory corresponding to aD i r e c t‑
D r awS u r f a c e will usually b e mapped
onto spare video memory, but it can also
bemappedonto the PC’s normal system
memory. D i rec tDrawSur face objects
are used to implement overlays and tex‑
ture maps.

e@A D i r e c t D r a wP a l e t t e object repre‑
senting a 16- or 256-colour palette. A
palette has to be attached to a drawing
surface before it comes intoeffect.

Figure3 ‐ Not another stupid clowns and custardpiesgame!
An excellent exampleof what you wouldn’t want to dowith the GameSDKroutines.
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C++ Video - New & Emerging Features - 1995
This highly rated video thoroughly explains important new C++
concepts such as exception handling, run t i m e type ident ificat ion,
namespaces and The Standard Template Library.

pop_heap(v.beg in ( ) , v. e n d ( ) ,
less<int>Q4

v.pop_back( ) ;

v.push_back( ‘ 2);

push_heap(v.begin(), v
l e s s <

The course includes hundreds of code samples, diagrams and
animations together with the full STL source code on disk, and a
large number of examples.

Comprising over 7 hours ofdeta i led explanations, you will find that
“New & Emerging Features” holds your a t ten t ion right to the last
minute, and is definitely an opportuni ty not to be missed.

InstalISHIELD

InstalISHIELD is the
worldwide standard
for creating graphical
installations on a wide
range of platforms.

With InstallISHIELD you

can create _bullet-proof,
professional installations
for your applications.
Quickly!

InstallSHIELD has been proven on more than 20,000 installa‑
tions, with nearly every combination of software/hardware used
in the PC environment and is used by companies such as Novell,

Lotus, Informix & Symantec.

With built in high performance file compression, auto-system

information checks and impressive functionality and
performance can you afford to miss out...?

To Order or for further Info call:
Tel: (44) 181 316 5001
Fax: (44) 181 316 6001

IGHLANDEOTARELTD R

MED ASTHE

Buy, Visual SUCKEDIT Has

THE FEATURES AND POWER YOU CRAVE. WITH
AND THOUSANDS OF DEVOTED USERS, ViSUAL SUCKEDIT HAS REPLACED

Brier as CALL TODAY TO GET STARTED.

C O M I N G S O O N T O U N I X !

* Object oriented C- style macro language + Procedure tagging
and DLL interface + Syntax color-coding, expans ion , and indenting
Incremental search/search & replace + SmartPaste reindents pasted or dropped
Drag & drop editing source code according nesting level
Line, column, character selection + Compiler error processing
Spell check comments & strings * Entire manual on-line
Clipboard Inheritance® (patent pending) + Multiple clipboards
Undo/redo to 32,767 steps * CUA, Brief, Emacs, and VI emulations
Built in dialog editor * Configurable menus and buttons
Interactive file compare Visual SlickEdit is a registered trademark of
Programmable file manager Microtdse, inc. USA and sold by Highlander
Macro recording

HIGHLANDER
SOFTWARE

DemoSHIELD
DemoSHIELD consists
of several VISUAL tools
to assist you in visually
planning, creating and
testing your demo or
tutorial.

Some of the possible uses
for DemoSHIELD are
creating stand alone or
interactive product
demo’s, computer based
training programs, integrated product tutorials, presentations,
self running trade show displays.

With DemoSHIELD the screen, keyboard and mouse are interac‑
tive input and output devices. Your customers actually interact
with the demo! They respond to it and it responds to them.

DemoSHIELD will allow you to import .RTF text files, import
.BMP and .WMF files, include .WAV files etc...

For all your development
software needs!



If you have the QuickRes software
installed(partoftheWindows 95Plus pack)
you'll know that it’s possible forWindows 95
tochange displaymodeonthe fly, something
that wasn’t feasible with earlier versions of
the system. DirectDraw supports this func‑
tionality through the S e t D i s p l a y M o d e
member o f the D i r e c tD raw object. How‑
ever, it is possiblefor oneapplication tohave
ownershipof the display. In thismode,other
programs can perform drawing operations
in the normal way, but only the ‘owning’
application can change the display mode or
the palette.

Perhaps surprisingly, D i r e c tD r awSu r ‑
f a c e objects belongingto anapplicationcan
have their corresponding surface memory
unexpectedly freed. This can happen when
anotherapplicationperformsadisplaymode
change or acquires exclusive access to the
display cardandfrees all currently allocated
surfacememory.When this happens,Direct‑
Draw routines return a code DDERR_SUR‑
FACELOST to indicate that the surface no
longer exists. This is why it’s important for
an application to check the function return
codes for many operations. If surfaces are
lost in this way, then the applicationcan call
the R e s t o r e() member function to recreate
the lost surfaces and reattach them to the
DirectDrawSurface objects.

As an example, and to give a flavour of
how things work, here’s a fragment of code
showing howa blt operation might be per‑
formed:

r e t = l pDDSP r ima r y - >B l t F a s t

( x , y, lpDDSSre , & r c R e c t ,

DDBLTFAST_NOCOLORKEY) ;

if ( r e t == DDERR_SURFACELOST)

r e s t o r e A l l ( ) ;

In this example, the B l t F a s t routine is
beingused to blt an image onto the primary
drawing surface corresponding to the
l pppsP r ima r y object. The first and second
parameters specify the destination co-ordi‑
nateswhile the next parameter specifiesthe
source drawing surface. r c R e c t gives the
locationof a rectangle on the source surface
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Figure4 ‐-The DirectXDevice Viewer is another useful utility bundledwith the SDK.
It providesa hierarchical ‘registry-style’view ofa DirectXconfiguration.

‐ this defines how much of the image gets
bltted onto the destination. Finally, the last
parameter determines the type of operation
to perform. In this case, it’s anormal blt.
You can alsoperform transparent bits using
the colour key of the source or destination.
This can beused, for example, to prevent the
background colour of an image from being
copied to the destination.

If you get an er ro r of DDERR_SUR‑
FACELOST, thena typical r e s t o r e A l l ( )
routinemight look something like this:

HRESULT r e s t o r e A l l ( v o i d )
{

l pDDSP r ima r y - >Re s t o r e ( ) ;
l pDDSOne ->Res to re ( ) ;
1pDDSTwo->Res to re ( ) ;
DDReLoadBitmap(1pDDSOne, s z B i t m a p ) ;

DirectSound
The DirectSound routines are concerned
with direct access to any available sound
hardware in a fast but device-independent
manner. Like DirectDraw, the DirectSound
package is based around a COM interface
with the sound cardbeingrepresentedbyan
ID i r e c t S o u n d object. You can also set u p
objects which correspondto primary andsec‑
ondary sound buffers. These buffers exist,
conceptually, even if they have no direct
hardware implementation on a particular
sound card. The primary buffer contains the
‘mixed’ sound which has been created from
one or more secondary soundbuffers.

Each secondary buffer represents a sin‑
gle sound source and can beswitched onor
off independently of the other buffers. You
can create secondary buffersunder program
control and DirectSound wi l l t r y to store
those buffers in the memory of the sound
card, if possible.A secondary buffer can con‑
tain the entire sound to beplayed (a static
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buffer ) or it can be set up as a streaming
buffer. In the latter case, it’s the applica‑
tion’s responsibility to keepwritingdata into
the buffer as it’s required. You do this by
lockingthebuffer,performingawrite opera‑
tion and then unlocking i t .
The DirectSoundsubsystem allowsmul‑

tiple applications to share sound hardware
and will automatically keep track of which
application has the input focus. As you
switch from one program to another, sound
from the active application will bemade
active while that from an inactive program
will bemuted.

DirectPlay
The DirectPlay system is usedto enable one
or more machines to communicate over a
network or serial link.The basic idea is that
the DirectPlayarchitectureshields the game
writer from the complexities of whatever
transport protocol is being used. DirectPlay
isbasedaroundasimple client/servermodel.
The game application itself interacts with
DirectPlaywhich, in turn,bindsdynamically
to whatever DirectPlay serviceproviders
mightbeinstalledunderWindows 95.These
service providers are what form the link to
the outsideworld. Two service providers (for
serial comms and local networking) are pro‑
vided aspart of the GameSDK.

To determinewhat service providers are
available,anapplicationfirst callsD i r e c t‑
P layEnumera te ( ) ,passingi t a pointer toa
callback function and an application‑
defined context which can be used by the
callback function any way that the pro ‑
grammer wishes.

For example, you can allow the user to
select a service provider by passingthe call‑
back function apointer to a listboxwhich it
would then populate with a description of
each service.

Once the wanted service provider is
known, you call another routine, D i r e c t‑
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P l a y C r e a t e ( ) , passing i t the driver iden‑
t ifier. This tells the DirectPlay DLL
(DPLAY.DLL) to load the DLL containing
the service provider code and initialise it . A
new instance o f a D i r e c t P l a y object i s
also created.You can then use this object to
call the E n um S e s s i o n s ( ) routine which
tells you what game sessions are currently
under way. You can display these ina list‑
box (as for the service providers) and invite
the user to join a particular session. Alter‑
natively, a user can kick o f fanew session of
his or her own.

There are other routines for enumerating
other players that are available, discovering
the capabilities of each player ( i n terms of
communication parameters, not game play‑
i ng ability!) and so forth. Each player has
both a formal name anda ‘friendly name’.
You can send messages to a specific player
or broadcast a message to all players in a
particular session (by usingan ID of zero). A
message can be completely arbitrary and is
implementation-specific ‐- you merely sup‑
ply a pointer to the message and specify the
length of the message in bytes.

When receiving messages, the system
maintains a message queue sothat contin‑
uous pollingis not required.An ID of zero is
used to indicate a system message which
has been sent by the name server, a special
virtual player. Such system messages
might be sent whena new player joins or
leaves a game.

Directinput
The DirectInput API is designed to cope
with a wide variety of joysticks and other
input devices including graphics tablets,
light pens and touch screens. Bothanalogue

Figure 5 ‐Haveyou heard the one
about the m a n who worked in a
doughnut factory? Probably just as
well... This demo drawsa rotating
doughnut in a window. The rendering
is n o t done with DirectDraw- it’s just
bl t t ing sections of an existing bitmap.
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anddigital devices are catered for with up to
six different axes and32buttons! Becauseof
the burden placed on the system, DirectIn‑
put can simultaneously handle amaximum
of four 2-axis sticks or two 4-axis sticks.
However, with digital joysticks it’s possible
to have up to sixteen devices in operation at
the same time ‐ perfect for that big family
gathering at Xmas time...

A number of different API calls are pro‑
vided for querying and respondingto input.
Briefly:

@®joyGe tNumDevs returns the number o f
connectedjoystick devices.

@ j o yGe tDe vCap s returns information
about a specificjoystick device.

@ joyGe tPosEx queries a joystick for posi‑
tion andbutton status.

@ j o y C o n fi g C h a n g e d tells the joystick
driver that settings have changed.

The various DirectInput routines map onto
the 32-bit WINMM.DLL which then thunks
down in to the 16-bit MMSYSTEM.DLL
when necessary.

AutoPlay
Asmentionedbefore, the AutoPlay facility is
really part of the standard Win32 interface
but Microsoft has included it in the Game
SDK for the sake of completeness. If you dis‑
tribute an application on CD-ROM, it must
be AutoPlay-enabled if you want to qualify
for Microsoft’s infamous Windows 95 logo
requirements.

Making use of AutoPlay is very easy.
Basically, you just have to arrange fora file
called AUTORUN.INF to be present in the
root directory of your CD-ROM. Here’s the
AUTORUN.INI file from the MSDNCD.

[ a u t o r u n ]

o p e n = a u t o r u n . e x e msdncd13.mvb
i c o n = msdn . i c o

In the above example, the name ofa file to
execute (wi thcommand line parameters)has
beenspecified aswell aswhich icon to use to
represent the CD-ROMonthe desktop.

Typically, many applicationswill kickoff
an installation routine via the AutoPlay
facility but this isn’t likely to be the best
choice for an arcade-style game which
requires a lot of large .WAV files, bitmaps
and soforth. A non-technical consumer may
well regard his or her PC as nothing more
than an overgrown games console: just stick
the CD-ROM in the drive and get cracking!
Td suggest that you adda registry item to
indicate whether or no t the program has
been installed onto the hard disk. If so, you
canjust execute the installedversion. If not,
display a brief message asking if the user
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wants to copy everything to the hard disk. If
not, you can just fire up the game directly
from the CD-ROM.

Implementationnotes
As it stands, the Game SDK is implemented
through a numberofsmall 32-bit C++DLLs,
DSOUND.DLL for DirectSound,
DDRAW.DLL for DirectDraw andsoon. The
DirectDraw subsystem uses a 16-bit DLL
called DDRAW16.DLL. This DLL, in turn,
requires the presence of DIBENG.DLL, the
Microsoft DIB engine. This demonstrates
how the Game SDK grew out of the earlier
WinGwork which was also reliant upon the
DIB engine.

Being,at heart, somethingofapropeller‑
head, I was interested to know how one
might go about wri t ing a service provider
DLL for use with the DirectPlay subsystem.
To my surprise, I couldn’t unearth any infor‑
mationon this topic in the Game SDK. The
version of the SDK I was using is the one
that came as a Premium Release with the
October MSDN Level 2 distribution. My
impression is that it isn’t quite complete. I
imagine that the needed informationwill be
provided in a subsequent releaseof the SDK
or else will bemerged into the Windows 95
DDK.Forwhat it’sworth, a littlemonkeying
around revealed the fact that a service
provider DLL only needs to export one rou‑
tine: C r e a t e N e w D i r e c tPlay (), which pre‑
sumably initialises a new D i r e c t P l a y
object for the transport protocol in question.
If you're interested in following this up and
can’t wait for the official Microsoft informa‑
tion, youmight like to take a peek at some of
the supplied service providers. DPSER‑
IAL.DLL, for example, implementsa serial
link using the TAPI DLL,which happens to
be a 16-bit library. Hmmmm... I wonder if
the Game SDK qualifies for the Microsoft
Windows 95logo? a

When notposingasapropeller-head, Dave
Jewell is writing a new book on usingDel‑
ph i with the WindowsAPI, to bepublished
by WroxPress later this year. You can reach
Daveasdjewell@cix.compulink.co.uk.
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With Pitfalls of Object‑
Oriented Development,
Bruce Webster has set
out to warn people of
the ‘sinkholes, swamps
and ravines’ which
await them in this field.
Drawing on his six
years’ experience of

object-oriented development he has put
togethera collection of pitfalls with the aim of
helping developers, managers and executives
avoid them, or extricate themselves from them
if it’s already too late.

The book starts with an overview of object‑
oriented development (including basic termi‑
nology) and of the widely-touted benefits of
object-oriented design. This overview in itself
is a brief but excellent introduction to object‑
orientedconcepts andcould beusedasaprimer
for developers new to the field.

The core of the book contains 82 pitfalls
divided into categories such as conceptual,
political, management, implementation and
coding.Eachofthe pitfalls isagaindivided into
sections. Firstly abriefoverview of thepitfall is
given in about half a page; these descriptions
could, in places, do with further elaboration.
After the overview, the symptoms and conse‑
quences of the pitfall are briefly detailed, fol‑

lowed by methods for detecting and extracting
yourself from the problem. Finally the author
provides a guide to preventing yourself from
falling into the pitfall beingdiscussed.

Eachpitfall takes upatmosttwo pages.This
is both an advantage and a disadvantage. The
terseness prevents you from having to wade
through acres ofwafflebeforegetting to the use‑
ful informationbut there are placeswhere more
detail would have been useful. Several pitfalls
a re general and do not apply specifically to
object-oriented development, ‘Targeting the
wrong environment for commercial applica‑
tions’, for example, although they are no less
useful than any of the others. Some pitfalls are
very extreme, ‘UsingC++’ and ‘Not UsingC++’
being the most deliberately controversial and
thought-provoking.

The last section provides a few general
pointers on how to rescue a project which has
fallen into the pitfalls described earlier in the
book. Final ly a bibliography, covering both
object-oriented andgeneral software engineer‑
ing books, and a comprehensive index round
the book offnicely.

Although you certainly won’t agree with
everything the author says and some of the pit‑
falls may seem blindingly obvious, this book is
extremely useful. Stating what, in retrospect,
seems obvious is one of the strengths of the

book. By providing little nuggets of thought‑
provoking insight, the author helps you exam‑
ine your own decisions, perhaps even resulting
in a complete rethink of your entire develop‑
ment process (the very first pitfall is ‘Going
object-oriented for the wrong reasons’). This
book will help to solve many of the problems it
highlights, particularly conceptual problems.A
manager reading the first section of the book
shouldvery rapidly beable to identify any fun‑
damental problems with his company’s atti‑
tudes and expectations.

Written in a light readable style the con‑
tents should beuseful for a wide range of peo‑
ple, fromdevelopers implementingproducts for
commercial distribution to consultants and
even managing directors who'd like to be able
to understand a bit more of what their man‑
agers are saying.

J Verdict: Highly recommended

Title: PitfallsofObject
OrientedDevelopment

Author: BruceFWebster
Publisher: | M&T Books
ISBN: 1-55851-397-3
Price: £22.99
Pages: 256

SoftwareQuality Management and ISO9001 reviewed by Rob Kings
If you r u n a business
supplying goods or ser‑
vices, and have not
recently emerged from
a stasis booth, then you
will no doubt be famil‑
iar, at least in principle,
with the quality stan‑
dards of BS 5750 and
the ISO9000 series.

Now,if your businessemploys lots of people
and looks like the sort of bottling factory they
used to show through the round window on
Play School then understanding ISO 9000 is
not so difficult. I f , however, like most people
reading this, you work within a small organi‑
sation, designingandproducingsoftware prod‑
ucts, then it is more complex.

The book sets out to explain, not only the
standards themselves, butwhy youmightwant
tobother andthere are some goodpointsmade.
Jenner is at pains to t ry to convince the reader
that ISO accreditation is for the good of the
company, and not just a requirement for ten‑
dering. All backed up with some rather dubi‑
ous claims of improved performance ‑
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constantly delight your customers ‐ well per‑
haps. In the not too distant future ISO 9000
conformance will be a requirement of many
larger organisations (both governmental and
non) so smaller companies may not somuch
choose to support i t , but have it forced upon
them.

There isnodoubt that the author knowshis
subject well. He moves effortlessly from ISO
9000 to ISO 10013, via 9001, 9002, 9003,
9004.2, 9004.4 and9126.Whether he takes the
reader with h im during these peregrinations
remains to be seen. Formy own part I was eas‑
i ly confused. However, asI stuckwith the book,
and moved away from the overview into the
section-by-section description of the standards,
I regainedmy grasp of the situation.

Part of the problem is that ISO9001 is not
particularly about software. The full t i t le is
‘ISO 9001Quality Systems ‐ Model for quality
assurance in design, development, production,
installationand servicing’. Despite i ts title and
extensive software-related bibliography, nei‑
ther is this book. I would rather have had a
more technical discussion including possible
software products (perhaps even as an appen‑
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dix ) which could help with ISO accreditation.
Having said that, this book is well intentioned
and I do not know of any other books that are
more appropriate to the subject of software
standards.

This is a difficult read; at times I really
struggled. It also suffers from the baneof man‑
agement books ‐ poor graphics.Whilst labour‑
ing over this book I have read several others,
any or all of which I would rather have been
reviewing. A phrase that keeps cropping up is
management commitment and in order to read,
digest, and implement the contents ofthis book
you are certainly goingto need plenty of that.

Verdict: Hardgoingat times bu t
ISO9000 is coming, ready or not .

Title: Software Quality
ManagementandISO9001

Author: MichaelGJenner
Publisher: John Wiley&Sons
ISBN: 0-471-11888-5
Price: £29.95
Pages: 244
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but how do we get there from here?”

Moving to Windows NTisa crucial step for your company. But how do you give
up UNIX without sacrificing your budget, timelines and quality? Making the
transition to anew development environment means changing and checking
thousands of lines of code, usually without the necessary tools or training.

The move from UNIX to NTdoesn’t have to be expensive or time consuming.
MKS customers do it everyday with MKS Toolkit. Rely on the KornShell on NTto
move your UNIX code over with minimal changes. Only MKS Toolkit’s tape util‑
ities allow you to read all your archived information onto your new NTmachine,
giving you the power to access and use stored information.

Fortune Magazine’s top listed companies all use MKS Toolkit. Discover how MKS
Toolkit can help you leverage your investment in your valuable code base. MKS
Toolkit 5.1 is acomprehensive suite of ig0+ software development utilities for
the PC. You'll find powerful new tools such as graphical scripting for Win32,
customizable toolbars for Windows 95, and enhanced NTsecurity support.

Now Features:
* Graphical scripting for Win32
* Customizable toolbars for Windows 95
* Enhanced NTsecurity
* Native 32-bit utilities
*CD ROM
“MKS Toolkit turns Windows NTinto a world-class
set of commands and utilities. | wouldn’t run
without i t . ”
- Tom Yager
Open Computing Magazine

0171 624 0 1 0 0
http://www.mks.com
Email: uk®mks.com

M K S
MKS Toolkit. A developer’s best kept secret.

Now supports Windows 95! (also available for DOS and OS/z2)
Your challenges are our challenges. All people depicted in this ad are MKS personnel.

30-day unconditional money back guarantee.
(C) 1995 Mortice Kern Systems Inc. (MKS). MKS and MKS Toolkit are registered trademark of Mortice Kern
Systems Inc. All other trademarks acknowledged.

MORTICE KERN SYSTEMS INC.

Mortice Kern Systems (UK)
Ltd
239 Kilburn Park Road
London NW6 s5LG
Fax: 0171 624 9404
Alternatively, contact:
System Science
Tel: 0171 833 1022

Grey Matter
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DiscountedBooks -Exclusively to You
This monthwewelcome to the EXE Subscribers Club the Computer Books Division of
John Wiley &Sons, who publish some cracking titles for developers and other tech-heads.

Object Orientation ‑
Second Edition
bySetragKhoshafianandRazmikAbnous
480 pages
Normal Price: £24.95
Price to You:£18.75

oncepts Analysis & Design. Languages.
Databases. Graphics. User Interfaces.

Standards. The success enjoyed by the first edition of this book
was due, in great part, to the authors’ unique ability to make difficult
concepts easy to understand for professionals with almost any level of
experience. At the same time, the book offers all the in-depth technical
information to get started ona development project right away.

The Fax ModemSourcebook
byAndrewMargolis
351 pages
Normal Price: £24.95
Price to You: £18.75
Aw unique and comprehensive

sourcebook on this topic. Published in
association with EXE, this book will prove
invaluable in helping you tomaster fax software

Magazine,Mar95to Jan 96

RRP
£18.99
£38.99
£18.99
£38.99
£48.99
£38.99

YourPrice Month
Jan 96
Jan 96

development. The FaxModem Sourcebook is a marvellous
troubleshooter in situations where your fax software: almost works;
works, but not how you want it to; doesn’t work with other
applications; or doesn’t work with your hardware or OS. Many of the
problems which stem simply from your lack of information on
standards and compatibilities are solved here. The author provides
plenty of practical programmingadvice and hints and the book comes
with a fax TOOLKIT on disk, complete with C source code which
supports all major fax modems and functions.

Window Multi-DBMS
Programming
byKenNorth
758 pages
Normal Price: £45.00
Price to You £33.75

singC++, Visual Basic, ODBC,
OLE2, and tools for DBMS projects.

This ground-breaking book and CD-ROM set gives y o u a
solid working knowledge of database design concepts, Windows
programming, and object-oriented techniques. Supported by an
abundance of technical information and programmingexamples,
you'll learn how to craft an unprecedented range of feature-rich
multi-DBMS applications. The CD-ROMcontains code, database
drivers, demos, database libraries, benchmark software andmore.

; plete |

TheVisual C++Hand
Guide to the Best UNIXTips Ever
Object-OrientedGraphics ProgramminginC++
Video Compressionfor Multimedia i
The Fuzzy Systems Handbook
Leapingfrom BASICto C++
The GUI Style Guide
Agents Unleashed
DatabaseDeveloper'sGuidewith Visual Basic3
ObjectOrientedProgramming inC++
Win 32API - DesktopReference _
DevelopingPowerBuilder a
“Heavy Metal Ol
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Simply fax to 0171 437 1350(with
(withcheque) this form wi
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Reader Offers
10% Discount on Personal Eiffel
for EXE Readers until June 1996.

Normalprice $99.95, EXEReaders $89.95
A unique opportunity for individuals who wish to explore the power ofE i f ‑
fel for asmall investment.

® “Melting Ice” Development Environment.
Fast incremental compilation, determined by size of changes, not size of sys‑
tem. Powerful graphic interface; full range of browsing and documentation
facilities - flat, short, flat-short, ancestors,descendants, descendant versions
etc. Supports calls to DLLs. Personal Eiffel does not require a C compiler.

@ Personal Eiffel Libraries.
Several hundred precompiled library classes totalling thousands of directly
usable operations: EiffelBase (lists, sets, trees, queues, stacks, circular
chains, random numbers, iterators etc.), EiffelLex ( lex ica l analysis), Eiffel‑
Parse (parsing), EiffelVision graphics library.

@ Personal Eiffel Components.
EiffelBench: graphical development environment.
EiffelBase: basic class libraries - Kernel, Support, Data
Structures, Iterators etc.
EiffelLex: lexical analysis library.
EiffelParse: parsing library.
EiffelVision: graphics library.

A companion version, Professional Eiffel for Windows, adds the ability to
generate a portable C package from Eiffel for cross-platform development,
and numerous other libraries.

Use Eiffel for a smooth ride to object success.

@ Develop software that works the first time around thanks to Design by
Contract, assertions, static typing, garbage collection.

@ Seamless approach: one set of concepts, tools and notations from
analysis through design to implementation and maintenance.

@ Source-code compatibility across major platforms (Unix, VMS, Linux,
all Windows variants e tc ) . Melting-ice technology for immediate
recompilation.
(Professional version only) C/C++ interface, C code generation.
Breathtaking browser.
Thousands of reusable library classes; graphics, client server, database
connectivity, networking, scientific computation etc.

e
e
e

@ Easy to learn and use. Numerous books from major publishers.
Competition winners,DecemberIssue:

VN100 - Charles Etchells,Leicestershire
Softvision-MsSArmitage, Royton
Crossword-PhilMitchell, London

To order or for further information contact :
I S EInc . 270 Storke Road, Suite 7 Goleta, CA 93117 USA
Tel: +1805 685 7996 Fax: +1805 685 6869
info@eiffel.com http://www.eiffel.com
(Quote EXEfor d iscoun t )

Forallcompetition entries, sendyourpostcards to:
Suzanne Chamberlain, EXEMagazine, Freepost39(WD 1414/29)

St Giles House, 50PolandStreet, London W1E 6JZ

Crucial Competitions
WIN InsideSmalltalk Vol. | & Il
from Prentice Hall
Volume I shows the professional programmer
how to use the Smalltalk system as a powerful
and efficientprototypingand developingenviron‑
ment. InsideSmalltalk introduces the fundamen‑
tals of OOP and Smal l ta lk , and describes the
Smalltalk programming environment. Volume I covers OOP; Smalltalk fun‑
damentals; the user interface; programming with browsers; debugging with
inspectors, notifiers, and debuggers; the object protocol; the magnitude
classes; the collection classes; the graphical classes; and graphical applica‑
tions.

Volume II describes the Smalltalk classes that provide the familiar over‑
lapping windows, pop-up menus,and mouse interaction facility that char‑
acterise the Smalltalk user interface. It includes details of the
model-view-controller framework for the construction of user interfaces, the
protocol of the existing classes, examples that use existingclasses, examples
that extend them, and finally, examples that create new classes of windows.

To w in a copy of both books send a postcard to the freepost address, ‑
marked ‘Smalltalk’, to reach us no later t h a n Feb 29. Both books are
available from PrenticeH a l l (01442 882163).

BILL GATESWINa copy of The RoadAheadby BillGates
on CD-ROMfrom PenguinElectronic Publishing
A companion to Bi l l Gate’s insightful book about the
computer communications revolution. The CD-ROM
is divided into four parts.

@ The Road Ahead. Read the book from beginning to end, or jump
between chapters, pages or related terms. In each chapter click high‑
lighted words to see and hear video and audio enhancements of the
printed book.

@ Future. Click education, business or home to see new technologies in
use. Once in a section, click the name of a new technology to learnmore.
Learn about the technology in Bi l l Gates’ new house.

@ Ask Bi l l . Discover Gates’ answers to questions about the Information
Superhighway.

@ Connect. If you don’t have a Web browser, learn how to install one and
start travelling the World Wide Web. With Windows 95, click to install
a browser and select an on-line service provider.

To win a copy senda postcard to the
freepost address, marked ‘Bil l ’ , to reach
is nolater than Feb 29. F o r further
information con tac t Pengu inBooks Ltd,
27 Wrights Lane, LONDON, W85TZ.

Information supplied bythe publishers.
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CAREER¢DEVELOPMENT

CONTRACTOR REQUIRED- C++

Ducost Engineering, an extremely
successful systems engineering company
within the Automotive field, currently
require aC++ Software Engineer with a
demonstrable track record for a 3 month
minimum period contract. Industry standard
rates will be paid. The role will require
working 2-3 days a week at the Abingdon
site and will involve working on an object
oriented development in C++, for an NT
server.

For further details please contact
Jan Johnston on 01695 570 696 or
alternatively fax your CV to 01695 574 263

JOB
DATABASESPECIALIST
LOCATION SALARY
LONDON TO£34K
Our client, a City basedfinancialorganisation, iscurrently
seekingaSeniorSoftware Engineer. Forthis high profile
role, we are seeking candidates with at least two years
experience of ‘C’ or C++ usingODBCwith a client server
database.The successful candidatewill have the oppor‑
tunity to work with a variety of databases in a stimulating

JOB
C++/ UNIX PROGRAMMERS

LOCATION
HERTS

Working for this prestigious R&D team, you will have
excellentC++ programming in a strongOO environment.
Our client requiresgoodpresentationskills bothoral and
written. Experienceof engineeringor any technical appli‑
cations would be ideal.This is an excellent opportunity to
work with a highlymotivatedteamdeveloping for the21st

SALARY
£22K - £30K

To advertise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt @dotexe.demon.co.uk

SALARIES: TO £25K AND BENEFITS

‘C’/ ‘C++’ / ADA

SOFTWARE ENGINEERS

Our client, a subsidiary of a major French
PLC, are undergoing an expansion program
in the UK.We have been retained to help
them find up to 15 engineers in a variety of
roles from Programmer through Team
Leader to ‘Guru’

For further details please contact
John Purslow on 01695 570 696 or
alternatively fax your CV on 01695 574 263

Johnston Vere Consultancy Group,
55 Burscough Street, Ormskirk, Lancs L39 2EL
Telephone: 01695 570696 Fax: 01695 574263

JOB
‘C’/ UNIX /TELECOMMS
LOCATION SALARY
BERKS £18K -£40K
This leadingsupplier of computer systems to the telecom‑
munications industry is experiencing rapidgrowth.Oppor‑
tunities currently exist at all levels from project leader to
junior software eng i nee rto work on existing and new pro‑
jects for the US,Japaneseand Europeanmarkets. Candi‑
dates should display strong ‘C’ underUNIX programming

and technically demanding environment. Working in a century. skills preferably gained within the telecomms industry.
friendly team, opportunities for career progression into of communications protocols and UNIX shell
team or project leadershipareexcellent. scripts would be a distinct advantage. These positions

Offer anattractive salary packageand the chance to work
Ref: LC/1 Ref: DE/2 in a dynamic engineering environment. Ref: JK/3

a
JOB JOB JOB
C++/UNIX / FINANCE UNIX/‘C'/ C++ XWINDOWS/ MOTIF
LOCATION SALARY LOCATION SALARY LOCATION SALARY
CITY / SURREY £18K - £30K BERKS TO £25K W. LONDON £24K - £30K ee

A rapidly expanding supplier of EIS solutions is now This international organisation specialising in the devel‑Our client is a leading software company developing
real-time systems for financial trading rooms. With an
impressiveportfolioof customers, they requireadditional
talented software engineers to help further their growth.
Candidates will be graduates, display agood UNIX
background, and experience of C++ development in a
real-time environment. Previousfinancial experience is
not required. Vacancies also exist within the Windows
teams for graduates with Visual C++ andMFCdevelop‑
ment skills. There are excellent opportunities to work

investing in new products targeted specifically at the
UNIXand32 bitWindowsplatforms.Candidates should
be educated to degree level and have at least one
years ‘C’ and/orC++ underUNIX.Any XWindows/Motif
or MS Windows experience would be advantageous.
The creative ability to make contributions to the design
and shaping of products and an understanding of the
concepts ofOO is also important.Challengingtechnical
work and the opportunity to be part of a highly success‑

opment of softwarefor the oil industry, iscurrently looking
for two Programmers to join their R&Dteam. Candidates
should be graduates in a scientific discipline with sub‑
stantial programming experience in ‘C’,C++ andX-Motif.
A strong mathematical backgroundor any exper ience of
3Dmodelling would be advantageous, but is not essen‑
tial. This company offers excellent opportunities, backed
up by competitive salary packages.

with the latest technology within a growing and highly ful organisationon offer.
successful organisation. Ref: LC/6

L4gistix
Ref:JK/4 Ref:PP/S

Wehavea largenumber of PERMANENTandCONTRACT
opportunities throughout the UK.Pleasecall one of ourconsultants
for further informationor, alternatively, post/fax/email aCV to us

andwewill contact you at a convenient time.
Tel: 0181-742 3060

Logistix Recruitment Limited
LambHouse,Church Street
Chiswick Mall, LondonW42PD
Fax:0181-742 3061
email: logistix@atlas.co.uk



[ . T . P R O F E S S I O N A L S ( A L E E E v
* REED DIRECT ACCESS IS A SOPHISTICATED DATABASEOF

EMPLOYERS
Access to some of the Country's leading IT
professionals has never been easier! Simple-to-use
and absolutely FREE until the day your chosen
candidate starts work, REED DIRECT ACCESS will
change the way you recruit for good
For more details, a FREE demonstration and
FREE installation, call REED DIRECT ACCESS
on 0181-288 3888.

ED
eeecompuling CHANGING |.T. RECRUITMENT FOR GOOD

CONTRACT & PERMANENT IT PROFESSIONALS
* REED DIRECT ACCESS PROVIDESYOUWITH INSTANT
EXPOSURE TO THE UK’S LEADINGEMPLOYERS

E L S )

* THE UK’S LEADING EMPLOYERS CAN ACCESS YOUR CV
INSTANTLY

* YOUR CONFIDENTIALITY IS GUARANTEED - ONLY AFTER YOUR
EXPRESS APPROVAL WILL YOUR NAME BERELEASED

* ON-LINE 24 HOURS A DAY, 7 DAYSA WEEK
* MAKE SURE YOU GET NOTICED
* TALK TO REED DIRECT ACCESS TODAY

i

ON-LINE TO THE UK’S LEADING

London Analyst Programmer Cand/or Dotaflex-2 yrs exp o£19K ‐‐-EX/9108
Middlesex Software Engineer C, Unix, RelotionalDatabaseexp fo £23K £X/9180
Gloucs Analyst Programmer C, OS2-min 3 yrs exp £25K+ ‐‐_‐&X/9338

Stockholm Software Engineer C,Unix, Informixorsimilar fo£23K £X/9999
Devon Analyst Programmer ‐RPG400, Unix/AIX, fo £18K EX/8625 |
Berks C, Unix min 2yrs tof20K ‐EX/B114 |
darden |
or Dublin fo£23K EX/9995
West Sussex Sneg £X/9045
London neg £X/9203
Kent Lneg £X/9204
Surrey fo£22K ‐-EX/8820
Herts fo£I5K ‐EX/B616
W. Sussex £neg £X/9994
'W.Midlands C/Windows moving to C++ to £35K +cor EX/9389 |
Hants Software Engineer R&DGroup, CRealtime +Protocols to £26K ‐-‐EX/9375 |
Surrey ProductDeveloper C, Unix,Graduate 1o£18K ‐_£X/9083

CONTRACT
London SoftwareDeveloper C, Unix 3months ‐_EX/9271
W. Midlands ‐ Programmer Windows, C 3 months ‐ EX/9387
Surrey Programmer C, C++ Windows NT 3months ‐_ EX/9064
London Analyst Programmer C++,Motif Indef £X/9322

seaneb with REED DIRECT ACCESS couldn't be easier. Call today for a
‐ Pack on: FREEPHONE0500353637or tel: 0181-2883888
(2 lines)
Alternatively send your CY, ideally on disk to the address below, or by any
of the following methods:
E-MAIL: directaccess@reed.co.uk
INTERNET: http://www.reed.co.uk/reed/
BULLETIN BOARD:0181-288 3838
COMPUSERVE ID: 100546,1416
REED DIRECT ACCESS, FREEPOST SL757, Tolworth Tower,
Tolworth, Surrey KT6 7BR.7

REED DIRECT ACCESS consultants are availableie 9pm Monday
to Friday and from 10am- 4pm on Saturday and

DIRECT
a c c e s s



P C  D e v e l o p e r s
The development of PC based applications has increased massively across all business
sec to rs in r e c e n t years and this growth is s e t to c o n t i n u e g iven excit ing developments
such as Windows 95 and the c o n t i n u i n g links between RDBMS and PC GUI applications.
The increased activity in this s e c t o r has resulted in progressive, dynamic organisations
requiring staff with a variety of skills for a similarly varied range of roles/responsibilities.
Ranging from pure Programmers up to Senior Project Managers (and beyond!) Elan can
give suitably qualified professionals windows of oppor tun i ty which will provide a challenge
and stimulus enabling you to reach your full potential.
Elan are currently recrui t ing urgently for Blue Chip companies in the following areas:

@ Banking @ Financial Services @ Consultancy
@ Insurance @ Publishing @ Transport
@ Manufacturing @ Retail @ Communications
Positions vary widely both in terms of geographical location and the nature/level of
technical and business knowledge required but, critically, we are looking for committed,
ambitious developers i n all areas which enables u s t o give you real choice and o p p o r t u n i t y
in your n e x t career move.

If you are skilled in any of the areas outlined we S e e r u r i n e

can provide you with the o p t i o n to capitalise on
your present knowledge and further develop
your technical and business skills.

To find o u t more about our urgent requirements 93Newman Street, London WIP 4DS.
Yo u r n e x t m o v e i s i nthe P CD e v e l o p m e n tarena, o rother areas, call Telephone: 171 830 1400

z A Colin Etheridge on 0171-830 1408, or mail or fax Gepnone:o u r p r i o r i t y your C Vq u o t i n g ref: EXE! F a c s i m i l e :0171830 1333

O F F I C E S I N U K & W O R L D W I D E I N C L U D I N G :

B R I S T O L , E D I N B U R G H , L E E D S , S O L I H U L L , S W I T Z E R L A N D , H O N G K O N G

manuals.

Candidates oat - os sees The right candidate must beable towrite perfect English and
attention to detail and concern for quality. lg have a strong background in computer software with a good

| lowingcharacteristics are also essential: understanding ofObject- Orientated programming, especialli 'yi C++. Experience with different hardware platforms and
os E operating systems, especially MS-Windows, Windows-NT,
_M@ A good honours or post-graduate degree OS/2 and UNIX (Sun, SGI, HP) is also desired.
~@ Minimum2 years Visual C++ and MFC

@ A thorough understanding of object orientated The position will also involve close interaction with the
: s a . d e v e l o p m e n t team and German a s a second language i ssoftware e n g i n e e r i n g and design a plunti guag
@ A flair for the design of user friendly interfaces
@ A good understanding of commercial software POET is located in Hamburg, Germany and provides a

challenging working software environment and a competitive
aneves compensation package in a world-class software development

: team.
_The successful candidate will have the opportunity ; :
to work iin a challenging and rewardingenvironment Applicants should send their resume with a cover letter to:
| covering all aspects of the software development life Jorg Tewes

cycle. Salary will be according to age and experience. Manager, Software Development. . d ils to: Fobredder 12Write with full CV and current salary details 22359 Hamburg
Germany

Telephone: apawiPaes PO E T
Fax: 49 (0)
E-mail:yp eh Software



ompuware is one of the world’s top 10
largest independent software houses, driving
phenomenal growth through awide range of
products that increase the productivity of IT

departments within corporations world-wide.
Noother company has such adiversity of tools

‘supporting the complete application life-cycle including
development, testing, deployment and systems
management. And no other company offers their
employees the opportunity to work with such a range of
environments spanning the whole enterprise ‐ from
Client/server to mainframe.

As an organisation, the company name is dwarfed
by the names of our products ~ UNIFACE, EcoTOOLS.
PLAYBACK, Abend-Aid, File-Aid, Xpeditor and DBA‑
XPERT. Because Compuware is equally strong in both
Client/server and mainframetechnology, socan you be.

Wenow seek team-playing customer-focused
professionals who liketo operate at the sharp end of
technology to join us, initially in the following areas:

Manager Client Programmes
Open Systems
Excellent package +quality car

Unlikely to be currently earning less than £40k you
will project-manage the deployment of Compuware
services, ona Europe-wide basis, for what is
acknowledged as probably the most significant IT
installation project in Europe in 1996. Asthis FTSE
100 multinational corporate re-engineers its business
strategy, it is moving from a proprietary architecture
to an Open Systems strategy in which Compuware's
productsare playing a key role.

You will be responsible for definingand delivering a
Project plan for implementing Compuware services,
co-ordinating, allocating and managing both client and
Compuware resources,and acting as the primary
Client interface for ensuring that services exceed client
expectations at every stage of the operation.

‘Youwill require at least 12 years’ working within the
ITindustry including a minimum of 5 years’ project
managing or technicial account managing significant
Projects within large corporations, plus three years’
exposure to RDBMS/Open Systems in a commercial
or marketing environment. This is a high level
Management position, requiring excellent planning
and leadership skills, as well as the ability to
communicate at every level.

Technical Consultants
Enterprise or Open Systems or 4GL
Development Tool (UNIFACE)
Excellent packages +quality car

APPLICATIONS
DEVELOPMENT

TOOLS (UNIFACE)

Communication and presentation skills and the
ability to manage complex projects and complex
Clients is as important as technical knowledge. For
each of these roles you should offer a minimum of
fiveyears’ technical computing experience together
with two years’ consultancy to external businesses.

In addition, the role requires a history
as a DB2 expert; 3 years’ experience in the IMS/DBDC
environments and at least 1year's CICS programming
experience with COBOL or Assembler.

Asa Technical Consultant, you will
require 2 years’ RDBMS experience; a knowledge of
UNIX to kernel level; and experience of configuring
and installing MSWindows and experience of C.

For the same role in supporting the
product, you will also require MSWindows
experience, plus one of OS/2, Macintosh or Windows
NT, two years’ experience in one or more of the GUI
development tools; experience of 4GL application
development tools; and two years’ experience in
UNIX, VMS or 0/2.

Weare also seeking aJunior Technical Consultant
(UNIFACE) with the same breadth of technical
exposure, but probably only 6 - 12 months in external
consultancy.

Pre-SalesSupport Consultants
Enterpriseor Open Systems or 4GL
Development Too! (UNIFACE)
Excellent packages +quality car

These roles support sales activity on client accounts
at every stage of the sales cycle from atechnical and
commercial viewpoint. You will make presentations,
discuss and resolve customer issues, conduct and
implement trials, deliver training and liaise with post‑
sales support to ensure that clients experience a
‘seamless transition to Compuware products.

These roles require excellent customer support and
communication skills, though we will also consider
excellent technical candidates who have no pre-sales
experience but who have the potential to learn pre‑
sales techniques.
Client/Server

For the Client/Server role, you will require
1 - 2years’ client/server experience and
1-2years’ RDBMS experience.

The Client/Server role
fequires 1 - 2 years’ working in RDBMS, 1 - 2 years’
UNIXe x p e r i e n c eo nvarious platforms and 1- 2years’i n
asystems or network management roleusingUNIX.

The Client/Server Position requires
knowledge of MSWindows, plus one of OS/2,
Macintosh, Motif or Windows NT; 1 - 2 years’ using
either UNIX, VMS or OS/2; and 1 - 2 years’ knowledge
of GUI development tools.
Enterprise

Asa Pre-Sales Consultant working with the
Compuware product line
you require 2 years’ exposure to MVSand 1- 2 years’

T E S A .
SYSTEMS AND S o e
NETWORKS

MANAGEMENT TOOLS

FAN WAL
( e t y lise

of database development or support experience
in DB2.

Asa Pre-SalesConsultant working with the
Compuware Product line you
require 2 years’ exposure to MVS, which will include
1 year's CICS programming experiencewith COBOL or
Assembler.

Post-SalesTechnical
Support Specialists
Enterprise or Open Systems or 4GL
Development Tool (UNIFACE)
Excellent packages +quality car

You will support client activities after-sales, through
a mixture of Help Desk telephone support and
implementation work at client sites. These are roles
with considerable client impact, where job-holders not
only provide often the first point of contact, but are
Considered the technical expert in their area. These
Positionsare ideally suited to individuals seeking to
build upon their technical experience in roles that will
allow them significant roomfor growth.

The role requires 1 - 2 years’
technically detailed UNIX experience; 1 - 2 years’
RDBMSand preferably programming skills in
UNIX Shell or C.

Candidates for the Position,should offer
a minimum of 1 - 2 years’ technical exposure in MVS.
and TSO/SPF; 1 - 2years in IMS/DBDCand 1 - 2
years’ CICS programming experience.

The role needs 1 - 2 years’ in a min imum
of one of the following environments: Oracle, Sybase,
Informix, Ingres, Progress, ODBC, Rdb, RMS, C-ISAM
together with 1- 2years’ in U N I X ,VMS or OS/2.

Weoffer excellent salary packages, including a
range of corporate benefits, plus development
Opportunities which are only limitedby ability and
your determination to succeed.

if you want to get ahead with Compuware, please
‘ s e n dafull CVincluding current salary details and
clearly indicating which position(s) you are interested
in,to our advising consultant Paul Connor, The
Connor C o n s u l t a n c y ,Cedar House, 6 Belmont

A l t e r n a t i v e l ytelephone Paul for a ninformal
d i s c u s s i o no n01628 76558.
Email:paul@pconnor.demon.co.uk
Fax: 01628 76558.
zCONNOR

PRY,iCOMPUWARE °
Get onto the m a i n stage with Compuware



ER e DEVELOPMENT
BROADCASTING SYSTEMS

Hampshire Upto £ 3 5 , 0 0 0+ Bens
THE COMPANY: Large internationalbroadcasting company involved in leadingedge
and next generation technology.
THE POSITION: Working with the latest development tools to research and produce
broadcasting products. Working in small groups on team projects.
THE PERSON: You need to have adegree and any of the following:- ‘C’/ C++, Visual
C++, Visual Basic, MSWindows GUI, MFC, Xwindows, Windows NT/95,Embedded
‘Software and UNIX. Ref: AW/E201

C++ MFCSOFTWARE DEVELOPERS
Cambridge £20-£30,000
THE COMPANY: Young, dynamic company that design and build digital recording and
editing equipment.
THE POSITION: Developers need to work in small teams designing and developing
digital recording products for the Audio Video and Film industries.
THE PERSON: You should be educated to degree level and have at least 18 monthsaun Any experience of real time systems would be anRef: AW/E202

GUI D E V E L O P M E N T- WORKFLOW SYSTEMS
CIC++, OS/2

£ 2 5 , 0 0 0- £35,000
work is currently underway with the development and implementa‑

exceptional opportunities
and travel within the UKand mainland Europe.

DATABASE SQL SERVER/C++ SPECIALIST
Reading, Berks N e g o t i a b l ec £30,000
This highly specialised software company has an important and high profilerole for a
‘Database’ specialist to work aspart of ahighly technical team. Tofulfilthis role you
py bard hepepstliap rg A cloacae grtclla erik
skillsin static and dynamic SQL. You will have worked at the programming interface
Jevel, with excellent programming and design skills and atechnical bias towards SQL
Server or Oracle. Ref: PH/E202

MOVE INTO GISDEVELOPMENT
Cambridge £ 2 0 , 0 0 0- £30,000
THE COMPANY: Major Software House specialising in software tools for large missionCeol emiin particular GIS.
THE POSITION:I n c o r p o r a t i n gthe very latest technology t owork o nadvanced GIS andCTLscombdnk clsacbewpel ache ae nlrbathe
THE PERSON: The successful applicant will possess at least 18months experience of ‘C’
/ C++ UNIX and some knowledge or experience of RelationalDatabases. Ref: JJ/E201

HELP STOP COMPUTER INFECTION
Aylesbury ¢£ 1 7 , 0 0 0- £24,000 +NT
THE COMPANY:This is the chance to work for anInternationalSoftware House,who
is well recognised for their award winning products.
pee tee Wome WYOw. feesaes 5Derenes. pene rune
r e q u i r e dt oanalyse, identify and work o nnew and existing computer viruses.
THE PERSON:‘Youwill behighly motivated and able to work alone andas part of a
team with good general PCskills. You must possess at least 6 months experience of
‘C’ with some experience in the following; 80x86, Visual Basic, UNIX ‐_Ref: JJ/E202

VISUAL BASIC V 3 / V 4or ACCESS
City £ 1 8 , 0 0 0t o£25,000
THE COMPANY: Large financialsubsidiary of a major British Bank.
THE POSITION: to develop financialaccounting, payroll and resourcing
applications usingVisual Basic and MSAccess.
THE PERSON: You need a minimum of one years Visual Basic or Access experience,
any knowledge of SQL or financialsystems would be very advantageous. Ref:DL/E202

SYBASE DEVELOPMENT
North Kent &Surrey £ 2 5 , 0 0 0t o£45,000
(Ai Pl edie AG alg aresngetel eralashclh ent epee ett range of
financialmanagement systems for the international market.
THE POSITION:DevelopingSybase applications for use in alll of their UKoffices.
experience of the Sybase Replication Server, Object Orientated
development concepts.

CONTRACTS

UNIX or Windows useful
‘C'/C++ UNIX& Sybase (GUI)
Visual C++ & NTSenior A/P

Email: mail@visioncr.telme.com

advertise, call Kathryn Tracey 0171 287 5000 x3402

t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems indiverse application areas including: Multi-media, Virtual Reality,natural language,
DTP,Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
BankinginbothWindows and NTServer.
Positionavailablevary from traditional Programmer/Software EngineerandAnalyst/Programmers
to Designer/SeniorSoftware Engineersin the overallstrategicdirection forend-user organisations.
£17-£35K +benefits REF: SC/01/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients requirewindows skills atany level.Other relevantskills are SQL server, Transact,
SQL, UNIX,VMS or PS-DOS,C,C++,OpenClient (DBandNet library), MFC,Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystemsincluding:FinancialandManagement
Accounting, Treasury, Equity,Fixed Income and Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunitiesexist for brightgraduates withoneyear +experience. Personalbackground
requires asolid understanding of the project life cycle and a commitment to high quality coding.You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design.A good o p p o r t u n i t yfor a second career move.
£17-£25K +Bankingbenefits
CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C,C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines). REF/O4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/PostSalesand solidprogrammingknow ledgeand expertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REFSC/OS/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking,Manufacturing, Commercial, Scientificand
Governmentapplicationenvironments requireexcellent Cskills.BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good
application knowledge are again much in demand. Software d e v e l o p m e n texperience is the key,
andbeingable todeliver highperformance,highquality,well specifiedsoftware incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases. Graduates through tosenior softwareengineers/teamleaders are required. Pleasecall
to discuss.
£14-£35K +benefits REF:SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
‘soundunderstandingofUNIX,VMS orMS-DOSare requiredtowork onlargescaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
learner to programmersoftware in an X-Windows,Windows SDK or NTenvironment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the rightcandidates.
£16-£28K REF:SC/O7/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 NT are pre-requisites for these positions.
Experience in some of the following areas is also required: Windows 3.1/95, Windows NT, Windows
SDK, MSC’7.0,MFC,Visual Basic, Visual C++ and Microsoft NT. Also d e s i r a b l eare Windows XVT
libraries ornetworkingskills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations 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,Windows NT(SDK, NT
orX-Windowsand Toolkits), NetworkingandCommunicationswith companies offeringtechnology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
o p p o r t u n i t i e st oapply analysis and design skills rather than r e m a i n‘ atechnical guru’ i nvarious
environments includingfinance. Pleasecall to discuss your particular career, growth andpotential.
£12-£25K +benefits REF:SC/OS/EXE
VISUAL BASICSKILLS MUCHIN DEMAND- PLEASECALLTODISCUSS REF: SC/10/EXE
HANTS/LONDON-VIRTUAL REALITY DEVELOPERS-MFC,C++- to £35K REF: SC/11/EXE
LONDONCOMMS SPEC X25,X400 £40-60k REF: SC/2/EXE
C,C++/MFC -Countrywide REF: SC/M3/EXE

S t h e s o f t c o r p o r a t i o n

REF:SC/03/EXE

Third Floor, 7-15 Roseberry Ave, London EC1R 4RP
Tel: 0171833 2772 Fax:0171 8332774
email: jmcb@softcorp.demon.co.uk



Please send your rants,
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WHATS T tNow, BECAUSECtrl/Break ; Because You'Re | \ U S T DOW'T
EXEMagazine BETTY 2 ELECTROMIC, FANCY
50 Poland Street
London W1V 4AX

Cool
emember the IBM ad ==RU0IC 0 1 5 0
with two nuns dis- | |

cussing the relative merits
of OS2 Warp and Wired?
Well Ct r l Break believes
that they may have got the
idea from the scribe monks
of the Monastery of Christ
in the Desert, Santa Fe
National Forest. The
monks have found a com‑
mercial application of their

The Lawnmower ManCometh
eural Technologies Ltd ( N T L ) have won this year’s
DTI SMART award for innovation to develop a data

visualisation tool combining Virtual Reality with Neural
Networks. NTL aims to develop a virtual environment
within which business data can be searched and manipu‑
lated. It could bringa whole new meaningto the office tales

skills through the Internet. of love-trysts amongst the filing cabinets.
Although theMonastery

itself isbeyond the reachof The Lawnmower ManCometh #2
all but themostdetermined PuematDee T Director Patricia Vaz recently demonstrated
visitors, the monks have
combined the use of cellular phonesandsolar-generated electricity
to reach the world with their ownWeb site. They are now offering
their services to design sites forothers.

Previousclients includea travel reservationscompany, aChris‑
tian singer andJungian conference in Switzerland.
The monkspoint out that they are simply continuing the tradi‑

tion of work begun centuries ago by the scribes who created and
copied scripts onclay tablets, then papyrus, parchment and even‑
tually paper. ‘After all’, comments their home page, ‘we've been
makingpages for 1,500years’.
http:/ /www.christdesert.org/pax.html

‘afully working prototype of BT's ‘Office on the
Arm’. The armconsole includes aminiature colour
screen and mouse pad, and the visor puts a large
computer screen image for viewing private docu‑
ments or intricate graphics in front of one eye.
Voice recognition software avoids the need for
typing and GSM mobile phone links enable
direct linkswith the officeand the Internet.Whilst
the application of technology is impressive,Ctrl Brk is not looking
forward to the day when work becomesan all-encompassingexperience.

Enchantressof the data
lhe MOD has been working on the development of a design pro‑
gram, modestly entitled GODDESS, which visualises naval war‑

ships and submarines in 3D and predicts their future performance.
Ctrl Brk can foresee several possible uses for this kindof assessment
program within central government ‐ and further afield. In the per‑
sonnel sectors, for example, would-be employees could submit their
CVs for prior inspection, enabling the spin-offprogramTRACEY to
construct a 3D model outlining character strengths and weak‑
nesses. Personnel staff could then weed out any undesirables by
determiningsuch factors as, say, who would bemost likely to keep
a sign on their desk with the motto ‘You don’t have to bemad to
work here...but it helps’.This may have BigBrotherconnotations

The kiss of death?
BM has recently announced that four
PC manufacturers in Russia and

Poland have signed OS/2 Warp preload con‑
tracts. ‘We are pleased with the overwhelming
of OS/2 Warp in Eastern Europe’ comments Dan

h.Ctrl Brk, however, can still remember the ‑

; er | to some, but there are times when you have to be cruel to be kind.

ACROSS 5. Rest the ultimatebutton (5)
1 .Unit o fc h e m i c a larray? (7) 6 .Toy been able t omake eight bits (3,4)
5 .R e l a t i o no fGeorge (7) 7 .G owrong every sixty minutes (3,5)
9. 0 1 1 0or thus (9) 8. No u n s t a b l echip is wandering (7)
10. Temporary permanent store in short (5) 14. 5%of the century (9)
11. Release the international flip-flop (7) 16. Methodical approach to ablock of data (9)
12. Reserved unit of program language (7) 17. Runa system in the theatre? (7)
13. Input data with a large key (5) 18. DoubtingThomas (7)
15. Midwifely ... (9) 19. Carrying out asearch with ahelicopter it seems (7)
17....team leader goes round the first but may go 20. What Englanddoes of all (7)

round too far (9) 22. Such alcohol is liked by bar coders (5)
19. Dirty base with the Frenchcoding art (5)
21. Way out value to put in the test list (7)
23. Hefty bit of housekeeping (7)
25. Highly competent in a small department (5)
26. Rich? Use it somehow for stepwise experience (9)
27. Morally right about being almost in 22 (7)
28. Fully takes over dismantled iron lungs (7)

DOWN
1. Carry out afile of this magazine? (7)
2. Beat the world with a spreadsheet (5)
3. One who makes values the same apparently

round the middie? (7)
4, Eighthnob comes unstuck below the waist (9)
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24. Restores the Frenchbrownbybirth (5)

SOLUTIONTOJANUARY’$CROSSWORD

ACROSS: 1. OPERAND 5. RECORDS9. FORTRAN
10.TRAFFIC 11. IDIOT 12. MAP 13.TURBO
14.EUGENIC16.SADISTS 18. PROGRAM
21.OPTICAL 24.OFFAS 26. NOT27. DURUM
28. EXECUTE29. MEANEST30. TAKINGS
31.MONITOR
DOWN:1. OFFLINE 2. EARNING 3. AFRIT
4. DYNAMIC 5. RETYPES 6. CHART 7. REFORMS:
8. SECTORS 15.NOR 17.DOT 18. PROTECT
19.OFFPEAK 20.MONKEYS 21.OPTIMUM
22.CURRENT 23. LIMITER 25. SPURN27.DRAIN.
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MorseCode
‘Help in collaring malicious programmers may be at hand from Ivan Krsul and

et STOBge The A f Verity

EugeneSpafford at Purdue University, Indiana,who are developing “forensic”
techniques for examining software and identifying its author’

‐ NewScientist.
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he strains of Eine Kleine Nacht‑
musik ( v o n Karajan, 1974 record‑
ing) were deafening even outside
the door, soLewis didn’t bother

knocking,andjust walked straight in.
‘Sir?
Then louder:
‘Sir?
Morselookedup from thesheafofprintouts ‑
the kindof printout onwidegreen-and-white
paper that you only get from obsolete line
printers,andindeedhadtobeprintedoffspe‑
cially for the inspector ‐ and switchedoffthe
CD playerwith a gestureof impatience.
‘Well, Lewis?
Te got the listingofDeadly Brain Killer I I I ,
sir’.

Lewisplaceda fresh sheafof listings respect‑
fully onthe edge ofthe desk.
‘Deadly Brain Killer III!’Morse snarled con‑
temptuously. ‘I wish these peoplewouldshow
amodicumof imagination.’
‘It’s not going sowell then sir?”
Over the years, Lewis hadbecome expert at
interpretinghis chief's moods.
‘ I t looks like Traffdon’s work, it smells like
Traffdon’s work, but there’s something
wrong, Lewis.’
Hereachedout amuch-scribbled-onprintout
from the bottomof hispile.
Takea look at this.’
‘ I t looks like the loadmodule, sir.’
‘Yes,yes, Lewis,evenI realisedthat. Tell me
what yousee.’

72

Lewis took a deep breath.
‘Well, it’s good quality K&R, old style func‑
tion declarations, four character indent with
lined-upcurly brackets...’
‘..braces, Lewis, you're not in Gosforth night

5426-4597-DBg

school now...”
‘...lined-up braces, some attempt to use Hun‑
garian variables but hegot teed offand gave
it up, a tendency to use do/while construc‑
tions, 80 character line wrap, minimal cast‑
ing,poorC++ style commentingwith spelling
mistakes.’
‘Andyour conclusion?’

Td say it’s Traffdon’s work. Unix program‑
mer, only came to C++ and Windows quite
late, doesn’t use classes unless he has to,
hates long variable names, just wants to get
thejob done.”
Morse put his head in his hands.
‘But there is something not right, and I can’t
putmy finger on it.’
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Lewis shifted uncomfortably.
Tm sure you'll work it out, sir. Err.. is it all
right if I gohome now?The wife’s gone up to
see her mother in the RVI, and I don’t like
leavingthe baby-sitter.’
‘Yes, yes, Lewis, you gohome to your hearth
and children.’
Lewispausedashe turnedto go, andpointed.
‘Oh look ‐ he’s got a nasty bug in his switch
statement. Missedout a break.’
Morse followed the direction of Lewis’s digit,
then stood up in excitement.
‘By God, Lewis, you've got it!”
‘Thave, sir?”
‘NoUnixC programmerwould ever leaveout
a break, unless he meant to drop through
deliberately. Now this man, Lewis, has for‑
gotten that he needs a break at all, which
tells us that he trained in a language which
doesn’t need them. A language which has a
repeat/until construct, which hehas to simu‑
latewith do/while. A languagewhich...”
‘Pascal!’

Right. Sothe programmer must be...’
‘..Simpkins inA-block! Ofcourse. I'll get onto
it in the morning.’
‘Goodnight Lewis. And, thanks...’
As Lewis walked down the corridor, he
thought hehadn’t seen theOldMansocheer‑
ful in months.Which was agood thing: after
the years of success in Oxford, the dismissal
for alcoholism and appointment as Code
Quality Inspector at Barclloyds Bank had
come asa bit of ablow...

a
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Each year, the illegal use of software
Consumes nearly 50% ofyour potential
revenues.With the flamesof piracy
eating away atyour profits,can you
afford not to protect your software?
SoftwareObtained Illegally,byregion, 1993 vs. 1994
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Total for 1994 $15,212,700,215

Source: BSA

HASP® iswidely acclaimed asthe
World’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
used nearly twomillion
TASP keys to
protect billions
ofdollars worth 4
of software. .
Why? Because
HASP’s security,
reliability,andease‑
of-use led them toasimple
conclusion: HASP is the most effective
software protection system available.
Today, more developers are choosing
HASP than any other software
protection method. To learn why, and
to see howeasily you can increase your
revenues, call now to order your HASP
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wrecked by client/server applications.
To accompany you on NetWare or
Windows NT you’ve chosen Btrieve,

the foremost navigational database.
I n i t s la tes t v e r s i o n , B t r i eve v6.15

9 ) ,
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N e x t t i m e , I ’ l l n a v i g a t e
w i t h B t r i e v e v 6 . 1 5 ! !

TAKE A D V A N T A G E O F T H E BTRIEVE V 6 . 1 5 U P G R A D E
* Novel l SFTIll suppo r t * N L M management w i t h d y n a m i c r e p o r t s * N e w Transaction
Tracking System f o r d a t a b a s e in tegr i t y * I m p r o v e d m e m o r y m a n a g e m e n t * U p d a t e
bundling f r o m mul t ip le users i n t o a single disk o p e r a t i o n * Windows DLL reques te r * D u a l

e n v i r o n m e n t requester ( N e t W a r e a n d Windows N T ) * DOS requester ( N e t W a r e ) f o r

reduced memory requirements * Windows-interface installer

surpasses itself in te rms of security, captain and call o u t your o r d e r n o w to
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liness. Be a clear-sighted ance and special upgrade offer.

I T S I M P L Y W O R K S

Btrieve Technologies Europe - 35 cours Michelet - 92060 Paris la Défense 10Cedex - Tél. : ( 3 3 - 1 ) 47 73 90 90 - Fax ( 3 3 - 1 ) 49 00 O174


