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For unbeatable productivity, new Borland C++Builder 3 is
the most advanced C+ development environment ever
created. Developers world-wide recognise C++Builder 3 as
the industrial-strength environment they've been waiting
for. It’s not just that they know they can rely on Borland’s
robust technology to buildworld-class applications in
record time. Or even that C++Builder 3 completes the C+
transition to visual development and slashes tasks that took
minutes down to seconds. What’s really making an impact
on developers is that, with C++Builder 3, there’s no code
compromise. You don’t have to choose between low-level
control and RAD. You get both - and somuch more.

Like all Borland products, C++Builder 3 is in tune with
what developers really need from their tools. It’s the most
powerful and comprehensive suite of C++ development tools
ever made. Fromsuper-fast applications that you know will
connect to any corporate data, to superb compatibility with
MFC and OWL, C+Builder 3 delivers it all - so your projects
are on time and on budget.
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C++Builder 3 is the fastest, most advanced C+ compiler
and development environment ever created. It’s packed
with new features and enhancements to make any
C+ developer’s life easier:
> Multi-target project manager: work simultaneously with
multiple EXEs, DLLs, RCs, and more.

> Full one-touch support for COM, DCOM, ActiveX, and
ActiveForms.

> Speed through coding with Codelnsight.
> Develop scalable multi-tier applications with
DecisionCube, MIDAS and BusinessInsight technologies.

> Comprehensive new low-level debugging capabilities.
Visual development is the future of C++ programming.
Look the future in the eye with new Borland C++Builder 3.

®

0 i a 1 Borland International (UK) Limited,
8 Pavilions, RuscombeBusiness Park,www borland co uk Twyford, Berkshire. RG10 SNN
Freephone: 0800 454065



Easy to submit,
modify and query.

Your entire team can start using TRACK without
any training. Not possible? Just download the
evaluation copy fromwww.soffront.com, install
it on the LAN and let everyone try it!
SQL database support. The fast
dBaselV engine supports 100+ users and
popular SQL databases such asMicrosoft SQL,
Oracle , Sybase.

Global project management
becomes reality. Get real-time
interaction to geographically dispersed
developers, QAand support personnel.

Sottront Track - (Detect -C\Diane\DEMOBTS}
TTTEle Edt Recon View Mal Quay Pagar Setup Window

SOFFRONT Software, Inc.

Links to customer database.
TRACK integrates defect tracking and Help Desk.

Multiple security levels. Set upyour
desired level of security for commands, projects,
tables, fields, data, and more!

Track code changes. TRACK integrates
with popular version control systems.

Automatic notificationusing
numerous mail systems. TRACK keeps
everyone up-to-datewhen new bugs are entered
or pending bugs are modified.You'll know when a
bug was entered, who's working on it, and when
it's likely to befixed.

Customizing TRACK is a joy.
Using a visual form editor, customize
the database, tables, forms, fields,
notifications, formulas, etc.

TRACK’s reporting
capabilities are fast,
powerful and intuitive.

Defects submitted and closed over
t ime

Internet: info@soffront.com « http://www.soffront.com
Ph 800-763-3766 / 408-263-2703 P.O. Box 361936, Milpitas, CA95036 * Fax 408-263-7452
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What Users Say:
“The ability to get users upand
runningwith TRACK in avery short
periodof time is invaluable.Most
people are able to use TRACK without
ever reading the documentation.”
‐ Greg Bryant, PrincipalSoftware Engineer,

NEC Technologies, Inc.

“UsingTRACK we're able to look at
exactly what happened ona project
and come upwith accurate time
estimates for future releases.”
‐ KirstenThompson, Quality Assurance

Analyist, Pepsi International

“After usingTRACK for several
months,we have found that it
has streamlined our problem
reporting and tracking efforts
onacorporate basis.”
‐ Rory Roybal,Director of

Engineering,
Phoenix Technologies, Ltd.

The Press Agrees:
“TRACK automates interactions
with related tools.”
‐ PeterCoffee, PCWeek, March 4, 1996

“TRACK wins hands down in the
flexibility,power and ease-of-use
areas.”
‐ DataManagement Review,January 1996

SOFFRONT®

TRACK
for Windows,
NT, 95and

es lar Webb a l popular We
el browsers.
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Perl of a resource kit? 51
Peter Collinson renews his

T H E F R O N T E N D

acquaintance with the Perl
Resource Kit and shows how it
provides a way into the publicly
available software in the
Comprehensive Perl Archive
Network (CPAN).

SoapFlakes7
Out, damn bug.

Forget the PC platform.

News9
JBuilder 2, Palm Ill,

COM2CORBA, and ForeSight
software metrics. SCO UnixWare
7, Java testing, and developments

on the editor front.

Perl 'saplumber51 J D K 1.2- jus t in t ime 57
JDK 1.2 delivers a host of
welcome f e a t u r e s‐ JIT
compilers, a Java STL,

Mayhem 16 Extensions, and JavaBeans
Jules has dusted off his old containment services. However,

compilers. What's le f t behind? 61 Tom Guinther detects acase of
‘version aversion’.

Letters 19
Strength in numbers. A t i p for the garbage
The world ofdongles. collectors 61

Francis Glassborow asks
T H E C O D E ‘Where do you want to workaw today?’ and looks at Java's

garbage collection, which
leaves memory management
to the machine.

Inheritance considered
harmful 22

Inheritance is generally thought
to be a good thing. Robert Ennals

thinks otherwise. He considers
the principles of code reuse and
the possible role of aggregation

and dynamic typing.

Books 65
Mark Harman handles Software
Fault Injection and Gavin Smyth
cracks open Java in a Nutshell,
Deluxe Edition.

Java applet versus
Act iveX 33 Methinks Act iveX hath the advantage, my liege. 33 T H E B A C K E N D

There have been many debates
about ActiveX versus Java from Subscribers Club 67

the point of view of a user, but Special offers for EXE
which is really easier for the subscribers.A collection of
programmer? Gavin Smyth EXE goodies.

introduces the perspective of a
developer. Ctrl-Break 73

As Ctrl-Break considers a
European Directive on Software
Standards,Verity Stob parle dela
bombe de I'an deux mille.

Extend and consume 45
For Microsoft, Java has always

been about Windows. Until now,
Redmond has always paid at least

some l i p s e r v i c et ocross- S E R V I C E S
platform Java. But, as Neil Hewitt

finds out,Visual J++ 6.0 seems Directory 66
set tochange all that. A fish called Java. 45 Recrui tment68
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The Wise InstallationSystem Enterprise Edition

The Wise InstallationSystem

versions, creates shortcuts/:
nested components and hasa full uninstaller.

ComponentSource
QBS Software Limited 27-37 Vachel Road

Reading, RG1 1NY
Phone: 0800 58 1111

11 Barley Mow Passage
LondonW44PH

Phone: 0181 956 8000 Web: www.componentsource.com
Web: www.qbss.com

Use http://www.wisesolutions.com
Designed for

wise? to downloada fully functional demo.

iarks of Microsofft Corporation.Microsoft, Windows, and the Windows logo are registered trademarks of Mic

Microsoft
‘Windows95
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Out, damn bug
It seems to have

become an accepted
fact in the
software
industry today

\ that bugs wi l l
. always creep into

production code,
regardless of the precautionsand
testing andbeta programmes
that modernapplications are
invariably pu t through. Such an
attitude makes life easier for
developers and software
companies, but it certainly
doesn’t impress the end-user.

I was on the receivingend of
a software glitch in the early
days of the New Year when I
made the mistake of t r y i ng to
order a so-called ‘movieon
demand’ from my cable company.
This much-toutedfeature is
basedon Sky’s Box Office movies
service where the same films are
stripped constantly over four
channels. The idea is that you
order the film you want over an
automatedtelephone lineand
wait for the nextshowing.

My local cable company’s
version of this system involves
selecting the required fi l m f rom
a l ist displayed by the
(supposedly) intel l igent set-top
box, then phoning an
automated telephone line and
obtaining a pass code which you
then type into the set-top box to
authorise your purchase. A l l
fine in principle, if a l i t t le
unwieldy. Of course, this
assumes the software that r u n s
the set-top box and the
automated telephone booking
l ine actually works.

For a start, the set-top box
software was not runningat a l l
on the heavily-publicised launch
date, so that no-one could
actually order a film. This was
fixed the next day and replaced
with a version which would take
your fi l m selection before
emi t t inga plaintive beep and
displaying ‘temporary error’ on
the screen. Hardly inspir ing
stuff. On the third day you could
actually get asfar asdiall ing the
order line (a t least, if you could

find a film on the list which the
system was prepared to admit
was actually available).
Unfortunately, as the recorded
voice on the phone told me, ‘the
booking system cannot process
your order at this time. Please
t r y again later.’ I did: once an
hour for five hours.

The next day, success: I
managed to get the automated
ordering l ine to take my order ‑
on the th i rd attempt ‐ and typed
in the pass number to the set-top
box. And indeed it began
showing my selectedfilm r ight
on time. In fact, I really enjoyed
the film ‐ upunti l the pointten
minutes before the end when the
set-top box took it upon itself to
tu rn it off. A l l this for a whole £1
more than my localvideoshop
charges for a true ‘on-demand’
VHS copy of the same film.

What, you may well ask,
does this have to do wi th
software developers? Well, al l
these systems have to r u n on.
software, which someone at my
cable company (o r a

Forget the PCplatform
‘Intwo or three years

) > time there wi l l be
“s 250 to 300

_ _ . millionWAP
compatible
devices - more

than there wil l bePCs’. I
was told this, in March,

at the Cebit exhibition by Sanjay
Jhawar, EuropeanBusiness
Manager - Smart Phoneand
DataProducts at the European
Cellular Subscriber Divisionof
Motorola.

Now, how many of you have
heard about WAP? Raise your
hands! And how many know
what it is? You can guess from
Mr Jhawar’s multi-line tit le
that it has something to do with
mobile phones, but that’s pretty
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slim. Let me put you in the
picture soyou can decide
whether you should rush to
change target platforms.

WAP or Wireless Application
Protocol, is a software
architecture which offers a
standardplatformand
communicationprotocols for
developingapplications for
remote devices such asmobile
phones. I ts goal is for developers
to beable to write applications
which wi l l work on al l networks
worldwide (provided the carrier
implementeda gateway) and on.
a l lmobilephones. It ’sbasedon
the UP software developed by
UnwiredPlanetand is now
endorsed by most mobile phone
manufacturers. Itsmainuse

today is for accessing internet‑
basedservices from a mobile
phone,but the protocols offer
muchmore.

One application, shownon the
Oracle stand,consisted in unified
messaging. It was developed with
the Swedish operator Telia and
allows Telia customers to check
their email, voicemail, andfax
from a web page or from a WAP
compatible phone (anAlacatel
One-Touch Pocketwas used).The
demo was impressive andworked
flawlessly. According to Oracle’s
RolandSvensson, the
development was easy. It was
originally testedwithUnwired
Planet’sWAP-phone simulator
and it workedfirst time witha
realphone.

S O A P F L A K E S

consultancy of their choosing)
has to write. Clearly this person
or persons did not bother to test
or check their code nearly
enough before the launchdate.
It ’s not as if they didn’t have the
time; Sky Box Office launched
in November, but my cable
company didn’t start supplying
this service un t i l early January.

Sothis seems to beanother
case of the ‘bugs always happen’
mentality which, asI started out
this piece mentioning,seems to
be pervasive these days.

I'veseen it from the user’s
side of the fence now,and one
thing! can say for sure is that
ordinary folk who neither know
n o r care about memory leaks or
pointer arithmetic aren’t about
to put up with bugs in software
which is important to them- like
their entertainment systems ‐ for
much longer. Perhaps it w i l l not
betoo longbefore westart to
hear the joke that fifty software
developers at the bottomof the
sea is a good start.
Nei lHewitt

WAP isa series of open
protocols controlled by the WAP
forum (www.wapforum.org).
Access to the protocols is free but
participation in the forum is not.
One important element which
remains unclear to me is
whether p a r t of the base
software infrastructure is
proprietary to UnwiredPlanetor
whether anyone can replace
par ts of i t .This might have an
impact on i ts success compared
to all the internet protocols, even
though these are not currently
targeted at small devices.

Whether Jhawar’s
prediction is accurate or over‑
optimistic, WAP is definitely
wortha look if nothing more.
DavidMery
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Charts & Graphs
Chart FXEnterprise 3.0 (16832) £263
First Impression 5 £135
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' Users can also create scripts for launching

sophisticated GUIfront ends,powerful
database applications, ActiveX controls,
web server applications or even multi-tier
systems, C++Builder 3.0 can handle it all. |
Wise Installation System ‑
Create I n s t a l l a t i o n sEven More Easily ‑

The Wise I n s t a l l a t i o nSystem i sthe
shortest route fromfinalbuild tofirst |
customer ship. Nomatter how simple or
complex the i n s t a l l a t i o n ,n omatter i fyou
Need toinstallonasingle machine or
across anintemationalenterprise, Wise
delivers the perfect mix of power, ease-of- |
use and f u n c t i o n a l i t y .The latest version
6.0 includes anupdated InstallationExpert |
with Wise's Ciick-and-Script technology _
for simple creation ofinstallationsaswell ©
aserhencaments to tie Soript Edilor. The:
Enterprise Edition now has anintegrated
debugger for analysing more complicated

installations.
Cold Fusion Studio 3.1

The Fast Way t oD e v e l o pWeb
Applications

Cold Fusion Studio 3.1 is the new
integrated development environment (IDE)
for Cold Fusion. Studio givesdevelopers
visualp r o g r a m m i n gand database tools t o
create powerful dynamic Web
a p p l i c a t i o n s .Studioalso includes
c o l l a b o r a t i v efeatures like integrated
version control to enhance teamwork
among developers.

WebTrends
If You Have AWeb Site, Then You

NEED This Tool!
) WebTrends is the first andonly product on |
the market to deliver a set of integrated
m a n a g e m e n tand reportingtools, required |
by Web Professionalsin their everyday job |
to deliver, manage and maintain quality ©
Internat and Intranet sites. The latest i
version monitors IPdevices, system !
services, database a p p l i c a t i o nservers, |
disk space,etc., and sends alertsby |

‘email, or audio alarm, whenever a device
goes down or stops responding.

faster, more flexible, open-standard
mapping solution thanSyivanMaps/OCX. |
Just place the map object onaform, bring |
in map data from anyODBC-compatible >
database, and give your end users instant
mapping with noruntime royalties. Version|
2.0 gives you better graphics and more
run-time user interface options than ever

©before. Plus you'll receive aplanet-fullof

Cypress Enable 3.2 is a VBA and VBScript »
compatible Scripting Language designed |
to be embedded in software applications
or web pages to automate complex tasks.

and m a n i p u l a t i n gother applications via
OLE A u t o m a t i o no rexternal DLLs.Enable
i sa complete p r o g r a m m i n glanguage and
i sa v a i l a b l eunder Windows 3.1,Windows

| 9 5andWindowsNT.New f e a t u r e si n3.2 ©
include acolour syntax highiighting editor, ©

interfaceand bettermamory management.

INTERNET TOOLS

LittleBrother Professional (10 user) £345
Hacksaw (Win32) £34
Wingate Prof (Uniimited Users) £474 |‑



Centre stage without emotion
We have all heard disastrous sta‑
tistics regarding software devel‑
opment: 30% c a n c e l l e d ,70% failing
to meet expectations, an average of
189% over budget ( the Standish
report). Foresight 1.01, released in
the UK by PRICE Systems, is
designed to address the issues of
software forecasting and estima‑
tion. With i ts GUI, use of wizards,
and integration with Microsoft Pro‑
ject it is intended to be central to
the life of software projects.

Aimed a tanyoner e s p o n s i b l efor
producing any forecasts or estima‑
tions, it enables the scope of a soft‑
ware project to be estimated
accurately in terms of time, scale,
cost, and manpower. U s e r sare able
e i t h e rtoestablish parameters based
upon their o w n specific software
development methodology or to
adopt one of Foresight’s pre-set
s t a n d a r d sfor guidance. Explicit val‑
ues can be entered for all the para‑
meters used for i ts parametric
estimation model (development con‑
ditions, staff quality and familiarity,
availability of CASE tools, etc).

A ‘questions and answers’
a p p r o a c ht othe initial estimate cre‑
ation involves project scope, avail‑

able resources, required timescale,
and overall o b j e c t i v e s .The estimate
is then refined within ForeSight's
Process Profiler by being broken
down and analysed section by sec‑
tion. For example, Function Points,
Lines of Code, and PredictiveObject
Points (POPs) can be used to esti‑
mate the overall size of the project.
POPs areas i z i n g metric developed
by PRICE Systems to support
object-oriented design, accounting
for class structures methods, inher‑
itance, and interfaces.

The DynamicTrade-off Analyser
(pictured) enables users to perform

Bridging COM2CORBA
A bridge between appl icat ions using Microsoft's COM and Corba
components is provided by ICL’s D A I SC O M 2 C O R B A .The software
wi l l enable developersto l ink COM applications to other systems in
an enterprise, such as Unix and OpenVME, through a Corba inter‑
face. An extensive knowledgeof IDL(Interface Definition Language)
is not required.

D A I S COM2CORBA makes use of C O M to al low Microsoft
automation c l ients to connect to D A I S Corba components a n y ‑
where on the n e t w o r k as if t h e y were local components. D A I S
serversare implemented as COM controls d i rec t ly within the Win‑
dows application.

Automation methodcalls aretransparently passedto an appropri‑
ate Corba server for execution and the return of results. If the Internet
Inter-ORB Protocol ( I IOP) is used,these servers can be implemented
using any ORB productwhich supports IIOP,not just DAIS.

The COM2CORBA SDK is priced at £1995. Deployment of COM
components created with t h e k i tw i l l befree of licence charges, pro‑
vided the application interoperatesw i t h licensed DAIScomponents.

In a separate announcement, ICL has offered D A I S J, a Java
version of the DAISORB,to developers at no charge. It can be down‑
loaded from the ICLwebsite.
w www.daisorb.com
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‘trade-offs’ with various features of
the p r o j e c t .The user can ask ‘What
happens to the estimate if | cut two
months from the project timetable?’
The DTA will immediately chart how
the project's estimated cost,
resources,andquality shouldchange.

For use with Microsoft Project,
data can be easily swapped itera‑
t ively (via OLE), tracking major
milestones,e s t i m a t e dtime to com‑
pletion, and benchmarking major
technical accomplishments.

ForWindows95or NT, ForeSight
1.01 costs £740 per single runtime.
w www.PRICESystems.com

UnixWare 7
SCO has announced the availabil‑
ity ofUnixWare7,aUnix system for
Intel servers. It integrates the two
Unix systems SCO OpenServer
Release 5and SCO UnixWare 2.

UnixWare 7supports 1terabyte
files/filesystems and 64GB of main
memory. Its memory model, compil‑
ers, and commands have been
designed in preparation for 64-bit
Intel systems next year. There is a
‘web top’ interface.

Anew Unixdevelopmentsystem,
UDK, will enable the creation of a
single b i n a r yto run onthe three main
SCO server p l a t f o r m s .TheUDKfea‑
tures C and C++ compilation sys‑
tems, a new graphical debugger,
performance profiling and optimi‑
sation tools, APIs, and tools for
TCP/IP, networking, and graphics.
w www.sco.com

N E W S

NuMega DevPartner for Java is
a suite of development tools
which automatically detect,
diagnose, and help to resolve
Java performance problems and
runtime errors. It consists of
TrueTime Java Edition and
NuMega JCheck.
www.numega.com

Cantata++ is designed to assist
developers in the unit and
integration testing of C++
s o f t w a r e .The verification tool,
from IPL, provides both dynamic
testing and coverage analysis
facilities. It supports the latest
ISO language features and OO
coverage metrics.
www. iplbath.com

OpenTa lk S D K allows users to
design or amend a range of
telephony applications, from
simple call routing through to
complex interactive voice
response a p p l i c a t i o n s .TheN T
based SDK is from Kingston
Voiceware.
01482 808200

Vireo's Driver: :Agent is a toolkit
which enables applications to
directly access and control
hardware onallWindows
platforms without performance
penalties. Eliminating the need
for Microsoft's DDK,advanced
programming features include
built-in Timers, Shared Events,
and the ability to construct
custom Kernel Agents.
w w w . v i r e o . c o m

Two configurations of CYRANO's
web-based application test ing
software are available. Web Tester
validates the quality of web-based
applications before deployment
and afterchanges. WebTester
Business Edition provides an
additional monitoring capability.
www.cyrano.com
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ADABASD 10is a new version
of the Software AG RDBMSfor
Unix and Windows NT. It has a
new J D B C interface which
provides SQL support from Java
programs and direct access from
b r o w s e r s .The system may b e
managed remotely via anew GUI.
www.softwareag.com

Cayenne Software's OOanalysis
and design products,ObjectTeam
and ClassDesigner, support
Visual J++ 6.0, the latest release
of Microsoft's Java development
e n v i r o n m e n t .These tools allow
programmers to generateVJ++
code from, and reverse engineer
into, object models.
www.cayennesoft.com

The Year 2000 Detect ive, from
Windsor Software, is a tool to
help developers analyse desktop
applications to identify quickly
and document Y2K code
changes. It works for applications
written in Visual Basic, Access,
C/C++, and Delphi.
www.windsorsoftware.com

Sterl ing has enhanced
VISION:Solutions 2000, a suite
of Y2K tools and consulting
s e r v i c e s .The tool set includes
VISION:Simulate, a date
simulation tool which allows the
system date to be moved beyond
1/1/2000, and CVISION:Dager, a
data ageing utility and
windowing.
www.sterling.com

The Open Group has made
publicly available its Network
Computer Rendition Tes t Suite.
The suite can be used to evaluate
conformance of systems to the
Open Group's standards. It
includes tests for requirements
for Java 1.1class libraries and
W3C’'s HTML3.2 specification.
www.opennc.org
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The full werks ‐ languages & compilers
At the very end of last month,
Metrowerks was expected to start
shipping CodeWarrior Professional
Release3. Its IDE can edit, compile,
and debug C, C++, Java and Pascal.
It includes both Windows 95/NT and
MacOS versions. Metrowerks has
always worked on having indepen‑
dent back-ends and front-ends to its
compilers.This allows the addition of
anew language or target to be rela‑
tively fast and easy.

With version 3, breakpoints can
be set from within the editor, and
bothAMD-3D and MMX instruction
sets are supported from inline‑
assembly. Part of the package is a
new - pre-release ‐ native Java
compiler for x86 and PowerPC tar‑
gets (based on the JDK 1.2). A
JavaDoc postlinker
HTML documentationdirectly from
the information generated during

generates

the compiler’s parsing phase. The
seamless integration of the IDEand
the debugger reduced the memory
footprint by not requiring the use of
two separate applications.

Active Toolbars
ActiveToolBars is a 32-bit, frame‑
work-based component, enabling
developers to build Office ‘97-style
toolbars and menus into their appli‑
c a t i o n s .The latest ActiveX release
from Sheridan has aWYSIWYG
design-time editor, allowing the
toolbars and menus to be viewed in
design-time as they will appear in
runtime. They can be configured to
allow e n d - u s e r sthe full runtime cus‑
tomisation found in the Office ‘97
products, using what should be the
familiar customise interface.

A configuration utility simplifies
the creation of the toolbars and the
tools they contain. It includes an
imageeditor, ascreen capture utility,
and the design-time preview window.

ComponentSource is sell ing
ActiveToolBars at £85. It can be
downloaded from their web site,
which is now fully commercial - all
the software components and
tools can be directly downloaded.
w www.componentsource.com

ROWVIEW.CPP.

}

v o i d CRowView: : U p d a t e R o w ( i n t n I n v a l i d R o w )
{

° i n t _nRowCount = GetRovCount()
7 7 I f t h e number o f r o w s h a s Changed. t h e n a d j u s t t h e s c r o l l i n g r a n g eif (mRowCount |= m_nPrevRowCount )

U p d a t e S c r o l 1 S i z e s ( ) ‑
o m_nPrevRowCount = nRowCount+

7 When t h e c u r r e n t l y se lec ted r o v c h a n g e s
/ / s c r o l l t h e v i e w s o t h a t t h e n e w l y s e l e c t e d r o w i s v i s i b l e . a n d
/ / ask t h e d e r i v e d c l a s s t o r e p a i n t t h e s e l e c t e d a n d p r e v i o u s l y
/ s e l e c t e d rows

CC l i en tDC d e ( t h i s ) :
OnPrepa reDC(édc )

terly release schedule, a new ver‑
sion supporting the OS3 - present
in the Palm I I l - i s planned for July.

A sfor BeOS s u p p o r t ,v1.5 i sthe
first version of CodeWarrior to run
on a Pentium-based c o m p u t e r .The
agreement Be and
Metrowerks has been extended to
put the strategic direction of the

between

while the compiler and linker
remain the responsibility of Metro‑
werks. Sales and marketing will be
done by Be, so developers can get
BeOS and CodeWarrior in one go.
At the time of writ ing BeOS
Release3 is available only on Intel.
When it becomes available on the
PowerPC as well, the final version
of CodeWarrior will ship.

CodeWarrior Professional 3
costs £335.
w www.metrowerks.com

IDE for BeOS in the hands of Be, wwww.fullmoon.com w www.be.com

OLE DB‐ SQL for your email
INTERSOLYV, the prov ider of ODBC technology, has turned i t s
a t ten t ion to OLE DB. A Microsoft specificat ion, i t is designed to
provide a low-level standard for accessing a l l types of data, regard‑
less of type, format, or locat ion (there is a single A P I for operat ing
against both SQL and non-SQL data sources).

DataDi rec t Connect OLE DB is a set of components (OLE DB
data providers) which enable applications to have n e w access to
non-relational data. Using ADO, Connect OLE DB data providers
are immediate ly usable by al l ADO-enabled applications, including
M i c r o s o f t ' sVB,VC++, and VJ++. This provides access t odata such
as Lotus Notes Mail and MAPI-based email data.

Connect OLE DB is designed to enable organisations to cus ‑
tomise data access through reusable and shareable data access
components. For example, if direct access to Lotus Notes data is
required then the Connect OLE DB data provider for Lotus Notes
can be used. For extra functionality, organisations can also imple‑
ment DataDirect Reflector, a query processorengine (QPE) for OLE
DB, enabl ing traditional SQL processing of the Lotus Notes data.

An impor tan t component of the DataDirect Connect OLE DB
family is the ODBC/OLE DB Adapter. Th is transparent ly migrates
ODBC technology to OLE DB by connect ing ODBC-based applica‑
tions to OLE DB data and service providers.

A Connect OLE DB data provider, or the Connect ODBC/OLE DB
Adapter, is available at the introductory price of $99. The DataDi‑
rect Reflector is also $99.
w www.intersolv.com
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A declared state of platform-independence
Borland’s major product release this
quarter is JBuilder 2, the family of
visual development tools for build‑
ing platform-independent applica‑
tions with Java. I twill beava i l ab lein
three versions Standard, Profes‑
sional, and Client/Server Suite.

The JBuilder product family fea‑
tures easy JavaBeans component
creation, a scalable database archi‑
tecture, ‘two-way’visual development
tools, and the production of ‘100%
Pure Java’ applications, applets,
servlets, and JavaBeans. The
JBuilder environment supports JDK
1.1x, JDK 1.2, JFC/Swing compo‑
nents, JavaBeans, Enterprise Java‑
Beans, Corba, RMI, and JDBC.

JDK switching allows develop‑
ers to compile and run their appli‑
cations against any JDK virtual
machine, from JDK 1.02 onwards.
Another feature, JFC/Swing com‑
ponent integration, is to promote
the creation of more professional
looking 100% Pure Java user inter‑
faces, and J B u i l d e r2includes a set
of enhanced JFC components
which are fully JDBC data-aware.

23 45%. fo

customer r a :

A useful aid for learning the Java
language, Codelnsight is a set of
wizards for the fast development
of robust applications ‐ i t provides
the proper syntax when creating
and editing code parameters, vari‑
ables, properties, methods, and
events.

For enterprise scale develop‑
ment, JBuilder 2 features integra‑
t ion with a new version of the
VisiBroker (3.2) ORB.

In the realm of beans, the Bean‑

Marketing ResearchApplet

Designers enable developers to
visually display, add, and edit Java‑
Beans properties,events, and meth‑
ods. An analysis tool is provided in
the form of BeanInsight,which pro‑
vides information on valid proper‑
t ies, property editors, and
customisers.

JBuilder Standard has an esti‑
mated street price of £84, JBuilder
2 Professional £499, and JBuilder
2Client/Server Suite £1399.
w www.borland.com|jbuilder|

Palm I I I : more for the developer than the end-user?
The Palm III - successor to the
Pa lmPi lo t - ‐h i tthe street lastmonth.
The mostvisible improvementscon‑
cern the hardware. Although the
included applications look more or
less the same (with the addition of
an IR beamfunction,and support for
different fonts), many more improve‑
ments have been added from a
developer's point of view. Forexam‑
ple,all storage heaps havebeen col‑
lapsed intoa single largeone, which
takes all the memory available,
except for the dynamic heap which
is larger (96KB).Thisshould reduce
dramatically the memory fragmen‑
tation which happened with previ‑
ous versionsoft h e OS. Still on the
subjectof memory,somefile stream‑
ing APIs allow the manipulation of
blocks larger than 64KB.

On the UI side, the new fonts
mentioned above are accessible by
all applications. Some APIs have
been addedto create form elements.
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dynamically at runtime. One of the
most important novelties is the
infrared capability, compliant with
IrDA.TheIrComm layer of the stack
is not present in the first release
though it should be made available
in a couple of months. A demon‑
stration of an infrared communica‑
t ion between a Palm III and an
Ericsson SH888 GSM phone was
shown at Cebit.SmartcodeSoftware
had developed the IrComm module
used. HotSync is not supported over
IR. According to 3Com this is not
due to the current lack of IrComm
butto all the differences in IRon lap‑
tops. It is planned though.

Upgrades to the OS will consist
ofasimple download,and won't take
any precious RAM space as the OS
is in Flash memory. This raises the
questions as to whether developers
will beable to offer the capability of
movingtheir applications inthe Flash,
possibly replacing part or all of the

OS. This would allow you, for
instance,to replacethe calculator by
one with hexadecimal support, or in
amore extreme way it would let the
uClinux project team replace Palm‑
OS by Linux! (See Cér/-Break EXE,
April 1997.)Some rumoursof aFlash
SDKarecirculat ing but sofar 3Com
refusesto comment.

Support for the MacOS as a
development platform will be
improved to match what's available
on Windows. 3Com is working to
improve the support on Unix but
nothing has been announced yet.

A debug version of the PalmOS.
and a new version of the CoPilot
should be available on the 3Com
web site byt h e time your read this.

A developers’ conference wil l
be organised in Santa Clara from
D e c e m b e r2nd t o4th. For more info
on all the new features, check out
the 3Com web site.
w www.palm.com/devzone/

N E W S

Netron Renovator2.0 isa32-bit
version of Netron’s ‘re-architecting’
tool for mining legacy systems and
creating reusable c o m p o n e n t s .The
new version extends the code
analysis capabilities of Micro
Focus’ Revolve, the tool set upon
which it is built.
www.netron.com

Progress Software has licensed
the Java Application Environment
(JAE) and Java Development Kit
version 1.1( J D K 1.1) from Sun.
Under the agreement, Progress
will integrate the JAE and JDK
1.1 into Appt iv i ty 2.0, the tool for
building and deploying cross‑
platform database applications
in Java.
www.progress.com

jCentral, an Internetsearch
engine for Java developers, is a
feature of IBM's Java website. Its
predefined search parameters
and Java-specific indexing is
designed to let developers exactly
locateJava resources. Search
categories include applets,
JavaBeans, source code, and
newsgroup articles.
www.ibm.com|java/

Delphi/Connect for SAP makes
it easier for developers to build
customised applications which
integrate fully with S A P R/3,
without requiring knowledge of
the SAP architecture or BAPIs.
The Windows development
environment from Borland, is
based on Delphi itself.
www.borland.co.uk/SAP|

Fully supporting the latest
Fortran95 standard, the
NAGWare f95 compiler provides
software developers and
programmers with enhancements
over the previous Fortran 90
compiler.
www.nag.co.uk

13



N E W S

ComponentWorksVersion 2.0,
from National Instruments, is a
32-bit ActiveX control suite for
test, measurement, and
automation applications.Version
2.0 adds controls for seriat I/O
and for exchanging information
over the Internet.
www.natinst.com/uk/

The newly released Netscape
Navigator web browser source
code has been ported to Qt, Troll
Tech's multi-platform GUI toolkit.
A QtScape demonstration
programme has been released to
promote the effectiveness of the
toolkit. Full source code is released
under the Netscape Public Licence.
www.troll.no/qtscape/

Automatic documentation of C
code is provided bythe Hitex
Development Assistant CASE
tool. It automatically generates
flow diagrams anda display of the
calling hierarchy within the
program. It links to the Hitex range
of emulators to allow debugging
of code ona target system.
www.hitex.demon.co.uk

Clarion 4 Internet Edi t ion
consists of Clarion 4 Professional
Edition and the Clarion Internet
Developer's kit. It can be used to
web-enable existing Clarion
applications, using a one-step
template-driven process. It
results in database applications
which can run from inside any
Java-based browser.
www.contemporary.co.uk

RealCT Release2 is anAPI
designed to shield developers
from the complexities of
Computer Telephony resource
s w i t c h i n g .The Windows DLL,from
LucentTechnologies, has
enhanced tracing capabilities for
error detection and GSM support.
www.lucentctproducts.com
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Careful with that editor, Eugene
A raft of new features has been
added to CRiSP, the editor for soft‑
ware developers which provides a
common edit ing
across different platforms. With
more functions and toolbars it is
easier to customise the look and
feel ofVersion 6.0. There are three
main ext ra features to improve
program legibility and navigation,
which are aimed particularly at
groups of developers working ona
shared project.

‘Outl ining’ of documents can
be performed via the icons of a
vertical toolbar, to hide or reveal
port ions of a program. For exam‑
ple, C/C++/Java comments can
be ‘folded’ away by cl icking the
comment button. The View menu

environment

gives access to two new w i n ‑
dows, ‘Contents’ and ‘Output’.
The table-of-contents style win‑
dow within the edit area displays
bookmarks, links, or s e c t i o n s
(routines or fi le sub-sect ions) in
a tree-view, to allow quick navi‑
ga t i on and at-a-glance sum‑
maries of the state of the editing
e n v i r o n m e n t .The Output window
at the bottom of the screen pro‑
vides an easy method for viewing

Test anywhere
Java support has been added to
Mercury Interactive's range of test‑
ing tools: WinRunner and XRunner
for functional testing of Java clients,
LoadRunner for load testing of
Java-based systems, andTestDirec‑
tor for test management and quality
control. The major Java toolkits are
supported, including Sun's AWT,
Oracle's Developer/2000, and Sun's
JFC, with upcoming support for
Microsoft's WFC.

Test scripts can be rerun
across the different Java plat‑
forms, to provide a comprehensive
testing of Java implementations.
Test script development can be
shared across different browsers
and platforms, shared between
Java andtradit ional clients, and be
used for load testing.
w www.merc-int.com

# pualc noolean actonvessage msg Ever !

feedback from compilers and
search requests.

New file-merge support means
that files can not only be compared
for differences but automatically
merged, allowing the user to edit the
mergedfile to decide which changes
to keep. Improvements have also
been made to the performance of
editing huge (100 MB+)files.

The Find/Build tags menu
option now provides a quick way to
call up the CRiSP tags (crtags)
utility. Extensionsto crtags include
the ability to automatically scan a

maincStping a n g e l ? <Ralanelpers

directory tree for source files ( to
help keep a tags database up to
date). The source code browser is
built on the tagging facility. It pro-
vides a hierarchical way to see the
objects defined in a set of source
files, eg C/C++ classes, enumera‑
t ions, or functions. CRiSP also
provides support for Java, Ada,
Verilog, and VHDL.

Priced from £75 for Linux
through £150 for Windows 95 and
NT to £350 f o ra floating license on
Unix workstations.
w www.pacemaker.co.uk

Unix port in an NTstorm
Win32 API support together withDCOM and Act iveX standards are
made available to developers porting to Unix,with Mainsoft's Main‑
Win XDE 3.0. The too lk i t w a s apparent ly used by Microsof t when
port ing IE4.0 to Unix.

With regards to the Win32 API , MainWin XDE has s u p p o r tfor the
Windows NT 4.0 look and feel, NT 4.0 memory management, Shell32
library, Win32 Structured Except ion Handl ing, and Asynchronous
Procedure Cal l AP Is .

In the realm of DCOM, MainWin XDE supports mult i threaded
apartments and the marshal l ing of data between threads, al lowing
for use of the symmetric multiprocessing capabil i t ies of Un ix desk‑
top platforms. MainWin XDE enables cross-thread communication
as well as the intra-process, cross-process, and remote access to
objects through t h e RPC Subsystem ( R P C S S ) .

W i t h MainWin XDE t h e header fi les and shared l i b ra r y
( AT L . D L L ) needed for ActiveX Template Library 2.1 are ful ly s u p ‑
por ted on target Unix p la t forms, which enables developers to take
advan tage of AT L whi le developing in Visual C++.

MainWin XDE 3.0 is available from OpenGate on the Solaris2.5.1
plat form. Other plat forms - SGI IRIX 6.2, HP-UX 10.20, IBM AIX
4.1.5, and Digi tal Unix 4.0 - wi l l be supported by mid 1998.
w www.opengate.co.uk
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Awindow on the past
Jules has dusted o f f h is old compilers.

wrote a program the other day.
It wasn’t a very b igprogram; it

was just a little something I
knockedup to help debuga piece
of hardware I was making.
Because this was going to be
usedby other people I wanted to
doa nice job of i t ‐make it look
professional- soI gave it lots of
littleanimations and online
help, andgenerally jazzed it up
unti l it becamea joy to use.
Nothingremarkable in that, you
might think, and you'd beright.
What was unusualwas t h a tI did
it in DOSusinga ten-year-old
compiler ‐-Turbo Pascal4.

There were several reasons
why I chose to useTP. F i r s t , i t
was the quickest way to get the
job done. HadI attempted the
same thing in modern languages,
Tdhaveneededamonthwith
C++ or half that in Cwith VB,
insteadof the day anda half it
actually took. Second,a live
keyboardwas the easiest way to
control the program‐ mousing
aroundthe screenwouldn’t have
givenmeboththe immediate
control andthe pre-prepared
submissions in one interface
(and I didneedboth). Finally, it
gaveme a t iny memory footprint
‐a few KB insteadof a couple of
MB - which ina diagnostic tool
is somethingdevoutly to be
wished for.

Note that I ’mnot saying I
couldn’t have wri t ten the
programwi th a modern,
Windows-aware toolkit; I could,
but it would have taken longer,
and not have worked sowell.

After a day anda hal f
(includingplanning) the
programwas finished, and I was
struck by how easy it was (even
though I’dmistypedevery :=).
A l l I had to dowas think about
the problem, and there was the
solution sitt ing in front of me.
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After ten years of wri t ingmajor
stuff in Windows, it took 500
linesof Pascalto remindme
what it was that drew me into
programming in the first place.
Pascal is good that way. Provided
you approach it top-down and
name everything (the way it
expects of you) Pascaldelivers
good, reliable,maintainablecode
almost without trying. Turbo
Pascalwas exceptional because
it contained extensions which
hadobviously been designed by
real, working programmers.
Hardware access was simple,
interruptsweretrivial, and
there was an elegant constant
definition mechanismwhich
was even better than C’s. This
was a language in whicha
rookieprogrammer could
develop civilised skills andsti l l
learnfrom readingthe examples
of his elders andbetters.

Modern tools aren’t l ike that
‐w e hardly ever hear of top‑
down programmingnow. We
start with the dialogs instead of
the problem ‐ outside-in I guess
you’d call i t . A learner of today
probably starts with Visual
Basic, and has to proceed
without the benefit of records,
named types, or enumerators.
The only structure he gets is
that imposed by the forms, and
type checking is systematically
undermined by those si l ly
variants. What k ind of a way is
that to learn programming?
(C++?Who said that? How can
you teach programmingwith
C++ when most ten-year
veterans don’t understand it?)

In fairness, bothVB and
MFC show howaWindows
programshould be.Windows is
document-centred - andusesa
model in which the document is
entirely passive, and the forms
which act upon it are almost

entirely static. That was another
reasonmy programwouldn’t
work in Windows. There was no
document at all, and the ‘form’
was actually highly dynamic ‑
changing both its data and its
shape, not just in response to the
user but to the innards of the
computer aswell. It was, in fact,
the very modelof howan
intelligent assistant should
behave, and an indicationof
why a manager values his PA
more than his notepad.

Though it has some validity,
the Windows model is not
universal ‐ you can tell that
when you see howexpert
systems, CAD, andeven the
compilers themselves are
shoehorned into what would
otherwise be a completely
inappropriatemodel. Bu t
because they’re chasing the
Windowsmodel,modern
programming tools are inimical
to any other model, and that
strikesme asdangerous because
the programmers of tomorrow
are not getting to see anything
other than documents.

Weshould consider, too, the
question of programsize. My TP
programwas relyingon the
operating system to get it
started, and for some simple
timers, and that’s i t . In 25KB it
enclosed its entire functionality.
Ten years ago, that was a
midrange program. Today, a
midrangeprogramhas 1MB or
moreof executable. Some of that
bloat can be explainedby the fact
that a modernprogramhas to
exert more control over its
environment, but that doesn’t
explain it all. No,most of that
bloat comes from enormous
class libraries which are linked
into the executable to provide
facilities whichweal l think are
actually part of the operating
system ‐ things like loading,
l inking, toolbars and their

associatedToolTips, i n iand
registry interrogation, andOLE.
It’s ironic to think that, aseach
generation of Windows claims
more facilities, those facilities
are actually bound r igh t into the
programs andare, in reality,
functions of the class libraries
used to build the programs
(which, i f truth be told,
Microsoft hasalso supplied). It’s
no wonder that Windows hasa
reputation for being flaky ‐ at
least when a compiler andall its
librariesandhelp files and
config fitted on one floppy, it had
some chance of being right. A
compiler which doesn’t fi t on a
CDhasn’t a prayer.

Windows is really just a task
switcher and screen driver, and
everythingelse is beingdone by
software writers for no better
reason thanMicrosoft is telling
us to (even loading is done by
DOS- or the program itself). For
the life of me, I can’t work out
why there’s no GNUWindows.

Alongside the TP4 manual, I
havea 1988copy of Petzold’s
ProgrammingWindows. At the
end of chapter 1,hemakes the
case that Windows is harder to
learnbut it’s easier in the long
runbecause you don’t have to
write your own UI code - instead
you get a stack of facilities for
free. Somewhere along the way,
we've al l lost sight of that
because in this example (and in
many others) it simply isn’t true.
And I 'mnot sure that it ever was.
I, at least, am luckybecause I
still havemy ancient compilers,
but I suspect few of us do, and
beginners can’t get them at all. m@

Jules is stil l aprogrammer.He
misses the olddays when it was
possible to write ameaningful
program in less than 50man
years. Hecan becontactedon
01707 662698, or as
jules@cix.co.uk.
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‐ times when developing software you can feel lost at
sea. You know the great features you want in your appli‑

c a t i o n s , but are stranded due to limitations in MFC. Stingray
Software can save you with a family of MFC extensions that
add sophisticated GUI functionality in just minutes.

Have you ever tried to add docking w indows , like Microsoft
Developer Studio? What about shortcut bars like Microsoft
Outlook? Or multi-selection tree controls? Do y o u want '97
“cool style” toolbars with drag and drop customization with‑
out spending months coding? Objective Toolkit™ provides
these and over 70 ex tens ions that add the coolest GUI func‑
tionality ‐ in just a fraction of the t i m e it would take you to
build them from scratch. New Objective Toolkit PRO™
goes beyond Objective Toolkit to solve some of the more
complex problems in the MFC architecture.

If you need grids and charts to present different views of
your data ‐ but the schedule is just too tight, then Objective
Gr id™ and Objective Chart™ are for you. You save hun
dreds of hours by u s i n g the built-in wizards and now Objec‑
t i ve Grid has complete Excel formula support.

Do you want to provide graphical layouts in your applica
tions? Don't spend months struggling with the G D I , use
Objective Diagram™. It comes complete with zoom and
print support plus OLE automat ion to transfer your layouts to
other programs.

When you need to provide a full-featured color syntax edi tor,
don’t spend months writing code ‐ turn to Objective Edit'™
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With a family of over a
dozen products, Stingray
Software is fast becoming
the one-stop shop for the
object-oriented developer.

To find out how Stingray Software
can rescue you, surf to our web site
for free demos, evaluation copies and
white papers.

All Stingray libraries come with FULL St
ADDITIONAL CHARGE and have a 30day

OURCE CODE at NO
m o n e y back guarantee

Stingray Software, Inc. * 800-924-4223 » 919-461-0672 * email: sales@stingray.com
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The world of
dongles
Let's talk about the realworld of
dongles, not the make-believe
one discussed in last month’s
Mayhemcolumn. This crude
attempt at market analysis won't
be sending shockwaves of job
insecurity around genuine hi‑
tech analysts. It ignored the real
world of software developers,
software users, hackers and
industrialised softwarepiracy.
I tsclaim that ‘fewerandfewer
commercialprograms are using
dongle protection’ is simply
untrue. It was an incoherent
attack on the only effective
defence we have against a multi‑
bil l iondollar crime that costs
jobs and corporate revenue, that
raises the costs of products,
straitjackets R&D budgets and
even damages national
economies.

Solet’s talk real facts.
Autodesk, the world’s fifth

largest software house in a
recent discussion document
publishedon their web site
admitted that piracy cost them
50% of their revenues. Weall
know AutoCad is expensive.
Guess why!

Praise them for their honesty.
In the U K , the i l legal use of

software cost the software
indust ry £220 million in 1996
wi th 34% of software beingused
illegally.

PriceWaterhouse’s 1997study
revealed in stark detail the cost to
nationaleconomies of software
piracy.A 15% cut in the piracy
rates between the years 1996and
2000 in LatinAmerica would
create 275,000jobs and generate
$4.86 billionof tax revenues.
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W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t
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T h e E d i t o r, E X E M a g a z i n e , S t . G i les H o u s e ,

5 0 P o l a n d S t r e e t , L o n d o n W1V 4 A X , o r e m a i l

ed i tor ia l@dotexe.demon.co.uk

Never argue wi th your
accountant!

Sothis is the realworld we
ignore at our peril.

More ignorance is shown
when it’s stated that ‘aroutine
which has beenprovidedby the
dongle manufacturer . . . an
amateur hacker canbypass in
ten seconds flat’. This is
nonsense. Properly implemented
protectioncannot becrackedby
an amateur, and even
professionals don’t find it easy.

But let’s talk a realcase. One
of Aladdin’s products was
recently selected to protect a
software program for
implementation by Interpol.As
part of the appraisal process,
Holland’s top hacker (did they
find h i m in Yellow pages?)was
given a 30day challenge anda
$5000 bonus to crack the key. He
gave up after three and a ha l f
weeks.

Andjust for the record, the
processof protectinga program
does not require any knowledge
of cryptography. It can take a
programmer as little as ten
minutes work usinga state-of‑
the-art GUIand Wizard. And as
far as the end-user is concerned,
he’s got anormal p rogram
doingjust what was requiredof
it ‐ smoothly, transparently and
with the reliably he expects and
demands.

And us ing dongles isn’t a
one-sided affair. Even the end‑
user benefits in the form of
network license management,
data encryption, and the
knowledge that one isn’t
committ ing the crime of
software piracy.

And now, w i th the Universal
Serial Bus now standard on a l l

new PCs and laptops, and wi th
new peripherals increasingly
sport ing USB ports, i t ’s no
surprise to find Aladdin
introducing USBHasp and
Hardlock-USB, the industry’s
first USB-basedprotection
device. Aside f rom offering
fully-featured protection, i ts
ease-of-use and hot‑
pluggability offer the end-user
the abi l i ty to disable his
program and protect data by
simply remov ing the key.

Solet’s cut through the
myths and focus back on
realities.

More and more developers
are protecting, and they are not
losingsales. They are selling
more legitimate products,
increasing their revenues,
put t ing more into R&D,offering
better deals, cheaper upgrades,
better service. Weat Aladdin
know this from the regular
contact we enjoy wi th our
developer customers in the UK
and throughout the world.

And the reason why!
That damned dongle!!

Ray Lewis.
MD of Aladdin UK

The A p r i l M a y h e m has
generated some s t r o n g
reactions f r o m dongle
manu fac tu re rs , two o f them
pre t t y negative ( inc lud ing
th is v e r y letter f r o m
A l a d d i n ) and o n e v e r y
enthusiastic. F e w art ic les
generate so m u c h reaction
f r o m manufacturers/
publ ishers. How do y o u feel
about dongles? Do take the
time to p u t finger to
keyboard and email us y o u r
comments. - Ed.

L E T T E R S

Strength in
numbers
Dear Sir,
I feel very strongly that we have
the r igh t to privacy with no
interference from any
government.

To this end I have been
conducting a campaign against
the USinitiative by publishing
a 128-bit key encryption routine
on my Web site (www.brittena.
demon.co.uk). The control is an
ATL control (ActiveX l i te ) so is
suitable for Web deployment.

Ihave previously treated
this asa shareware initiative.
The free version of the control
uses a modified version of an
encryption algor i thm that has
one known successful attack. I
believe the modification makes
that attack impracticable but
that is untested. The registered
version uses an algor i thm wi th
no known attacks. I have also
offered the source code - at a
fee. The source code is
available in C++ and VB. l a m

currently coding a Delphi
VCL / Pascal variant.

If there is sufficient support
from you and your readers I
could make the code freely
available sothat everyone can
routinely use i t . If everyone
flouts this si l ly (proposed) law,
it becomes unenforceable.

I believe after the German
invasionof Denmark the entire
c o u n t r y took to wear ing a
yellow star to thwart
persecution. First they came for
the Jews....

Let us take positive action to
preserve our privacy.
Anton Britten
anton@brittena.demon.co.uk
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Inheritance
considered

harmtul
Inheritance is generally thought to be a

good thing. Robert Ennals thinks otherwise.

He considers the principles of code reuse

and the possible role of aggregation and

dynamic typing.

ne o f the main aims o f p rog ram design i s to t r y to do what one
wants wi th the minimum amount of code. In order to do this, one

wants to beable to reuse asmuchexistingcode aspossible. If you need
to write functions to do several similar things, preferably these func‑
tions would share much of their code. But before we analyse methods
of code reuse, we need to look at what we would l ike them to do.

It is useful to make code changes as easy as possible. If we want to
change something which we have done in several objects, ideally we
would l ike to have to make the change on ly once and that change
should affect al l the relevant objects.

If we are going to have objects shar ing code which can change, we
need to be sure that these changes do no t break dependent objects.
However, if we have a liberalmethodof code reuse, we may not know
what objects are dependent on a change in the implementation of
another object. Weneed to structureour code reuse in such a way that
we know what changes we can and cannot make to an object in order
to ensure that we do no t break assumptions which other objects may
be making about its behaviour.

Finally, another useful property is the easy abi l i ty to understand
objects which reuse code fromeachother. We needto be able to under‑
stand both objects which use other objects, and those which are them‑
selves used by other objects.

Most methods of code reuse are based around the two concepts of
polymorphism and derived objects.

Polymorphism is the abil i ty of an object to work with other objects
without hav ing to know everythingabout them. A polymorphic func‑
t ion should be able to work wi th a n y object which is amember of a
given set, even objects which were defined after thefunction or object
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which uses them was defined. One would l ike the set of elements
which any object can work wi th to be as large as possible.

A simple example of polymorphism is a function which operates
on integers. Take for example an a d d func t ion , which adds two inte‑
gers together. This function does not have to have separate code to
handleevery pair of integers which it m i g h t bepassed. It can take any
objects which aremembers of the set of integersand reason with them
using its knowledge of the set.

One might think that such an a d d function is not polymorphic as it
can only operate on integers, not on other types of number. However,
integer is not the only set to which its members belong. Consider the
integer 2.This is amember of several sets. It is apositive number. It is
an even integer. It is areal number. Different functions can work with
the number 2based on what they know about a n y one of these sets. In
my opinion the questionwe should ask is notwhether a function is poly‑
morphic,but how polymorphic it is.Wedon’t want to knowjust whether
afunction canoperate on more than one type, but how b i ga set of objects
i t canwork on. Wemightwant to go further and let a d dadd together ele‑
ments other than integers. We could extendthe input set to include real
numbers, complex numbers, or anything else which could be added.

The informationneededto addthese itemsshould becontainedcom‑
pletely within the definition of the set. This definition might include
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how additional information on members of the set can be found from
the members themselves. For example, the set might define how one
should goabout askingan object to add itselfto another object.

It is convenient to allow objects to belong to more than one set with‑
out those setsa l lhavingto besubsetsof eachother. I might, for example,
have animals which can be either dogs or sheep and either male or
female. Wemight wish to haveobjects which could manipulate ‘males’,
without knowingwhat kindof animal they were,or manipulate ‘dogs’
without knowingwhat sex they were: anobject shouldneedto knowas
littleaspossibleabout another object in order to beable to work with it.

Derived objects
Another popular technique for enabl ing code reuse is deriving new
objects fromold. If wehavean objectwhichneedsto dosomething,and
part of what it needs to do hasalready beendoneby another object,we
would l ike to be able to define the new object in terms of the old.

Perhapsone of the simplest examples of a derivedobject is a func‑
t ion defined in terms of another function. For example, wemighthave
a function sum which summed a l l the integers in a list. Wemight
alreadyhave a function a d dwhich can suma l ist containing two ele‑
ments, and it would beconvenient to beable to define sum in terms of
addwithout hav ing to redefine addition.
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Inheri tance
Inheritance is a system of code reuse which is based around these
principles of polymorphismandderivedobjects. It is widely usedand
generally considered a good thing.

Polymorphism in inheritance is based around the concept of an
interface,which in this case is tiedup with the ideaof abaseclass.Here,
amethod is defined in abase classand isavailable in any objects which
derive f rom that baseclass.An inheritancebaseclass is acombination
of an interfaceand implementationof the methods in the interface.

An interface is essentially a collectionof methodswhich aredefined
asbeingavailable together. A method in suchan interface can only be
bound together wi th the other methods, andobjects which implement
an interface must implement a l l the methods. The information con‑
tained in the interface can help objects(wishing to use the methods
defined) to work wi thany other object which implements the interface.

Actually, a fixed interface is a ratherodd idea.By placingmethods
in interfaces rather than as separate entities, one requires objects to
implement some methods in order to beable to implement others. It
is impossible to bind to an individualmethod without binding to a l l
the other methods. Often the wrong things are placed in interfaces
together, and nasty solutions are used to implement some methods
without implementingothers. In OLE,for example, it is very common
to implement an interface, but to stub out most of the methods with
code which simply returns an er ro r. Th is e r ro r code says that
although the object implements the interface, it doesnotactually sup‑
por t that particular method of the interface.

If objects areallowedto implement only someof themethodsof an
interface,wedonot knowwhether they support themethodswewant
unlesswe call them. But if the fact that an object implements an inter‑
face does no t tell us whether the object implements themethods in the
interface,what does it tell us?There is no logicaladvantage to forc ing
methods to be bindable only to part of a certain interface. Only the
client can know what collection of methods it wants f rom objects it
w i l l work with. Logically, treating methods as independent entities
and al lowing clients to bind to whatever set of methods they want is
a far more usefulmodel.

Consider the example of an interface representing a sheep. This
might contain methods describing its name and its wool. Wemight
then decide that wewish to create an object representinga dog. How‑
ever, if we are to provide the same name method defined in the sheep
interface, we wil l have to make the dog implement the whole sheep
interface andgive the dogwool aswell. Weare thus forced either not
to havepolymorphismwi th sheep, or to twist the sheep interfaceand
say that a l l dogsare a special k ind of sheep.

Fansof interfaceswi l l pointout that the sheep interfacewas poorly
designed and that name shouldhave been part of a separate interface.
Jwould extend this argument to every method in any interface and
argue that every method should be in its own interface ‐ ie do not use
interfaces andjust bind to the methods you want. In my opinion, the
only reason why methods are forced to be par t of interfaces is that it
allowsstatically compiledbindingto multiplemethodsto beperformed
reasonablyfast. However, if compilation is dynamic,bindingto an arbi‑
t ra ry collectionofmethods isjust asfastasb ind ingtoa fixed interface.

Single inheritance of interface
At this point it is necessary to differentiate between inheritance of
interfaceand inheritance of implementation. Inheritanceof interface
is the process by which a new object obtains the same methods as an
old object andallows other objects to call it as if it was the old object.
Inheritance of interface is thus a means of polymorphism. Inheri‑
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I N H E R I T A N C E C O N S I D E R E D H A R M F U L F E A T U R E S

Aggregation in COM
Aggregation is the method of code reuse in the COMobject model.

Unfortunately it is poorly implementedand poorly supported.
The official way to createanaggregate in COM is as follows.
For each base class, call C o c r e a t e I n s t a n c e , providing a n outer

IUnknown interfacepointer for the baseclass object to bepart of.
The baseobject then supplies a root [ U n k n o w npointer onwhich the

outer aggregate object can call Q u e r y I n t e r f a c e t o get various inter‑
face pointers from the baseobject.

When the outer object is asked for an interfacewhich it gets froma
baseobject, it forwards that call to the root [ U n k n o w n interfaceof the
base object.This returns a pointer to the interface, which the outer
object then returnsto the client. If the client then requestsan interface
from this pointer, the baseobject sends the call back to the controlling
outer object, even if the aggregate hasthat interface itself.

If a client requests (froman interface provided bythe base object)
another interface that the outer provides through the baseobject, then
the call will be forwarded. It will go from the first base object interface,
up the controlling U n k n o w n of the outer, and down to the root I U n ‑
knowno fthe baseo b j e c t .TheCOMQ u e r y I n t e rface delegation mech‑
anism is represented in Figure3.

It should benoted that base objects must provide two implementa‑
tions o fU n k n o w n .The one they providet othe outer objectallows inter‑
faces of the baseobject to beobtainedand allows the baseobject to be
referenced and released. However,the [ U n k n o w n implementation
exposed to clients forwards all methods to the [ U n k n o w n implementa‑
tion of the controlling outer object.This distinction can beconfusing as
normally all Unknown implementations of an object will be the same
and querying for [ U n k n o w n from an unknown interface would usually
give you an interfacewith the same implementation.
One problemwith the COMapproach is that the base object is only

given one pointer to the outer object, but it needs to do two things with
it. I t needsboth t o exposethis object t o client objects (eg b yQ u e r y I n ‑

tanceof implementation is theprocess bywhichanewobject obtains
the same implementationfor its ownmethodsasan oldobject.These
concepts are quite separate. However, somewhat confusingly, tradi‑
tional inheritance often requires one to inherit interfaceand imple‑
mentation together.

The most common way to implement interfaces in object orien‑
tated programming is to implement only one interface, and to define
new ones by taking existing interfaces and adding newmethods to
them. If wewere to createobjects to represent our animals, wewould
no t beable to retain polymorphism across both sex and species. We
wouldeither haveto havemaleandfemale dogsassubclassesof a d o g
superclass,or havemaledogsandmalesheepassubclassesof as h e e p
superclass. If wedothe former,we losepolymorphismover sex. If we
do the latter,we lose polymorphismover species.

To takean examplecloser to real life,wemighthavea formon which
thereareseveralcontrols supportingdifferent features. Some controls
might support saving their state. Some other controls might wish to
receivemouseevents. Other controls might support both.With single
inheritance of interface this arrangement would be very difficult to
produce.Eitheral l itemswhich receivemouseeventswould have to be
persistentor allpersistentcontrolswouldhaveto receivemouseevents.
If thepersistenceandmouseevent interfaceswere createdby different
groups youwouldn’t beable to implement both.
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t e r f a c e forwarding) and communicate with it in order to produce its
own implementation (eg calling a draw method). This could bea prob‑
lem if there was information which you wished the aggregate to have,
but did notwish the client to have.

This is not a problem in the other direction. If abase object h a sa
methodwhich the outer needsto call, but that should notbeexposedto
client objects (eg a fi r eEven t methodon an aggregatewhich handles
event multicasting), then the outer object will simply not forward
requests for that interface to the base object.The reason this cannot
work the other direction is that the base object needs to usethe same
methodcall to ask for interfaces itselfasto ask for interfacesforaclient.
Only one IUnknownpointer i s provided i n C o c r e a t e I n s t a n c e .

Becauseof this deficiency,aggregatesareoftenconstructedviameth‑
ods other than CoC rea t e I n s t a n ce . Often onewill have a method i n a
DLL or in another object to create an aggregate base object, providing it
not only with a controlling TUnknown, but other information as well. The
mostwell knownexampleof this is the I D i s p a t c himplementationobject
created b yC r e a t e S t d D i s p a t c h .This takes, i naddition t oa controlling
TUnknown, an interface pointer to wrap with the ID i s p a t c hand a type
library interfacepointer for it to call itself,but notprovided to clients.

Unfortunately, having a multitude of custom ways to create aggre‑
gates is not a nice solution. It would bemuch better if Microsoft could
provide analternative t o Coc r ea t e I n s t ancewhich allowed the outer
object to provideanextra IUnknownpointer for theexclusiveuseof the
aggregate. Tools for COM programming could then allow programmers
to decide which base objects could see which interfaces and which
interfaces were exposed to clients.

Aggregation is muchunderused in COM.Mostcode reuse is still sta‑
t ic rather than dynamic.Very few people use COM aggregation and
Microsoft providesfew examples of its use.With COM+Microsoft now
seems set to abandon aggregation and use inheritance instead. | think
that this is amost unwisedecision.

It is this last issuewhich causes the biggest problems. If one group
controls the source tree, the problemsof single inheritance of inter‑
face can be reduced to a manageable level. However, when software
that is written by different groups needs to interoperate, it is com‑
pletely impractical.

Single inheritanceof implementation
With inheritanceof implementation one creates a new objectby tak‑
i ngan exist ingobject( thebaseclassobject), replacingparts of i t ,and
addingsomeextra elements. It is similar to the idea of defining a new
function by tak i ng an ex is t ing function and replacing some of the
lines of code with new ones. As such, it is extremely hard to reason
wi th a base class which is used w i th inheri‑
tance of implementation. See Figure 1.

Let us take for example a class which inher‑
i ts froma baseclasswhich implements a stack.
The base class has the standard p u s h and p o p
methods for add i ng items to , and remov i ng
items f rom, the stack. Our new derived class
inher i ts f rom this base class, bu t overrides
pu s h and p o p , providing its own implementa‑
tion of a stack. As it is providing itsown imple‑
mentation, the new class does not call the base
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class methods. However, consider what happens if the base class has
a method c o u n t to re tu rn the number of items in the stack. This
might beamethodwhich the writer of thederivedclass didnot notice,
or one which was added to the base class after the derived class was
written. As the baseclass p u s h andp o pmethodshavenot beencalled,
its implementationof c o u n t wi l l return the wrong value.

If the stack class was not being used asan inheritance base class
then wewould beable to reasonwith its behaviour. Wewould be able
to provethat the c o u n t methodalways returnedthe correct
number, and that pushingand then poppingleft the stack as
it was before.However, if the class is beingusedas an inher‑
itancebaseclass then methodscanbereplacedor calledwith
different arguments to those supplied by the client. It
becomesvery hardto proveanythingabout thebehaviourof
a base class. And if you cannot prove what is going on then
youcannot understand it either. Inheritanceof implementa‑
tionmakes it very easy to produceunreliable and incompre‑
hensible code.

Single inheritanceof implementation also has the prob‑
lem that the implementation can only be reused from one
source. This can be extremely awkward as an object may do similar
things to morethanoneother object. For example, our male dogmight
want to beable to share implementationwith the generic dogand the
generic male.Usually one gets roundthis l imitat ion throughmanual
delegation of methods to sub-objects, but this is avery awkward tech‑
nique and means that one is no longer using inheritance to derive
objects.

Multiple inheritanceof implementation
Mul t ip le inheritance of implementation allows new objects to be
derived from mul t ip le base classes. However, i t does i t in a very
unstructuredway.

Problems arise when base classes overlap. When us ing inheri‑
tance of implementation, it is generally considered to be good prac‑
tice always to call the baseclass method in any overr id ing method,
in order to preservethe base class implementation.However, if base
classes overlap, their implementations may conflict. Things get
evenworse when inheritance is dynamic. Base classes may expand
to overlap eachother so that codewhichworked at design t ime fails
at r u n time.

What then are the alternatives to inheritance?Dynamic typ ing.
And aggregation.

Dynamic typing
Dynamic t yp ing is a system of polymorphism used by many lan‑
guages, including Smalltalk and Visual Basic. With dynamic typing
onebinds tomethods individually rather than aspar t of an interface.
For example, one migh t w r i t e a function which uses an object and
refers to i ts a d dmethod.That function can thenwork wi thany object
which has an a d dmethod.

C++ templates are similar to dynamic typing in that methods are
bound to individually, but they are statically compiled to operate on
certain object types. Being static greatly restricts what one can do
with them. A template functioncanonly work withobject types which
it knew it was going to be used with at compile t ime ‐ one cannot
dynamically cast objects into the type of a templateargument. One
might havea collection of objects of different types, a l l of which can
be manipulated by a templatefunct ion, bu t because one cannot
dynamically cast the objects to the template argument type one can‑
not use the template function with them.
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Aggregation
Aggregation is a term which is often used to mean many different
things. I wi l l describe aggregation as seen in COM.

It represents an alternative to inheritance of implementation.
Aggregation is more structured than inheritance and allows one to
produce objects wi th which one can reason far more easily than
objectscreated by inheritance. Whi le inheri tance is l ike imple‑
ment ing a function by changing par ts of the code for another func‑

t ion , aggregat ion is l i ke c r ea t i n g a new function by
taking the result of cal l inganother function w i th certain
arguments.

A derived class ma y contain one or more aggregate
base classes. Each of these base classes may implement
one or more interfaces. The derived class takes interfaces
from the base classes and exposes them to the outside
world. It may also provide interfaces to the base classes
which they can call aspart of the implementationof their
interfaces.

With aggregation one cannot override methods of a
baseclass. The derived class exposes the interfaces of the

base classes without changing them. If the derived class wants to
change the funct ional i ty of a base class, i t must do soby prov id ing
code for the base class to call, or by not u s i ng the base class and
implementing the interface i tse l f instead. For example, we migh t
havea base class which provides the basic functionali ty of a control
and a derived class which provides the drawing of the control. With
inheritance, the derived class would inher i t f rom the base class and
override the d r a w method to draw the visual representation of the
control. With aggregation, the derived class would provide a draw‑
i n g method to the base class and the base class would cal l th is
derived class drawing code.

Instead of tak ing a l l methods f rom the base class, aswith inheri‑
tance, one specifies which interfaces onewishes to take from the base
object. This allows one to aggregate safely f rom several base classes
without the danger of overlapping implementation or problems of
expanding base classes. One rig id ly defines what is being taken from

4 S e k i o e c a e w i s t s :

Figure 3-The COMQueryInterface delegationmechanism.
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each base class. See Figure 2 for a representation of aggregation,and
the side panelAggregation in COM.

Aggregation as it could be
COM aggregation does not make it significantly easier to reasonwith
a base class. One can still aggregate different interfaces from differ‑
ent places. A l l it really does is add a larger grain to code replacement
than inheritance does, as one replaces interfaces rather than meth‑
ods. We might st i l l have the problem that the p u s h , p o p ,
and c o u n t methods of o u r stack are in different interfaces
and thus can bereplaced individually by the derived class.

However, if one redefines the concept of an interface, we
find that aggregation can beturned into an extremely pow‑
erful technique. If we allow an interface to contain what‑
ever methods it l ikes, we can export interfaces from o u r
aggregate base classes containing methods which must be
taken together. If method implementationsdependon each
other, they wi l l not be exported in separate interfaces. As
aggregation only allows methods to be taken from a base
class as complete exported interfaces, the derived class
must either take a l l the dependent methods from the base class or
none of them. It cannot take some and provide its own implementa‑
tion for others.

This allows us to reason witha base class to a far greater degree
than with inheritance. Wecan make guarantees about system behav‑
iour when calls are made to methods which are exported together.
Whena client calls methodsfrom the interfaceexported by the aggre‑
gate base class, derived class code is only called by the base class and
thus the base class has complete control over what is going on. It is
impossible for the derived class to remove functionality of the base
class, to change methodarguments, or to do anything behind the back
of the base class. The derived class can only add new functionality or
provide information to the base class to help create its functionality.

Consider a base class which has two methods. One method sets
a value and the other method gets a value which depends on the
value which was last set. If the base class is being used asan inher‑
itance base class, we cannot guaranteeany relationship between
the argument of the s e t call and the result o f the g e t call. However,
if the base class is an aggregate base class, the g e t and s e t meth‑
ods can be exported as one interface and we can prove the behav‑
i our of the g e t method with respect to the s e t method.

It is useful to combine this with dynamic typing, so that objects
can bind to any combination of methods they like. If this is done, we
change the concept of an interfacefrom beinga uni t of polymorphism
(where it is not useful) to only a unit of aggregation (where it is use‑
ful). Note that if compilation is dynamic, dynamic typing need not be
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any slower than conventional bindingto fixed interfaces. However, if
compilation is static, bu i ld ing custom interfaces at runt ime could
cause a runtime overhead.

Design by contract
One common way to prove code is to use what is known as ‘Design
By Contract’. One places a contract on a function call which must be
satisfied. This contract consists of an assert ion, before the funct ion

call, on the arguments andan assertion, after the function
call, on the results of the function call. For example, on a
posit ive real number square r o o t funct ion one m i g h t
require the input number to be positive and the output
number to bepositive. One can have invariants placedon
a class which must always be true. On a stack class one
might have the contract require that the count of items in
the stack is always positive. Or one migh t requ i re that
when p o p is called i t re turns the last i tem given to p u s h
and not yet popped.

Once one has defineda set of contracts on functions one
can then go on to prove that these contracts are met. A

divide and conquer strategy wil l prove that a function meets its con‑
tract provided the functions it calls meet their contracts.

If one is using inheritance, proving contracts is very awkward.
There w i l l usually be a need to look at not only the implementation
of the base class but the implementationof the derivedclass. Take for
example the requirement that p o p returns the last object pushed by
p u s h and not yet popped. The derived class might haveoverridden
p o p but not p u s h . In this case, one would need to look at the imple‑
mentationof the base class andthe derived class in order to provethat
the p u s h and p o p methods interactedcorrectly to satisfy the contract.

By contrast, if one uses aggregation, the contract is much easier
to prove. One knows at what points the code from the derived class is
called and one can placea contract on the functions of the derived
class called by the base class. It can thus beproved that the base class
satisfies its contract by looking at the implementation of the base
class and assuming that the derived class satisfied its contract.

Changing classes
Sometimesone may wish to changea class in such a way as to change
the dependencies betweenmethod implementations. To continue with
the simple stack example,one might have a stack implementation
which always contained items of the same size.This stack might have
a method called usedmem which returned the amount of m e m o r y
occupied by the stack. As the items are a l l the same size, usedmem
could work out the amount of memory usedby look ingat the contents
of the c o u n t and mult ip ly ing i t by the fixed i tem size. In this version,

« Mul -p la t fo rm dev ice dr i ve r deve lopment « In te rne t services

More information - http://www.bitspersecond.co.uk Tel: 01273 727119
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Java and inheritance
In Java, code reuse is based on single inheritance of implementation and multiple inheri‑
tance of interface.

Java does not support aggregation. Its lack of multiple inheritance prevents one from
even programming in the aggregationstyle.Thus it is interestingthat Microsoftseems intent
on making Java the main language for programming COM. If it does become the standard
way to program for COM, aggregation will become even more rarely used than it is now.

Interestingly, it seems likely that future versions of JavaBeans may support aggrega‑
tion. When using JavaBeans one cannot use standard casts to get different interfaces to
a nobject. Instead, one has t ouse a special function t o get i n t e r f a c e s .TheJavaBeans spec
suggests that this is because JavaBeans may in future support aggregation, but as Java
casts do not support aggregation they cannot be used.

‘In the first release of the JavaBeans architecture, each bean is a single Java object. How‑
ever, in future releases of JavaBeans weplan to addsupport for beans that are implemented
asa set of cooperating objects.

Oneparticularreasonfor supporting beans assets of cooperatingobjects is to allowabean
to use several different classes aspartof its implementation. Because the Java languageonly
supports single implementation inheritance, any given Java object can only extend a single
Java class. However, sometimes when constructingabean it may beusefulto beable to exploit
severalexisting classes.

JavaBeans Fundamentals
Wetherefore provide anotion of a type view that represents a view of abean asa given type.
In JavaBeans 1.0all type views of a given bean simply represent different casts of the same
object to different Java types. However, in future releases of JavaBeans, different type views
of a bean may be implementedbydifferent Java objects.

The rules includedherearedesignedto ensure that Beansandcontainers written today will
migrate smoothly to future JavaBeans implementations.

At the Java languagelevel, type views are representedasJava interfacesor classes, butyou
must use the B e a n s . g e t I n s t a n c e O fand B e a n s . i s I n s t a n c e O f methods (see Section
10.4) to navigate between different type views of abean.

You shouldnever use Java casts toaccess different type views of aJava bean.’

usedmem could be implemented
separately f rom p u s h and p o p

and m i g h t n o t be exported in
the same interface.

If at some later stage one
wished to change the implemen‑
tation of the stack, such that it
could handle items of variable
size,the aggregationrestrictions
would need to change. If the
stack could handle items of vari‑
able size, the implementation of usedmem
would depend on the implementat ion of
p u s h and p o p and would need to be taken
from the same aggregate base class.

One must no t change an ex is t ing
aggregate base class to have st r ic ter
aggregate restrictions asthat could break
exist ing derived classes. I f one needs to
make a change which w i l l alter the aggre‑
gation restrictions, onemustcreate a new,
dist inct aggregation class. Any derived
classes which satisfied the str icter
restrictions anyway (eg they didn’ t pro ‑

vide their own implementation
of usedmem) would be able to
use the new class by s imply
c h a n g i n g f r o m u s i n g the o l d
class to the new class. However,
any derived classes which did‑
n’ t sat is fy the str icter restric‑
t ions would have to change
their implementation in order
to use the revised base class.

Interface of the future
I n h e r i t a n c e , both of implementat ion and
interface, has m a n y problems. The alter‑
native of aggregation seems promising,
especially if the concept of an interface is
refined to al low an agg rega te to decide
which method implementat ions are
dependent and if it is combined w i t h
dynamic typing. a

RobertEnnals can becontacted by email
via theforwarding addresses
ennals@iname.com and ennals@acm.org.
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PROGRAMMING FORTHE INTERNET

Java applet versus Activex
~~=F,TT See

0: the past few months I’ve readnumerous articles and books on
programming for the Internet , but I had not got round to doing

muchmore than playing... Unt i l now, that is. I ’ve got a passing inter‑
est in genealogy and chose to make it my mission to display fami ly
trees on the Internet. Af ter a b i t of deliberation, I decided that it
would be implemented as either a Java applet or an ActiveX control
and this articleaddresses the question of which is ‘better’ suited, from
the perspective of a developer, for th is particular application. I ' l l
describe the trade-offs between the two approaches and include solu‑
tions to some of the problems encountered along the way.

A problem with displaying genealogical information, as the sort
of tree that peopleexpect to see, is fi t t i ng everything in . There are two
aspects to this. First, there are the details about each individual or
relationship depicted ‐ the person’s date of birth, or photograph, or
miscellaneous notes. Putt ingall of this on a picture clutters it up, so
I chosejust to place people’snames on the chart andusea buttonclick
to get at the restof the information. The second problemrelatesto the
structure of the tree: a typical genealogical database is more complex
than a tree - there may be many l inks up and down the generations.
I realised that whenI look at such a database I ’mmost interested in
the branchesextendingfromone individualoutwards (the ‘root’). The
user couldclick on someoneelse featured on the tree to cause that per‑
son to become the centre of attention to explore the whole database.

Speed versus portabil i ty
There were a number of development alternatives (see the box out).
But having decided that I would write either an ActiveX control in
C++ using the Microsoft Foundation Classes (MFC) or a Java applet,
for me, the most s ignificant trade-offs were speed versus portabi l i ty :
e A Java applet is very portable, but it cannot be used outside a

browser ( n o tqui te true: Sun’s ActiveX bridge andMicrosoft’s Java
Virtual Machine let you use JavaBeans as ActiveX objects).

e ActiveX controls w i l l be very efficient ‐-Java, evenwi th a Just In
Time compiler, cannot help butbeslower in this applicationwhere
the bulk of the work is traversing pointer baseddata structures.

A few less impor tant aspects were:
e AnActiveX control is restrictedto the Windows32platformandfur‑

thermore, it willonlybeusableover theInternetby Microsoft’sInter‑
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There have been debates about Act iveX

versus Java from the point of view of a

user, bu t which is real ly easier for the

programmer? Gavin Smyth introduces

the perspective of a developer.

netExplorer.(Againthat’s notquitetrue: NCompassproducesa plug‑
i n , ScriptActive, which pe rm i t s ActiveX controls to be used in
NetscapeNavigator.)However, the controlcaneasily beembedded in
otherapplications suchasWordor programswritten in VisualBasic.

@ Becausel’musinga subset of Java 1.1(noAFC or Swing- see later)
the applet’s appearance w i l l be rather p r im i t i ve whereas the
ActiveX control w i l l conform to Windows styles.

e I ’mno ta tal l concerned with issues of security here. I ’ m develop‑
i ng this control/applet for myself and friends and I don’t real ly
care if no-one else trusts me enough to download i t . I should also
pointout that there’s very little in the component that needs to exe‑
cute outside Java’s sandbox. I have no intention of using native
code extensions wi th Java, such as Microsoft’s J/Direct, since the
main reason for examiningJava is its portabil i ty.

Fromthat short l ist, there was no obvious answer to the question
about which development scheme was better. I decided to implement
a subset of the control in both and then decide. This part ial compo‑
nent hada fa i r l y s t ra ight forward specification: read in a pre‑
processed GEDCOM file (a common genealogy data fi le f o r m a t )
containing a number of individuals and relationships, and display a
tree fanning out f rom some root individual. The display should be
scrollable, and clickingonany individual’s name should pop upa dia‑
logbox with extra information about that person.

A preprocessing stage simply converts aGEDCOM file into two
lists o f I n d i v i d u a l s and F a m i l yelements ( the two data structures
m a k i n g u p the t ree) i n a form which c a n easily b e read b y the
applet/control. There’s l i t t le point in m a k i n g the downloaded com‑
ponent do more work than is necessary. The only th ing worth no t ing
about this preprocessing stage is byteorder.The ActiveX control runs
as native 80x86 code, and therefore is little-endian; Java’s external
data representation is big-endian. Rather than force an inefficient
data stream structure on to one or other implementation, I just pro‑
duced two forms of the preprocessed data file.

The bulk of the code to bewrit ten deals wi th laying out the tree
rooted in a single individual. This occurs in two passes. First, calcu‑
latethe widths required for each individualbasedon thewidth of i ts
name str ing and the width required by its children or parents. Sec‑

33



o ™ _PB2 Universal Database scales without a hiccup from

More and more

companies are choosing IBM’s DB2 Universal Database asthe performance engine for today’s demanding data

warehouse applications. Basically, it enhances response for users while simplifying cross-platform implementation

for IT staff. Like running diverse workloads (transaction processingand data warehousing) on the same processor

without slowing down your business. New benchmarks in a real-world environment will show you what we

mean. Over 30 case histories in nine industries will show you we deliver. And free trial code enables the

ultimate real-world t e s t ; y o u r o w n . Sovisit and see what you've been missing.

“Windows NT is a t rademark of Mecrosoft Corporat ion. ©1998 IBM Corporat ion, Solutions for a small planet

=> Enquiry No. My20



J A V A A P P L E T V E R S U S A C T I V E X T E C H N I Q U E S

ond, havingcalculated the widths, posit ion the
name strings. This has to be carried out in two
passes because the width of any individual
depends on all the individuals further from the

rootalongthat subtree. Pseudo-codefor positioningchildren is shown
in List ing 1,and parent positioning is very similar.

As a result of applying this process to the data read in , the loca‑
t ion of each individual is known,and it only needs to be recalculated
if the root individual is changed. After that, the control has to man‑
age a scrollable area, into which all the individuals accessible from
the root are drawn, along wi th the lines betweenthem and their par‑
ents/children. Al l fair ly straightforward code.

ActiveX w i t h VC++ a n d MFC
The Visual C++ AppWizard and ClassWizard assisted greatly in pro‑
ducingthe framework for the control. Someof the C++ code is opaque
but the wizards meanthat doesn’t really matter. When I wanted to add
a colour property I jus t hadto click a few buttons and I was presented
with a g e t L i n e C o l o r ( ) and s e t L i n e C o l o r ( ) pa i r o f access func‑
tions (so r ry about the American spelling, but I was being consistent
with the ambient colour properties). The wizards let you delete prop‑
ertiesand class members,but don’t do the completejob ‐ you stil lhave
to chop text out of the source files.

Since ActiveX controls are geared to more than the Internet, the
development process gave me much more thanI really wanted here.
Forexample, it was my intention that the control would read its prop‑
erties (such as line and text colours) once at the beginning and they
would not change for the control’s lifetime,aswould bethe case when
initialising from HTML page parameters. However, the abi l i ty of the
ActiveX control to interact with a n y of a number of containers
implied that I would be ill-mannered to ignore changes. In fact, this
ability isalmost essential to beable to useVisual Basic asacontainer.
Since the VB development environment permits you to change the
propertiesof controls embedded in a VB project,notallowingchanges
would make using the control rather awkward.

The actions the control has to perform map well on to MFC func‑
tionality, and particular points to noteareasfollows. First, init ial ising
from HTML <PARAM> tags just meansdefining ActiveX properties (cre‑
ating the get and set functions) - everything else happens behind the
scenes. Second, reading from an URL is as easy as reading froma file
(see List ing2). Finally,scrolling is easy to arrange - scrollbars can be
added to a window wi th S e t S c r o l l i I n f o ( ) and ShowScro l lBar ( ) ,and
O n H S c r o l 1 ( ) and O n v S c r o l 1 ( ) are called when the scrollbar i s used.

After bu i ld ing the control, an OCX file, I could have deployed i t
directly on a web page, wi th an entry l ike that in Lis t ing3.

The CODEBASE l ine indicates where to pick up the control. How‑
ever, this hasa couple of undesirablefeatures. First ,since the control
uses MFC,what happens if the MFC DLLs are not present on a user’s
machine, or what if they’re an old version? Second, the control is
rather large. Is there any way to make it smaller? Microsoft is pro‑
mot ing cabinet fi le technology - these are a b i t l i ke ZIP files, and
InternetExplorerunderstands what to dowith them. The Cabinet file
creation tools can be found either in the cabinet SDK
(http://www.microsoft.com/workshop/prog/cab/cab-sdk.exe) or as
part of Microsoft’s Java SDK, and instructions may be found along
with both of those. To define a cabinet, I needed to create an I N F file
containingmy control and references to the correct versions of MFC
and C++ runtime l ibrary DLLs,asshown in Lis t ing4.

You can make Visual C++ generate the cabinet file for you. For
ActiveX controls,the Visual C++ application wizard inserts a post‑
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Figure 2- ActiveX control embedded in aVB application.

v o i d p o s i t i o n E v e r y b o d y ( I n d i v i d u a l * r o o t )
{

i n t ove ra l lw id th = c a l c W i d t h D o w n ( r o o t )
s e t P o s D o w n ( r o o t , 0 , 0 )

}

i n t c a l c W i d t h D o w n ( I n d i v i d u a l * i n d i v i d u a l )
6

i f i n d i v i d u a l i s a l r e a d y done
r e t u r n i t s w i d t h

e l s e
w i d t h = w i d t h o f t h e name i n t h e c u r r e n t f o u n t
c h i l d w i d t h  =  0
f o r each f a m i l y w i t h t h i s a s a p a r e n t

f o r each c h i l d i n each f a m i l y
ch i ldWid th + = c a l c W i d t h D o w n ( c h i l d )

+  s p a c i n g
i f ch i l dw id th > w i d t h

w i d t h  =  c h i l d w i d t h
m a r k a s done

}

c u r r e n t  x  =  x
f o r each f a m i l y w i t h t h i s a s a p a r e n t

f o r each c h i l d i n e a c h f a m i l y
c u r r e n t x + = s e t P o s D o w n ( c h i l d ,

c u r r e n t x , y + s p a c i n g )
r e t u r n i n d i v i d u a l ’ s w id th

List ing 1-Pseudo-code for positioning children.
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bui ld command to register the OCX. With the fol lowing command
the cabinet w i l l be created automatically:
< c a b SDK p a t h > \ b i n \ c a b a r c N

$ ( O u t D i r ) \ $ ( Ta r g e t N a m e ) . c a b $ ( T a r g e t P a t h )

$ ( P r o j D i r ) \ $ ( Ta r g e t N a m e ) . i n f
The CAB file can beused in a slightly modifiedform of the web page.
Simply replace the CODEBASE line with:
C O D E B A S E = " h t t p : / / l o c a l h o s t / g e n v i e w e r . c a b "

Whena user accesses that page, if the ActiveX control is not reg‑
istered local ly or is an earlier version than the one specified, the
browser w i l l grab the cabinet file from the CODEBASE location and
unpack it.The OCX control wi l l be registeredandthe other DLLs’ ver‑
sion numbers checked. If they’re no t present or they are earlier ver‑
sions, the browser w i l l pop along to the Microsoft site and grab them.
(I hope that most users w i l l already have the MFC DLLs from other
programs’ disk based installationssince the download is rather large!)

Microsoft'scabinet systemalsoallowssome formof authentication.
Icouldgeneratea signature andembedthat in the cabinet, sothat a user
can beconfident that someone (thecertificate publisher) trusts me and
that the cabinet file has not been tampered with sinceI last touched it.
However, I would have to pay the certificate publisher a small sum for
this service, and I ’ mno t particularly interested in spendingmoney in
this way.My controlwi l l remainunauthenticated.Without asignature,
anyone downloadingthe cabinet wil l getan irr i tat ingwarningmessage,
but it does appear only once since the message is generated only on
download, not on subsequent use of the installedcontrol.

Visual C++ development made it trivial to add About boxes, prop‑
er ty pages,and icons,and I built a few different variants to get an idea
of the final control’s size.With only the minimumof changeable prop‑
erties, the control was about 26KB and the cabinet file about 12KB.
Adding a few more bells and whistles such asproperty pages, it grew
to 30KB/14 KB.

Figure 1 shows the ActiveX control in an HTML page.
To debugan ActiveX control, you need to embed it in some‑
thing: the obvious application is InternetExplorer,but this
is large and takes quite a while to load. I threw together a
t i n y VB appl icat ion to host the control and used this

c o n s t DWORD C o n t e x t
C F i l e * £ = NULL;
t r y
{

C I n t e r n e t S e s s i o n  S e s s ;
£ = Sess .OpenURL( S o u r c e , C o n t e x t ,

INTERNET_FLAG_TRANSFER_BINARY |
INTERNET_FLAG_RAW_DATA |
INTERNET_FLAG_EXISTING_CONNECT );

i E  T f . )
A fxThrowIn te rne tExcep t ion ( C o n t e x t ) ;

i n t Mag ic , Ve r s i o n ;
f - > R e a d ( &Magic , s i z e o f ( i n t ) ) ;
f - > R e a d ( & Ve r s i o n , s i z e o f ( i n t ) ) ;
i f ( Magic != 0xAB875433 || Ve r s i o n != 0x00010003 )

A fxTh rowF i l eExcep t i on (  CF i l eExcep t i on : : i nva l i dF i l e  ) ;

£ - > R e a d ( &NumInd i v i dua l s , s i z e o f ( i n t ) ) ;

}
c a t c h ( . . . )
{

d e l e t e  £ ;
D e s t r o y ( ) ;

}

List ing 2- Readingfrom an URL in C++.
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Alternatives
One alternative approach was to have written a plug-in instead ofan
ActiveX c o n t r o l .Thedevelopment process would have beenvery sim‑
ilar, the unit could run in anyWindows 82browser,and it'seasy to port
the result to different operating systems (unlike ActiveX technology ‑
a tthe m o m e n t ) .The user would havet operforma separatedownload
and install step, but that would not be too onerous. | would have had
to invent a new MIME type, so that the browser would know when to
invoke the plug-in, but again, that's not arduous.The major difficulty©
with a plug-in is debugging it ‐ a small and quick to loadVB or C++
application can host an ActiveX control, but the host for a plug-in ‑
really has to be a browser. |

Instead of MFC, | could have reliedontheActiveTemplate Library
(ATL). Interestingly, | found that the component produced with this
was much largerthan the MFCone. The reason for this is that theATL
component relies on very little else being present at the destination
whereas the MFC component requires the MFC DLLs to be there. i

Another ActiveX implementation language is Visual Basic, of ‑
course. This would producea small component (though reliant on the
l a r g eVBruntime DLL).However, | did notwant to write recursivetree
scanning code inVB. a

Finally, it's worth remembering that the code which runs within the
browser isnotJava‐it's thecompiledJava bytecode,sometimescalled
J-code. There's no reasonwhy Java should bethe only source language.
A number of companies have produced Ada compilers which emit J‑
code: I'mquite fond ofAda (Adabetterthan C++? EXE, May 1997)and,
although it'll almost certainly result in no more compactan appletthan
Java, I’m interested in pursuing this avenuefurther. Aonix has madea
restricted version of its ObjectAda compiler, which includes Java 1.0
support, available for download (http://www.aonix.com).

ana instead‐ it was muchquicker to load. See Figure2.The same
could be done in C++, but it means a bit more work.

Java applet development
The Java executable environment is somewhat confused at the
moment. For example, IE3 provides Java 1.02 plus Microsoft exten‑
sions, but you can add Microsoft’s latest J V M to get the most of Java
1.1, while IE4 provides Java 1.1. You can add Sun’s JavaActivator to
make bothof those muchcloser to the ‘standard’ Java 1.1. Netscape4
presents yet another Java 1.1JVM, and ‘patchJ’ brings this up to the
latest standard. Because I want this applet to r u n on a good number
of variants, I’ve decided to a im for something which wil l r u n under
Java 1.0JVMs (youcan safely use Java 1.1language modifications as
longas you steer clear of the new classes).

As I do no t have any serious form of Java development environ‑
ment, this was more or less developed us ingcommand l ine tools, such
asSun's JDK and Microsoft's equivalent. VisualJ++ is v e r y basic, pro‑
v id ing not much more than edit, compile, point to error functionality
for this application ‐ I found i ts debugging abilities unusable here.
Having said all that, coding the applet in Java wasmuch easier than
C++ would have beenwithout its wizards.

The following are particular pointsof note. First, in i t ia l is ingfrom
HTML < p a r a m > tags just requires code l i k e the following few lines,
w i th some error trapping added:

p a r a m = g e t P a r a m e t e r ( " R o o t " ) ;
i f ( p a r a m ! = n u l l )

r o o t = I n t e g e r . p a r s e I n t ( p a r a m ) ;
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Just stay in
their box...

or your internal intranet on Windows,
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Be
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J a v a professional Java developers, o f f e r i n g over
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x86 compilation, incremental debugging, t h e

ab i l i t y to work w i t h objects, packages or files,

JDK 1.02-to-JDK 1 . 1conversion. Extensive pro jec t

management support including subprojects. Web
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Authorised resellers for: InstallShield Corp., NuMega Technologies, Accusoft Corp.,
Seagate Software I M G , Sequiter Software Inc . , MKS Corp., Siemens Nixdorf IS L t d ,
Genitor Corp., Sybase Inc . , and more.



J A V A A P P L E T V E R S U S A C T I V E X T E C H N I Q U E S

In thg8 case, the applet’s properties are definitely readable only once,
andcannot bechanged,meaningthat I did nothave to addcode to cope
with their changes. Second, the lack of pointer manipulationshowed
up in only one area. Hav inga background in real-time systems, I am.
always aware of heap fragmentation issues and don’t like allocating
a lot of small blocks when I can manage one b i g one. The tree data
structure has many short lists of pointers and in C++ I created a sin‑
glevector of pointers, le t t ingeach short l is t refer to asegment of that.
In Java I ’mforced to allocate each individually ‐ although this is not
going to haveany effect on speed, I ’msure it drastically increases the
data space requirements. Finally, reading from an URL is again as
easy asreading froma file (see L i s t i ng5).

One of the Java sandbox rules is that an applet can access no local
files. Recall that one of the inputs is a source data file andyou can see
wheremy problem lay. I could not r unthe code asan applet andaccess
the file local ly.Onepossibi l i ty was to wrap it up asa Java application
(effectively w r i t i n g my own simple applet viewer), which would be
able to read the local file sys tem ‐ more work than I wanted to do.
Alternatively, I could have placed the file on some other machine and
accessed it off the Internet - hmmm, a b i t expensive on telephone
calls. This was when I wished I hadallocatedmore space to my Linux
part i t ion and installed a web server. Instead, I was stuck wi th Win‑
dows 95. I found a rud imen t a r y web server i n an old issue o f the
MicrosoftSystemsJournal(February 1996‐ thearticle is in theMDSN
library, and the code can be found online) which runs quite happily
on Windows95. ( I f you don’t have, or want, VisualC++, there’s an even
simpler one writ ten in Java, in the O’Reilly book Explor ing Java.)
NowI could test the appletas long as I referred to the data file as
h t t p : / / l o c a l h o s t / . . . and i t a l l r anquite happily,albeit somewhat
slowly on my clunky and under-poweredPC.

The result of the compilat ion process is anumber of class files,
totalling about 10KB for the most basic form of the control. I was sur‑
prisedat howmuchsmaller than the ActiveX control this was. Adding
extra features suchastypeface and colour selectionbumped that up to
about 11KB. It’s a bi t of a nuisance to havemultiple files since down‑
loadingeach isaseparate HTTPtransaction-couldIcreate ‐~ . ,
anything like cabinet files? Yes: Internet Explorer can han‑
dle cabinet files for Java exactly as it does for ActiveX con‑
trols but unfortunately no other browser recognises them.
Sunhas specified an approximately equivalent systemto cabinets, the
JAR file. However, this is rather new and not many browsers support

E XE m a y 1 9 9 8

j o u r c e "
VA L U E = " h t t p : / / l o c a l h o s t / t e s t . b i n " >

<PARAM NAME="Roo t " VALUE="70">
<PARAM NAME="LineColor" VALUE="255">

</OBJECT>

L is t ing 3 - Embedding the ActiveX control in an HTML page.

[ v e r s i o n ]
s i g n a t u r e = " $ CH I C AGOS "
Advanced INF=2 .0

[Add . C o d e ]
GenViewer .ocx=GenViewer.ocx
m s v e r t . d l l = m s v e r t . d l l
m f c 4 2 . d l l = m f c 4 2 . d l l
o l e p r o32 . d11 l =o l ep r o32 . d11

[GenV i ewe r . o c x ]
fi l e - w i n 3 2 - x 8 6 = t h i s c a b
c l s i d = { 2 6F313E6 - 4 24B - 11D1 -A8C5 - 4 44553540000 }
F i l e Ve r s i o n = 1 , 0 , 0 , 2
R e g i s t e r S e r v e r = y e s

[ m s v e r t . d l l ]
F i l e Ve r s i o n = 4 , 2 0 , 0 , 6 1 4 4
hoo k=m f c 4 2 i n s t a l l e r

(m f £ c42 . d 11 ]
F i l e Ve r s i o n = 4 , 2 , 0 , 6 2 5 6
hoo k=m f c 42 i n s t a l l e r

[ o l e p r o 3 2 . d l 1 ]
F i l e Ve r s i o n = 4 , 2 , 0 , 6 0 6 8
h o o k =m f c 4 2 i n s t a l l e r

( m f c 4 2 i n s t a l l e r ]
fi l e - w i n 3 2 - x 8 6 = h t t p : / / a c t i v e x .m i c r o s o f t . c om /

c o n t r o l s / v c / m f c 4 2 . c a b
run=%EXTRACT_DIR%\mfc42.exe

L is t ing 4- INF file to create a cabinet.

JARfiles. NetscapeNavigator4and IE 4do,butunfortunately IE 3does
not, and guess what my power-challengedPC has....

Creating a JAR file is aseasy ascreat ing a cabinet:
j a r c v f g e n v i e w e r 2 . j a r g e n e a l o g y / * . c l a s s

Microsoft claims that cabinets have better performance ‑
the files are combined and then compressed whereas wi th
JAR files, the individualelements arecompressedand then

combined. It does look l i ke Microsoft is r i g h t in th is part icular
instance:my JAR file was 6 KB while the cabinet was on ly 5KB.JAR
files canhaveauthentication signatures but asfar asI am aware, this
is not supported by any commercial browsers. Thus if I want to use
Java it looks l ike I had better just leave the files as individual class
files. Unfortunately, some web server platforms have restrictions on
file names. Java 1.1inner classes result in classfiles with dollar sym‑
bols in their names, and it may not be possible to host them outside
JAR files or cabinets ( th is is the case for my ISP).

The feature I foundmost annoying when debugging theapplet was
that browsers tend no t to reload Java class files once they’re in the
cache. I had to keep qu i t t ing and res tar t ing the browser to see the
effect of any changes.

The Java applet is shown in Figures3 and 4. It is rather slow. The
applet took about four times longer than the ActiveX control to load
and produce a tree display. I mentioned earlier that the Java 1.1GUI
style is rather basic and the dialog box is distinctly clumsy looking.
Microsoft has developed the Application FoundationClasses (AFC),
aset of classes to give amuchmoresophisticateduser interfacestyle
and, of course, there is a Javasoft equivalent, the Java Foundation
Classes, or JFC (this contains more than the AFC, but I ’monly inter‑
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there was n o t v e r y much difference in speed, ‐~., ‑
anda l i t t le b i t more work w i l l reduce the dif‑
ference in appearance.

The Java applet compiled to a smaller binary,
but there’s not much difference between the ActiveX cabinet and the
set of Java class files and, with separate HTTP transactions for each
class file, the latter takes longer to download. Of course, if you need to
download the M F C DLLs too, matters change somewhat! Associated
with b inary size is the amount of memory taken up when the compo‑
nent is r u n n i n g- this wi l l bea combination of executable size, already
present binaries suchasthe Java virtual machine or MFC DLLs, and
data space.One crude way to measure this is to havea look at Windows’
memory usage statistics. With IE addressinga blank page, Windows 95
reported55MB of memory allocated.Loadinga pagewith the ActiveX

t r y

ested i n the user interface bits). Microsoft has no t gone out o f i ts way n e w B u f f e r e d I n p u t S t r e a m (

t o make AFC available t o any browser. However, i t i s pure Java and i t u r l . o p e n S t r e a m ( ) ) ) ;

w i l l r u nanywhere if you repackageat.The JFC aSst i l l in beta but the t i e G e a = (5 r e n d r e ) ;

user interface parts, known a s Swing, are available i f you care t o i n t v e r s i o n = i s . r e a d I n t ( ) ;

download them. Both the AFC and JFC look muchbetter but they are e a t e n if F a t eini nul V i d u a l s = 1 s . Q r n i a
both even slower, so I ’ l l stick wi th the AWT for the time being. Ee

}

Further down the road c a t c h ( E x c e p t i o n e )

As I expected, the ActiveX control is a lot snappier and neater look‑
i n g than the Java one. However, once a l l the class files had loaded, L is t ing 5- Reading from an U R L in Java.
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Microsoft, Where do you want to go today?, Visual Studio, Visual Basic,
Windows NTand Visual C++ are either registered trademarks or trademarks of
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+ Microsoft Developer Network L ib ra ry - Visual Source Safe 5.0 + SQL Server 6.5
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high performance applications.

VISUAL C++ 5.0 Upgrade now ~ build the sma l l e s t , fastest code ever
Microsoft's Visual C++ development system improves performance, producing significantly
smaller and faster 32-bit components and applications. Includes support for Windows,
Internetand distributed development, givingyou the flexibility to keep competitive.

VISUAL STUDIO 97 Upgrade now - the entire Visual Tools suite at one great price
Build open, distributed Web applications, scale traditional client-server applications to multi‑
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providing the entire suite of Microsoft Visual Tools at one
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Evidence? Last year the developer community for Windows
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Windows NTWorkstation and Microsoft BackOffice, provide
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Edition of Visual Basic 5.0, Visual C++ 5.0 or Visual Studio
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MicrosoftVisual J++ trial edition
Attp:||www.microsoft.com|visualj|download|
Microsoft cabinet SDK
Attp:||www.microsoft.com|/workshop|prog/cab/
MSJ code download
http:||www.microsoft.com|msj/code.htm
Sun's JDK
http:||www.javasoft.com|products|jdk/1.1/index.htm/
Java Foundation Classes (Swing)
http:||www.javasoft.com|products|jfclindex.html
ActiveX bridge
http:||www.javasoft.com|beans/software/bridge/
NCompass plug-in
http:||www.ncompasslabs.com|ScriptActive|

control reported 60.5 MB allocated and repeating wi th the applet
resulted in 64.5 MB allocated. This implies that the Java applet and
engine take up a lot more memory than accessing the ActiveX control.

Another issue related to download times is that Java class files are
merely cached when used: when the cache expires, the files wi l l be
downloaded again. Of course, a user coulddownload my class files ( o r
a JAR file, if a suitable browser is being used) and store them some‑
where on the CLASSPATH. On the other hand,once the ActiveX control

likelyto be pirated.

is downloaded, it is installed on to the destina‑
t ion system, and will not bedownloaded again
unless the version number indicates that the
stored one is old.

F inal ly, al though the C++ code is considerably more complex,
there was little difference in development effort thanks to the Visual
C++ wizards.

I started this evaluation of ActiveX versus Java expecting the C++
with MFC route to win and was surprised how easy it was to produce
a reasonable Java applet. In this particular application, I think that
Java is the better solution, despite slower speed and greater memory
requirements, andI wi l l be completing the development in that lan‑
guage. Another useful feature of Java I have yet to investigate is com‑
pressed data streams. I did not mention the size of the preprocessed
data file since it was the same for both implementations, but it is quite
significant and compressing it is something I wanted to investigate ‑
j ava .u t i l . z ip .GZIPInpu tS t reamand serialization could let mehan‑
dle that with minimaleffort. If you’re interested,youcan see my efforts
at http://www.beesknees.clara.net/genealogy/.

Of course, this doesn’t mean I ’m giving up C++ development in
favour of Java. Each language has its place. In this application, wi th
only a single server t ransact ion, negligible host operating system
in te rac t i on , and simple user in ter face, Java provides no worse a
solution than C + + , a p a r t f rom s t a r t u p t ime, and it is smal ler and
more portable. |

Gavin Smyth is a real-timesoftwareengineer andp a r t time Windows
and Linux hacker. He can beemailedat gavin@beesknees.clara.net.
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eliminating the manual
administration tasks and improving team
communication and productivity, you're free to
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More than 500,000 users world-wide rely on
INTERSOLV PVCS to manage billions of lines of
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to dowith it?
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if you're using

VideoSoftVS-OCX6.0
VS-OCX 6.0 is the easiest, fastest way to add elasticity to
your forms. Just add the new ElasticLight control to your
existing applications and set a couple of properties. Your
forms immediately and automatically become resolution
independent. EGA, VGA, SVGAor whatever your users have,
it doesn’t matter! When the form is resized the ElasticLight
control automatically resizes all of the controls on the form.

With its new grid metaphor, VS-OCX makes easy the design
of complex forms. At design time the improved ElasticLight
control displays a grid layout, and it is on this that controls
are aligned. When the form is resized, all the embedded
controls - and their fonts - will be resized proportionately.
Splitter bars can also be implemented between controls to
allow custom resizing at runtime.

VS-OCX has a small footprint and can be distributed without
additional DLLs.

VS-OCX has been the top selling Visual Basic add-on since
1995 and in addition to ElasticLight includes two other
controls, a flexible index tab and powerful parsing engine.

meNTEMPORARY

IndexTab - This makes it unnecessary to switch between
forms! Several screens worth of data can be presented in the
space of one by using notebook-style tabs. IndexTab is 3
times faster than the equivalent control in Visual Basic and
also provides a much wider range of tab styles, including
hidden ones.

Awk - This control is a high-speed string parsing engine. It
now allows recursive evaluation of functions. This means
that Awk’s Val property can be used to calculate the value of
a variable, which in turn, can contain expressions. This is
ideal for spreadsheet-type calculations and for utilising
indexed variables.

What's new in VS-OCX 6.0
Resizesallcontrols including lines,shapes andlabels
Newgrid metaphorfor easier resizing
Smaller footprint ElasticLightcontrol (40k)
Multi-splitter bars onthe same ElasticLight control
Enhancedfont resizing capability
Easy deployment - no external DLL dependencies
Enhanced IndexTabcontrol
Enhanced recursiveAwk control

i g e o s o r t
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Extend and consume

f someone asked me to l ist the
most effective and productive Java

tools available today, the names of Borland,
Symantec,and IBMwould spr ing to mind. Some‑
where below that would come Asymmet r i x , and
Sun, and a few others. Pret ty much near the bottom
would come Microsoft’s current effort, Visual VJ++ 1.1.
Given my ferocious advocacy of Visual Basic 5.0 and Visual C++
5.0, this might seem strange, but anyone who’s actually tr ied to use
VJ++ 1.1in anger w i l l probably be mut te r ing in agreement even now.

Microsoft chose to take a code-centric approach to Java devel‑
opment, when the rest o f the market was heading reso lu te ly fo r
RAD tools. I suspect this was because Microsoft wanted VJ++ 1.1to
appeal to C++ programmers, who haven’t real ly caught the RAD bug
(despite the best efforts of Borland). As it turned out, this was a mis‑
take, because most of the people look ing to get into Java seem to be
coming froma less tradit ional, m o r e Visual Basic or Delph i -or i ‑
ented background. At the same time, the company began to empha‑
sise i ts philosophy that Java was j u s t another good language for
developing Windows applications ‐ a philosophy set in stone when
the updated VJ++ 1.1included support for bu i ld ing COM objectsin
Java and native code compilation. J/Direct followed in direct oppo‑
sit ion to Sun’s RMI. Then came The Lawsuit, which sti l l d r a g s on.
This seems to have been al l the impetus the Visual VJ++ develop‑
ment team needed to take the final plunge and stop promoting VJ++
for cross-platform development in a n y shape or form, which is ‑
basically ‐ what they’ve done.

An early beta (o r ‘Technology Preview’ in Microsoft-speak)of the
next release of Visual VJ++, version 6.0, is available for download,
though it’s huge. Normally, wewouldn’t present a reviewof a product
like this un t i l wecould get ou r hands on gold code, o r a t least a very
late beta. However, Visual VJ++ 6.0 threatens such a sea-change in
Java development on Windows that we thought you deserved to hear
about it sooner rather than later. The usual caveats must apply: the
feature set of the product may well change significant ly before release,
so I won’t dwell on things which are ‘missing’ fromthe product except
where Microsoft has already said that they won’t be included in the
final release. I have also refrained from comment ing on the perfor‑
manceof the compiler or the speed of the IDE,becausebeta code can’t
be expected to perform as well asproduction code.

D é j a V B
Upon booting up the Visual VJ++ 6.0 IDE (see Figure 1), you could be
forgiven for th ink ing you had mistakenly started VB 5.0 instead. To
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For Microsoft, Java hasa lways been about

Windows. Unt i l now, Redmond

has always paid at least some

l ip service to cross-platform Java.

But, as Neil

Hewi t t finds out,

Visual J + + 6.0

seems set to
say the two prod‑
ucts look similar is
an understatement. The
experienced eye w i l l notice subtle
differences (the properties dialog isn’t quite the same, and the tool‑
bars have been sl ight ly revamped) but otherwise the s imi lar i ty is
eerie. This is no surprise; it’s been unofficial ly common knowledge
for some time that the Visual Studio 98toolswould share a new com‑
m o n interface based on the VB look and feel, to replace the existing
code-centric Developer Studio. Visual InterDev 6.0, which is also in
beta,sports an identical interface. As with Developer Studio, most of
the interface code is shared betweenthe applications,b lur r ingthe dis‑
tinction between the tools even further. This is clearlygoing to bethe
model for Visual C++ and VB 6.0 as well, although Microsoft w i l l not
publicly comment on this.

On start-up, the familiar New Project dialog pops up, inv i t ingyou
to choose fromthe project types on offer. The ‘Javaapplication’ option
currently available in VJ++ 1.1has been superceded by a ‘Windows

change a l l that.

Figure 1-T h e Visual J + + 6.0 IDE - note the WFC palet te down the
left-hand side.
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application’ option, which is a pointer to things to come. You can also
use the Application Wizard, create a console application (which wil l
only r u n on Win32), aCOM control or DLL,and the moretraditional
applet-plus-HTML combo.

Assuming for a moment that you are wr i t ing a Java application,
the Form Designer is then invokedwhichagain lookspractically iden‑
t ical to its VB counterpart. This is where a traditional Java developer
is l ikely to get a shock.

In Visual VJ++, it is not possible to visually create an AWT form.
Let me say that again: in Visual VJ++, it is notpossible to visually cre‑
ate an A W Tform. If you intend to use AWT controls in your project,
they must be added in at the source code level (and you must
remember to import j a v a . a w t intoyour project aswell,
because by default i t is not imported). The tool‑
box supplied by Visual VJ++ consists
ent i re ly of Windows Foundation Class
(WFC) controls. For the uninitiated, WFC
is Microsoft ’s new Java class l i b r a r y set
which wraps the Win32 API, i ts common com‑
pan ion APIs, and the Dynamic H T M L
libraries. As this impl ies, WFC is Windows‑
only since almost a l lof i ts functions are imple‑
mentedthrough J/Direct. This means that the
moment you adda control from the toolbox to
y o u r project, y o u r application immediately
ceases to be cross-platform.

If there was a n y stronger message
Microsoft couldgive about how it regards Java
as a cross-platform development language, I
would be surprised. Clearly this product is aimedfair ly and squarely
at those developing on Windows for deployment on Windows. Tech‑
nical ly it’sst i l l possible to write an entirely portable application using
AWT, but this w i l l have to be done in source code and all the Win32‑
dependent l ibraries and imports which are included by default in
every project must be turned off. I t ’s certainly difficult enough that
you wouldn’t want to do it .

Havingsaid that, it’s niceto have a good set of basic widgets which
is asr i ch asthose you’dfind in any other RAD environment. It’s also
nice to be sure that your application looks and feels l ike a native to
the OSit’s runn ingon, even i f this is only because to a great extent i t
is anative. WFC components can be draggedand dropped onto a form
just l ike VB controls. It also goes without saying that any VB-com‑
patible ActiveX control can be added to the toolbox and used in situ.
VJ++ takes care of the wrapping for non-Java COM objects, and the
message translation that is required. There are also a large number
of design-time controls for bu i ld ing data connections, as in Visual
InterDev and (onceagain) VB.

WFC provides a l l the controls that are available in the
Win95/WinNT environment, inc lud ing ListViews and TreeViews,
plus a wide variety of data access controls ‐ DataSource, DataBind‑
ings, etc - with a range of data-bound controls. Data connectors were
supplied for ODBC, Jet, Oracle, and Informix in this release. Anum‑
b e r of objects a re provided to al low Java programs to create and
manipulate Dynamic HTML code - useful for server-side apps.

Prompt!
VJ++ 6.0 includes one feature taken from VB 5.0 that I for one would
have been w i l l i n g to k i l l to have - method and parameter prompting
(see Figure 2). If you’ve usedVB 5.0 y o u know what a godsend this is.
If not, you’ve been missing out. A n y functions or classes you add to
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This product is aimed fairly
and squarely at those

developing on Windows for
deployment on Windows.
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y o u r project are incorporated automatical ly in to the prompt ing
scheme as soon as you create them, which impressedme no end. This
means that VJ++ is moni tor ing the source code of the application
very closely in real-time. The parameter prompting extends to any
Java package you include into y o u r application, which would at least
make the task of includingAWT controls or other non-visualfeatures
into your project a l i t t le easier.

Some code ( t h a t generated by design-t ime controls and that
added by the development environment for internal WFC gubbins)
is marked in g rey and must not be altered. At first , I thought it
m igh t be better if this code were hidden away as it would be in VB,
but then it occurred to me that it ’s s t i l l necessary sometimes to see

the application code in i ts ent i re ty, generated source
and all. In standard C++style, the source is
colour-coded and the colour-coding can be

user-defined if required.
Other nice touches: when typing a long

C-style comment, the editor automatically
prefixes every new l ine w i th an asterisk

u n t i l the comment is closed, if you begin with
‘ / * * ’ , Parameter p r o m p t i n g extends to other
Java keywords inc luding i m p o r t ( ve ry handy
when t r y i ng to remember that obscure pack‑
age name).

A curiously-named Tasks window appears
in the development environment along the bot‑
tom of the screen by default; this holds to-do
notes that you make for yourself, but also con‑
tains al l the compile-t ime e r r o r reports. Just

l ike VB, VJ++ checks your syntax asyou type, highl ight ingproblems
wi th wavy red underl iningas in Word, and placingthe error descrip‑
t ion at the top of the Task window. Although this mix of automatic
and user-defined informationconfused meat fi rs t , Isoon came to rely
on it extensively for on-the-spot debugging.

The number of available toolbars seems to mul t ip ly w i t h each
release of Microsoft developer tools, and VJ++ 6.0 is no exception. As
supplied there were fourteen, of which only one was enabled by
default. The others pop up as and when they are needed. There are
also a number of additional windows available on top of those shown
by default, inc lud inga VB-style Object Browser, and two new Wizard‑
l ike dialogs, the Class Builder and the J/Direct Call Builder. The lat‑

* c r e a t e d i n t h e n a i n ( ) m e t h o d

p r i v a t e v o i d labell_click (Object s e n d e r , E v e n t e)

D e s i g n e r  s u p p o r t

j e a f t e r a n i t F o r m c a l l

Figure 2 - V B - s t y l e method and parameter prompt ingi sf u l l y imple‑
mented in th is version.
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ter two allow the developer to visually select the classes or APIs he
wishes to use or extend, and have the appropriate Java source code
insertedat the current location. I found these two (especially the Class
Bui lder) to bevery usefulandan obvious extensionof the VisualSQL
Builder and COM Builder incorporated into the current versions of
Visual InterDevandVisual C++.

If your project is a Java applet to run in the context of an HTML
page, you' l l beglad to hear there’s a full-featured HTML editor sup‑
plied as par t of VJ++ ( th is is the same editor component that is in
Visual InterDev 6.0, of course). This allows you to create HTMLpages
visual ly by dragging components f rom the Toolbox, including
Dynamic HTML elements, and to write HTML code and client-side
script by hand if you prefer. And yes, bothHTMLand client-side VB
or JScript aremethod and parameter prompted.

The debugging environment for VJ++ 6.0 is on a par wi th that for
both VB 5.0andVC++ 5.0, andprovidesa l l the usualfacilities; you can
insert breakpoints, step into and over code, and restart execution.
While debugging, your project runs (by default) within JPad, which
presents you r application to the operating system through the
Microsoft VMas if it were a standalone executable. This means that
anything youcould doat runtime youcanalso doat debug time,with‑
out needing to patch the VM specially.

That said, theMicrosoft VM hasbeenpatchedto accommodateWFC
andsomeof the other extensions introduced in VJ++ 6.0; it’s
worth bearing in mind that any enduserof your appli‑
cation would need to have the latest version of
the VM installed. Thankful ly, the VM
should beon the l is t of redistributable
packages when the tool ships.

Wot, no JavaBeans?
This version of VJ++ hasno suppor t for many
of the recent Sun-sponsoredextensions to the
language specification. It is possible to use
JavaBeans in your VJ++ projects, but to doso
requires the Bean to be wrapped as an
ActiveX control, which again makes the code
Win32-dependent. It was not possible to do
this in the Technology Preview but it is mentioned in the help files
and wi l l apparently be a feature of the final product. JDBC support
is limited to the JDBC-ODBC bridgewhich is par t of Microsoft’sJava
SDK 2.0andconnects to ODBC data sources using the JDBC classes.
It’s also possible to connect to databases using the WFC data con‑
trols which are ODBC-native. There will be no support for JDK 1.2
elements ( including the SwingSet) because, under the lawsuit with
Sun, Microsoft has been denied access to any of the source code for
these latest technologies.

Thedocumentation for this releasehasmovedout of the Developer
Studio standard InfoViewer and into a standalone HTML help facil‑
i t y (see Figure3). Documentationwas included for both the Java SDK
and Visual J++ 6.0 itself,although many parts of the Visual J++ help
simply said ‘under construction’. My general sense of the new help
viewer was that it functioned aswell as the InfoViewer but without
the need to define complicated subsets and seemed to be faster and
more responsiveas well.

The sample code in this release was limited to three small appli‑
cations,alldesigned to showcasea different Windows integration fea‑
ture. I was rather impressedby one,which is a ut i l i ty to tweak usually
hidden aspects of the Windows desktop and which runsas a taskbar
application. A l though the code itself is relatively simple, creat ing
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Java development
environmentI haveyet seen.

Figure 3 - The new He lp viewer looksa l o t l ike IE 4.0. Ha rd l y
surprising... it is.

such an application in Java with VJ++ 1.1would have been difficult
(and quite l ikely impossible). I expect both the documentation and
sample code to be greatly expanded in the releaseversion.

And the winner is...
This product hasme deeply torn. On the one hand, I fi rm ly believe
that developers should have the choice of wr i t i ng Sun-style ‘100%
pure Java’ cross-platform applications to the standard of the most

recent non-beta JDK. On the other, I am thoroughly
impressed by most of the improvements that
Microsoft hasmade to the product.

To my mind, this is the best Java develop‑
mentenvironment I haveyet seen. Evenbet‑
ter, it promises to be the best C++ and
Basic development environment I have

yet seen. And i t ce r ta in l y i s the best
HTML/ASP development environment I have
seen. With the extent of integration between
the Visual Studio 98 tools, adeveloper armed
with a l l of them should be capable of doing
pret ty much anyth ing on the Windows plat‑
form that can bedone. There are a host of pro‑

duct iv i ty enhancements and time-savers which I only wish some of
the other compiler vendors could copy better. Anyone with existing
programming experience in a Microsoft environment and a couple
of books on Java can becranking out usefulcode in no time.

This is also the product'sbiggest failing. It is quite clearly designed
forWindows,WindowsandnothingbutWindows.Microsoft hasmade
no compromises to anyone who wan ts to use it for cross-platform
development. It’spossible, in the same way that it’s possible to write
machinecode by handwithout an assembler, but who'dwant to do it?
By eschewing support for common Java standards, or including it
only as an option to convert to a Windows standard ( l i ke the JDBC‑
ODBC bridge, or the JavaBeans-as-ActiveX support) Microsoft has
most definitely come down from the fence.

It’s a l i t t le too early to say anything definitive on VJ++ 6.0at this
time - that w i l l have to wait for a gold code release later this year
‐ but if early indications are anything to go by, my recommenda‑
t ion is this: if you are at a l l interested in developingWindows-only
applications in Java, download or order this beta on CDand check
it out. If on the other hand you're dedicated to produc ing write‑
once run-anywhere 100% pure Java code direct to the Sun specifi‑
cations, forget Microsoft and go compare the products f r om
Borland, Symantec, and IBM. a
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A Perl of a resource kit?
Peter Collinson renews his acquaintance with the Perl Resource

K i t and shows how it provides a w a y into the publicly available

software in the Comprehensive Perl Archive Network (CPAN).

started to use Perl in anger in the spring of 1997. I had only dab‑
bled wi th the language before that. I was just about to embark on

several CGI script ing projects and felt that Perl was the languageof
choice for that part icular application. Some of my early learn ing
curve experiences were imparted to you, the patient EXE reader, in
a pair of articles EnoughPerl to get by published last au tumn (EXE,
September and October 1997).

And in the autumn of last year, a large box containing the Perl
Resource K i t (PRK) arrived in my office from O’Reilly & Associates.
Actually, it had sat there lookingunlovedever since. I had undressed
the box, and fondled its contentsa l i t t le, but ameaningful relation‑
ship hadn’t developed. The reason for this is simple, as I said in my
autumn articles, I haven’t felt confident enough wi th Perl to want to
pick up and use other people’s code. I think that I am now getting to
the point where I can start worry ing about w r i t i n g good Perl rather
than ‘just a n y old Perl as long as it works’. I decided to renew my
acquaintance with the contents of the Perl Resource Ki t .

The l i fe of O'Reil ly
Ihave a great many O’Reilly books on my shelves, and they don’t sit
there gatheringdust.They areusedon a day-to-day basis.The company
startedby producingvery competentbookson Unix,fi l l ing a hole in the
market formed by the lack of explanatory material on the system and
its tools. The books are mostly well written technical guides, authored
by experts ina particularfield (suchbooksare oftenephemera, updated
inashorttime periodasthe topic develops). O’Reilly hasalso developed
interestingbinding techniques; severalbooksareboundwitha ‘lay flat’
binding. You can place them on the desk without usingan elbow or a
precariously balancedcoffee cup to keepthe book open at just the r ight
place. This is simplybrilliant.You’re consultinga book and are able to
have bothhands occupied with typing.

O’Reilly was often there at just the r igh t time, and as the Internet
sprang into prominence it filled the various holes in the documenta‑
t ion on web and network ing issues. O’Rei l ly is a strong supporter o f
free or publ icly available software, undoubtedly because such soft‑
ware is often poorly documented, and there’s a book to be written and
sold. It has always supportedPerl,and has printedthe definitive texts
on the language (see Where to get things). In fact, O’Reil ly employed
Lar ry Wall, the father of Perl,for a period in the summer of 1997. The
result of this experience is available in the PRK.

The PRK box contains four books, an edition of the Perl Journal,
anda CD.As is often the case with a package l ike this, you needto find
the book which contains the fr iendly ‘New Users Start Here’ instruc‑
tions. The first book,Perl UtilitiesGuide by BrianJepson, is the place
to begin. Part of the book describes what’s on the CD, there is a b ig
chunk on JPL (which is a way of embeddingPerl into Java), and some
reprinted articles from the PerlJournal. The articles are interesting
reading for Perlhackers and I spent some time consuming them.
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The remain ingthree books discuss Perlmodules, which is the way
that Perlcode is distributed and used. Introductory material on mod‑
ules is in Programming with PerlModules by Nate Patwardhan with
Clay Irv ing. The book explains the basis of the distribution system,
and supplies many examples of how to use modules in your programs.
The remain ing two books document the modules. They are PerlMod‑
uleReference,volumes1 and 2,by EllenSiever and DavidFutato.These
two tomes amount to 1195 pages.

Well, O’Reilly hasn’t had to work hard to pu l l together informa‑
tion, from disparate sources al l over the I n t e r n e t , to create these books
and the CD. The Perl communi ty is already well organised and has
generated CPAN, the Comprehensive Perl Archive Network. CPAN
was modelled after the archive which was generated for TeX, Knuth’s
typesetting program. The CPAN archive contains m a n y Perlmodules
supplied by different authors, stored either by modulename, the
author’s name, or by the module category. Jarkko Hietaniemi in Fin‑
land runs the CPAN master site, but there areover 100mi r ro r sites all
over the world. If you point your web browser at Tom Christiansen’s
URL,http://www.perl.com/CPAN,you'l l find y o u r s e l fona page where
you can choose a mi r ro r site nearest you (there are three in the UK).

From packages to modules
CPANdepends on the module organisation that’s provided by the Perl
5 release. Perl 5 has introduced a k i n d of lazy object-oriented feel to
Perl programming. It is ‘lazy’ because it’s more of a call ing conven‑
t ion in the language rather than something which is dictated by Perl
itself.This fits in wi th the Perlphilosophy of never imposinganything
on the programmer.
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A  P E R L  O F  A  R E S O U R C E  K I T ?

Perl has always had the idea of a package. A package is a set of
related routines contained in a (usually)single file. Well actually, it’s
more realistic to say that a package is a named symbol table holding
the names in that package, and accessing the package name w i l l
access that symbol table. Of course, you want to call these routines ( o r
perhaps access the variables global to the package, although this is
deprecated by me) from other packages, and so you need to get access
to that symbol table. You can refer to a routine or variable in a par‑
t icular package bygiving its full name: the packagename, a couple of
colons, and the nameof the routine or variable which you want to
access. If the package is called P a c k a g e and the routine you are call‑
i n g i s named r o u t i n e then you can execute the routine b y saying:
u s e P a c k a g e ;

$ v a l u e = P a c k a g e : : r o u t i n e ( $ a r g ) ;

This is long winded and tedious. Perl provides a complex way of
export ing names f rom a package (which I won’t go in to ) w i t h the
result that the creator of the package can say ‘Okay I want you to be
able to use my rou t ine ’ . The caller can then say:
u s e P a c k a g e ;
$ v a l u e = r o u t i n e ( S $ a r g ) ;

However, the caller can st i l laccess ‘internal’ unexportedroutines and
variables by giving the fu l l path to the name in the appropriate symbol
table. This mechanism provides a notion of inheritance because it is
possible to import a symbol table from another package, effectively
adding the routines in that package to the localname space.

Perl5 has augmented these ideas. The changes start with the defini‑
tionof a module.A module is simplya packagewhich lives ina file whose
name is the same as the packagename.The file namehas the suffix .pm,

which tells Perl that it is dealingwith a module.This convention allows
Perlto map apackagename in a u s e statement ontoa file name.

Armed with a module, it ’spossible to define a class. A class is sim‑
ply a module which implements class methods. The n e w method is a
routine in the modulewhich returnsa reference to an instance of the
class. This reference is then usedto access methods within the class.
Here we are defining a class:
P a c k a g e C l a s s ;
s u b n e w {

m y $ c l a s s = s h i f t ;
m y $ s e l f = { } ;

b l e s s $ s e l f , $ c l a s s ;
$ s e l f - > i n i t i a l i s e ( ) ;
r e t u r n $ s e l f ;

}

Wecall this constructor by:
$ c l = n e w C l a s s ;

This may needsome decoding. Perlpasses arguments to routines
as a l ist , and the firs t l ine of the n e w routine pulls the class name
f r o m the l i s t and stashes it in a local variable ( u s i n g my) called
$ c l a s s . The second line creates an empty associative a r r a y in the
localvariable $ s e 1 £ . You can use the associative a r r a y to store any
state that you need to keepwith the instance of the class. The b l e s s
statement does the magic to register the class and it turns the val‑
ues in the variables into references.An init ial isation routine is then
called to do whatever m a y be required, and final ly the reference to
the instance of the class is returned.

The construction of the class instance is actual ly nothing magic.
The n e w statement acts l ikea routine call which works out where the
code is to implement the class, and then calls the appropriate new
methodfor that class. The code for the module is stored in a standard
place in the Perl l ib rary tree, and there’s a space that is not touched
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b y the Perl installationprocess (the 1 i b / p e r 1 5 / s i t e _ p e r ] directory)
for you to put your own classes and packages.

Methods in the class are simply subroutines which knowthat they
are methods:
s u b  m e t h o d  {

m y $ s e l f = s h i f t ;
m y $ a r g = s h i f t ;
p r i n t " A r g i s $ a r g \ n " ;

This would be called by:
$ c l - > m e t h o d ( " h e l l o " ) ;

You'l l see that the mechanismplaces the reference to the instance
of the class as the first argument to the method, and although I don’t
use that here, y o u can access the values in the associative a r r a y
should y o u wish to.

CPANmakes extensiveuse of this mechanismto allow you to down‑
loadclasses and modules containing routines into your ownPerl setup.
A l l that is neededto loada newfunction is to ensure that the namespace
of modules remains unique and to placea file, which is the same name
asthe module, into the appropriate place in the local Perl l i b ra ry hier‑
archy. It’sslightly more complex than that, becausethey’ve categorised
the modules into different top-level sections. Often you want to create a
logical set of functions which apply to some area but which consist of
severaldistinct classes.Forexample,I havecreateda set of routinesand
classes which I’vecalled p c w e 3 and you can pu l l them all in using:
u s e PCWEB;

The module name maps onto 1 i b / p e r 1 5 / s i t e _ p e r l / P C W E B . p m but
it ’s more usual to use only one or two of the modules, and include
them by:
u s e PCWEB: : M a c r o ;

This maps t o 1 i b / p e r 1 5 / s i t e _ p e r l / P C W E B / M a c r o . p m .
CPAN alsoprovides bundles, sothat you can pu l l a l l the Perlmod‑

ules, and their prerequisites, by loading the bundle.

CD content
The CD is mostly fu l l of a snapshot of the CPANarchive (whichseems
to have been taken on 17October 1997). It ’s a vanilla snapshot. Noth‑
i nghas been done to the tree. It ’s a p i t y that it was necessary to com‑
pressthe HTML and text files ‐ you cannot point your web Browser
at the CD and see the relevant files, in the sameway that you can
browse a CPAN site and see what is what.

The remainderof the CDisvalue added by O’Reilly. There’s alarge
slab of PerlandJava code whichpermitsyou to embed Perlstatements
into Java and create a working program. As mentioned, this is called
JPL and was created by L a r r y Wall. I ’ l l fa i l to ignore the question
about w h y you should want to embed Perl in Java in the first place. I
suppose the obvious answer is that it allows the Perlprogrammer to
avoid Java and to augment Java with the r i ch set of h igh level func‑
tions that are freely provided by Perl.

The CDcontains a GUIsetup program which can beused to extract
and loadcode. The GUI is,of course, written in Perlandr u n s from the
Perlbinaries which are includedon the CD. Binaries are supplied for
Solaris 2.5 ( o r greater) on the Sparc and 2.0 Linux kernels on the Intel
platform. If you don’t have these platforms, you can pul l the version
of Perl from the CD and compile i t .

The source for Perlis in the CPANdirectory. My CD contains source
for version 5.004, patchlevels 1,2,and3.Usually on CPANthe file l a t‑
e s t . t a r . g z points t o the most recent version o f the source. However,
on the CD it pointsat the patch level1version; don’t becaught out. More
confusing is that the b inary version for Solaris is the most recent ‐ it
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is patch level 4.As you can see, there’s evidence
hereof hurriedreplacementwithout considering
the consequences, which means that th ings are

no t tooconsistent. I think that if youhavenetaccess,
you'd dowell to pul l the most recent version of
Perl from CPANand install it.

Since I was runninganolder (patch level 1)
s a h version on my machine, I decided to take the

opportunity to instal l the new binaries. I experienced b i g problems
with the installation. The GUI gave up on me after insta l l ing several
files,without beingconsiderate enoughto tellmewhat it was doing. To
befair, my Sun CD reader is dead, and I was pul l ing the files from my
BSD/OS system’s CD-ROMover the network.Mismatches somewhere
were probably the cause of the problem. Anyway, I gave up, and pulled
the latest version of Perl from my nearest CPAN and installed it .

CPANhas an initialisation file which is automatically created for
you byfil l ing in a form in theGUI,andthis isawin. Youcan start things
happeningwithouta lot of grief. The setup program thenallows you to
loadmodulesfrom theCD,andautomatically install them.Youcanthen
pul l a recent index from some CPAN site and update the modules to a
recent version from the Internet.TheGUIcode piggybackson the stan‑
dardPerlmodule (called CPAN)which permits you to update your sys‑
tem automatically. I found that the whole system was deeply confused
unti l I typed the command line interface:
$ p e r l -MCPAN -e s h e l l
which took the contents of my initialisation file andproceeded to
automatically installloadsof recentmoduleswith no complaint (and
a l i t t le b i t of human intervention to type in test values occasionally).

Things have now settled and I am able to choose modules from the
CDand install them. I think that the GUI is in the class of ‘coulddobet‑
ter’. Butwithout it ( o rwithout the documentationwhichcomeswith i t )
I wouldno t havediscovered that you can usePerl to installCPANmod‑
ulesandupdatethemautomatically.Previously,I'dbeenpull ingtheodd
moduleand installing it by hand (RTFM I admonishmyself).

The printed page
Of course,the bigw in of thePRKpackage is the collection of printed
information which it supplies. I must not give you the impression
that CPAN modules are undocumented. CPAN modules have good
release engineering and each source code file includes documenta‑
tion. The text based markup used in the system is called ‘Plain Old
Documentation’ and the tools which process it generally have some
mention of POD in their name. There is a POD tool which converts
the same documentation into the Unix m a n pageformat, so many
aspects of Perlare documented in themanualpages onmy Unix sys‑
tem. You can convert PODsource to HTML, if youwant to readyour
manuals wi th a browser. But the mainw in with the POD system is
that the documentation should track the Perl code. A change in the
Perl code can bereflected by a change in the POD text that’s always
in the same file.

However,althoughonlinedocumentation is fine for referencepur ‑
poses, to my mind a printed copy in a book remains a good way to
learn about something. This is especially true when the topic is dis‑
parate and contains several subjects in which I amonly marginally
interested.Havingall the CPANmoduledocumentationbound in two
volumes onmy desk is aw i n - I canfl ip throughandfind what’s there.

As for Programmingwith PerlModules,the book containsa wealth
of illustrativematerial,wi thmanyworkedexamples showinghow dif‑
ferent modules can be used. Topics range from decoding arguments,
copyingfiles, hand l ingmail,performingdate computations, handling
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Where to get things
You can get the PRK (ISBN 1-56592-370-7) from Amazon (www.ama‑
zon.com) on the netfor $119.96. The list price fromO'Reilly in the USA
is $149.95. | talked to ITPwho handleO'Reilly books in the UK,andthe
list price here is £109.95.

If you are after other books on Perl,the primary Perl book is Program‑

databases, graphical applications, accessingbasic net servers l ike
wh o i s , dealing with internet news and, of course, the Web.

The two reference books, Perl ModuleReferencevolumes1 and 2,
areorganised in the same topic order that CPANuses to store its infor‑
mation.This means that if you are lookingfor a particular name, say
the CGI module, then you’ l l find it in volume2 because it ’s in the
‘WorldWide Web, HTML, HTTP, CGI, andMIME’ section. I did won‑
der about this choice. An alternativewould havebeen to p r i n t the doc‑
ument in alphabetic module order. I decided that the decision was a
wise one since it places relatedmodules in the samesection.

The books are produced as if the contents should have been one
volume, as though it’s been chopped down the middle to fi t into two
books. It would have been nice to see a complete table of contents in
botheditions,anda fu l l index in volume 1.However,I ' l lguess that the
books are at the l im i t of what y ou can safely bindwith a card cover ‑
there’s probably good reason why extra pages were no t added. The
books are in quite a small font, so the words per pagecount is high,
but I expect that adopting a larger font would have forced a three vol‑
ume split, which was deemed undesirable.

(You must of course beware that things become out of date. Fo r
example, the releaseddocumentation for the CGImodule has already
diverged from the printedvolume).

To buy o r no t t o buy
The edition of the PRKwhichI have is fi rm l y titled the ‘Unix edition’.
There’s a version for Windows 32comingalong,and the O’Reilly prod‑
uct page gives its releasedate as July 1998. I am told that this means it
wi l l be available in August on this island. O’Reilly has subcontracted
the technical work to ActiveState Tool, which was founded in 1997 by
DickHardt andO’Reilly to create professional Perldevelopment tools.
They haveWin32 downloads of Perlavailable on their website.

Perl is certainly one way of creat ing programswhich should r un
on both Unix and Win 32platforms, and I guess it is the way of pro‑
viding Unix shell-like capabilities in the bare desert that is the Win‑
dows command line environment.

Wo u l dI buy it?Well yes, I think so. It provides away into the pub‑
l i c l y available software in CPAN that is hard to find if y ou haven’t
been there from the start and watched it grow. In addition, you are
supplied wi th 30days free support so it’s possible to get some reas‑
surance when things are no t work ing as expected. a

Peter Collinson is afreelance consultant specialising in Unix. He can
bereachedelectronically aspc@hillside.co.uk, byphone on 01227
761824, or on the Web at http://www.hillside.co.uk.
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f y o u don’t know exactly whichver‑
sion of the Java JDK you’re cur ‑

ren t l y r unn i ng then you are not
alone. Ma n y of the Java brethren,
myself included, are in need ofa l i t‑
t le ‘version’ version control ( n o t to

mention lots more disk space) to help managethe different releases,
updates, betas, and proliferationof extensions.

I don’t want to give you the impression that I think all the versions
and revisions are a bad thing. Of course not. Even though the num‑
ber of new versions and revisions canbea bit overwhelmingat times,
they generally contain important bug fixes, performance tuning for
tools and core packages, as well as new classes and packages and
enhancements to existing classes.

Specifically for the advantages listed above, I am using the latest
‘JDK 1.2 beta 3’ for most of my Java development work. Then again, I
am the classic early adopter who, for better or worse, tends to t r y out
everythingnewor different. Along the same lines, I am using the offi‑
cial releaseof the Java FoundationClasses (JFC)version 1.01.This is
agreat l ibrary and includesthe Java2D package, aDragandDropAPI,
andSwing. If you are no t familiar with Swing, trust me, it is not to be
overlooked. Swing is a 100% pure Java implementation of a new set
of GUI components wi th an architecture which supports the concept
of a ‘pluggable look andfeel’. If you wantmore informationon Swing,
check out this column in the December ‘97 issue of EXE.

One of the best things about the JFC 1.01release is that it is fu l ly
compatible with JDK 1.1: you can begin using it without any penal‑
ties ( l i ke upgradingyour entire customer base to JDK 1.2).

What's new in 1.2?
Beyondtheobvious,why will youwant to upgradeto JDK 1.2when it is
released later this year?Well I can’t answer that question for everyone
since there may beany number of compelling reasons to take the leap
to 1.2. However, one reasonwhich should interest you is Sun’s continu‑
i n g (and successful) efforts to strengthen the core Java Platform.

For starters, JDK 1.2w i l l includeJust-In-Time (J IT )compilers for
both Solaris and Win32. This should boost performance for typical
Java applications by four to five times, wi th results up by a factor of
10in some cases. In case youmissedthe recent press release,Sunand
Symantec announced that Sunhas licensedversion 3.0 of the Syman‑
tec JIT compiler for inclusionwith future revisionsof JDK 1.1,aswell
asJDK 1.2. I’vehadm a n y positive experienceswith the Symantec JIT,
and feel that this was an obvious and beneficial choice for both par‑
ties (not to mention us, the end-users!).

Although adding a JIT is l ike strapping a je t engine to y o u r Java
applet or application, it can quickly reveal other limitations or bottle‑
necks wi th in the system or platform. The engineers at Sun are well
awareof this andarestrivingto improvethe performanceof the virtual
machine,especially in the areaof memory allocation and reclamation,
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JDK 1,2‐just intime
JDK 1.2delivers a host of welcome features ‐ Just-in- Time compilers,

a Java STL, Extensions, and JavaBeans containment services.

However,Tom Guinther detects a case of ‘version aversion’.

and the overall process of garbage collection. The release notes specifi‑
callymention ‘thread-localheap cache’, and ‘Garbagecollectionpauses
are shorter’. My testing experiences with some extremely cool perfor‑
mancemonitoring tools convinceme that Sun (andother platformven‑
dors) should take a serious look at its internal implementationof class
S t r i n g . When it comes to S t r i n g , Java programs are brutal.

Java collections
While I mentioned JFC, which is part of the JDK 1.2 core platform,
somethingwhich m i gh t also be considered a ‘foundation’ component
is the new Java Collections API. This API is a unified framework for
representingandmanipulatinga group of objects without knowledge
of, or hindrance from, the underlying representation of the objects.
That is, you can create and manipulate a collection of objects using
one set of APIs whether those objectsexist on the localheap, in a SQL
database, or asa proprietary data structure on a remote computer. It
allows the implementers to choose the best in terna l f o rm fo r the
implementation, such asan array, or list. If you are at allfamiliar wi th
the C++ standard template l ibrary (STL), you w i l l understandmany
of the conceptsembodied in the Java Collections API.

Onmorethanoneoccasion I havereferredto STLasthe ‘Antichrist’
so I was a bitanxiousabout the designof the JavaCollectionsAPI. Once
I saw the ‘DesignGoals’ statement in the JDK 1.2documentation, I was
a b i t relieved. The statement included the fol lowing quote: ‘Our main
design goal was to produce an API which was reasonably small, both
in size, and (more importantly) in “conceptualweight”. It was critical
that the new funct ional i ty not seem alien to current Java program‑
mers...’. [couldn’t havesaid it bettermyself, but Ihaven’tprogrammed
with Collections extensively so I am sti l l a b i t wary.

In i t ia l ly, the Java Collection API contained four core collection
interfaces, but it has been expanded to includea total of six: C o l l e c ‑

t i o n , S e t , L i s t , M a p , S o r t e d S e t , and S o r t e d M a p .The basic imple‑
mentationtypes providedarebasedonHashTables, Lists,Vectors, and
Maps,witha variety of specialpermutations.And although it mightgo
without saying, theJavaCollectionsAPIprovidesapowerful set of iter‑
ators for traversingandmanipulatingobjects and their collections.

Java Extensions Framework
Another major change (mostly conceptual) in the architecture for JDK
1.2 is the Java Extensions Framework. A Java Extension is a package,
or group of packages,which implement an API. The extension, by both
nameandnature, is intended to provide a means of extending the Java
platformwithout requir ing the extension to be t ight ly coupled to the
core platform.The JavaExtensionFramework is drivenby the fact that
the original Java platformhadeight corepackages, JDK 1.1has 22, and
1.2 has over 50! Obviously, the platform needs to expand but without
unnecessarybloat to the core components.The solution is to extendthe
virtualmachineandthedefault class loader, to incorporate the concept
of aJavaExtensionwhichcanbereferencedby applicationsandapplets.
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A Java Extension is a JAR file, andevery JAR file
is a potential extension. The deciding factors are the
locationof the JAR/Extension (an ‘Installed’ exten‑
sion), or the way the JAR/Extension is referencedby
another applet or application (a ‘Download’ exten‑
sion). Installedextensions are stored in the <java‑
home>\lib\ext directory and are referenced and
privilegedmuch like the normalsystemclassesof the
core API. When an application or applet refers to a

class, the virtual machine/class loader wi l l first look among the sys‑
tem classes and if it cannot find the class it wi l l automatically look
among the installed extensions. Assuming the class is no t part of an
installed extension the VM wi l l then search any downloadextensions
referred to by the applet/application.

While anyonecandefinean APIand createan extension, therewi l l
bemany ‘standard’ extensions defined by Sun and third party ven‑
dors. For example, the Java Telephony API (JTAPI) is considered a
standard extension, defined and implemented by Sun. Another ven‑
dor can providean implementation of JTAPI which conforms to the
published API. This might be a reasonable th ing to do for a vendor
specific platform, or a customised implementationwhich, while com‑
patible, augments certain aspects of the API.

Although conceptually simple, and definitely a step in the r igh t
direction, there are certainly many tedious steps to creating a Java
Extension. Most of the burden for instal lat ion, version consistency,
and security policy is left to the Java Extensions implementers.

JavaBeans
JDK 1.2 wi l l also contain major additions to the JavaBeans frame‑
work.The ‘containment services’, otherwise knownby the code-name
‘Glasgow’, define the model for a JavaBeans hierarchy and a beans
interface to its environment. The containment services are a direct
correlationof Object, L inking,and Embedding(OLE).A browser, for
example,mightact asthecontainer for agroupof JavaBeans.The con‑
tainer provides a set of services, some standardised, which the bean

Version informationfor the JVM
The version information for the Java Virtual Machine and the Java
Runtime can be accessed through the existing method
java. lang.System.getProper t ies (packagesarehandleddiffer‑
ently), and each property is represented asa string.

j ava .vm.spec i fica t i on .ve rs ion ‘1.2’
java.vm.spec ificat ion .vendor ‘SunMicrosystems Inc.’
j ava .vm.spec i fica t i on .name ‘Java™ Virtual Machine

Specification’
j ava .vm.ve rs ion ‘Solaris5.5

Native 1.0build32"
java .vm.vendo r ‘SunMicrosystems Inc.’

j ava . vm.name ‘Solaris5.x JVM’
j a v a . v e r s i o n ‘Solaris1.2'
j a va . v endo r ‘SunMicrosystems Inc.’

j a va . spec i fi ca t i on . ve r s i on ‘1.1’
java.spec ificat ion.name ‘Java™Language

S p e c i fi c a t i o n ’
java.specification.vendor ‘SunMic rosys t emsInc.’

- J U S T I N T I M E |

Version Field Description
Title of the package
Version number
Vendors companyor organisation
Title of the specification
Version number
Vendors companyor organisation _

Specification-Title
Specification-Version
Specification-Vendor

Again, all the information is returned in string form. i
The only catchwith packages is that the version informationh a sto
bestored in themanifestof the JARfile which containsthepackage.

canuse to interactwith itscontainer or other beans in thecontainer’s
hierarchy. The services provided can be dynamically determined
which makesextensibility a relatively easy task. In general, the con‑
tainer can be serialized and the beans wi th in the container can be
serialized r igh t along with it . One thing you wi l l behappy to note is
that the containment services interoperate with the Java Collection
APIs discussedearlier.

Also of significance is the JavaBeansActivation Framework(JAF),
which wi l l be released asa standardextension to the Java platform.
JAF is amechanismfor defining and registeringdata types andallow‑
i ng other components to bind to those data types. In essence, JAF
allows a JavaBean to define arb i t ra ry data types that, while ini t ia l ly
unknownto the consumer (abrowser, for example), canbedetermined
and transparently manipulated by the consumer. A good example is a
fi l e data type, which would support certain default actions such as
e d i t , v i e w , or p r i n t . Depending on the type of the file, it may pro‑
vide other custom actions which can bequeried at run-time. This is
not unlike right-cl ickingona file in the Explorer desktop and seeing
the l ist of verbs (actions) available for that particular file type.

A l l in al l , JavaBeans are a critical component of the Java plat‑
formandall the new features wi l l helpensure the success of the Jav‑
aBeans architecture. I found the JAF specification to bea qui te
enjoyable read( fo r technical l i te ra ture)while the ‘Glasgow’ specifi‑
cation is pr imar i ly obfuscated ‘legalese’. Luckily, the document ends
on a high note when it mentions that, because of the complexity of
the protocol, a default implementat ion is provided. The default
implementation can be sub-classed or delegated from a containing
class. Regardless, if wehadmore documentation like the JAF spec‑
ification wewould a l l bea lot better off.

The final word on versioning
I want to goout the same way I came in , talking about versions and
versioning. Yes, oneof the newfeatures of JDK 1.2 is a versioningAPI
which allows a developer to dynamically determine what version of
the Java Virtual Machine ( JVM) is runn ing , and what version of the
JavaRuntime issupported(see Version informationfor theJVM).And
a standardmechanism is provided for versioning packages (see Ver‑
sion informationforpackages). |

TomGuinther is workingfor Vireo, acompany developingdevice‑
driver tools. He can be reachedvia emailat tomg@vireo.com.
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T E C H N I Q U E S

A tip for the garbage collectors
Francis Glassborow asks ‘Where do y o u want to work today?’ and looks at Java’s garbage

collection, leaving memory managementto the machine.

few weeks backI had the pleasure of a t tend ing the excellent
DevWeek conference at the London Business Design Centre. The

line-upof speakers included such experts as Dan Saks and Scott Mey‑
ers , and these were kept fully occupied. Session scheduling left some‑
thing to bedesired. Any time you have to choose betweenDanSaks and
Scott Meyers is going to cause you grief. Put t ingoutstandingpureC++
presentationsalongside itemsonCOMetc causes agony to those whose
employers have sent them to improve their knowledgeof the latter.

The unhappiest people were the exhibitors because with presen‑
tations of such h igh quality attendees had little time to talk with them.

With somany mediocre conferences on offer, the few
good ones deserve al l the support they can get (wi th ‑
out i t they disappear from your calendar). As I usu‑
a l l y get a complimentary ticket to events which
interest me, I do no t feel too bad about aban‑
doninga bor ingor poorly organised event at an
early stage. However,just as I resent bad books
because they take mo n e y away from the
authors of good ones, I object to bad confer‑
ences because they reduce the attendance at
goodones. I very nearly did not go to the above
event because on paper it looked so much like
the others. It was only because I knew several of
the speakers that I decided to drag myself out of
bed at the crack of dawn. I am glad that I did.

Apri l issues
The recent mee t i ng of WG21/J16 in Soph ia
Antipolis was much quieter than usual. Weare
wai t ing for ISO to process ou r FDIS (F ina l Draft
International Standard) and socannot even con‑
sider potential defect reports ( w e are realistic
enough to know that we wi l l get manyoft h e se to process
at future meetings). This allowed us to enjoy the relaxed pace of l i fe
in Provence - three hours for Sunday lunch and four hours for an
evening meal.

Bjarne S t rous t r up enjoyed my APF for the Apr i l EXE and spent
most of one day’s meeting time doodling wi th code which one m igh t
write wi th an overloaded semicolon operator. It fired up h is enthusi‑
asm to wri te an article for Overload which includes such things as
‘overloading missing whitespace’ and colour significant ident ifiers,
eg red (dangerous) for globals. Meanwhi le , I passed roundmy copy of
The Journal of Object-OrientedProgramming so that those that had
not seen i t could readAndy Koenig’sAPF (b r i l l i an t , i t hadeven caught
out one o f the regular WG21members ) .

What do you read?
Obviously, if you are reading this you are not a typical developer. I can
say this with confidence because I recently divided a guesstimate of
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the number of developers in the world by the month ly sales of publi‑
cations for developers. The answer was substantially more than one.
Most developers never read any periodical aimed at them.

Worse, most C/C++ programmersown less than two books on C++.
Worst, mos t C++ books sold are technically inaccurate.

I stood in a Blackwells bookshop recent ly and asked a few cus‑
tomers why they had chosen the books they had. Someof the replies
deeply disturb me.

‘Lalways buy my books from this publisher because they publish
well-written books at a l l levels of programming.’ I had bet‑

te r not mention the publisher, but I know from
fellow ACCU book reviewers that the books in
question are riddled with typos and are fre‑
quently technically wrong, no t once but
many times per book.

‘I saw lots of books by the author, so
obviously he mus t know what he is writ‑

i n gabout - otherwise the publisherswould
not publish his books.’ That one is in te res t ing because i t sug‑
gests that sheer volume of w r i t i ng wi l l generate sales.

What language do you know?
I was talking to a recruitment agencyrecently and they asked
mewhat the difference was betweenC++ and Visual C++. The
question puzzled mea l i t t le , unti l I realised that Visual Basic
and Basic are two ve r y different languages. Despite the simi‑
l a r i t y in names, there are greater differences betweenVB and
traditional Basic than between Delphi and Object Pascal.

If recruitment agencies think that Visual C++ is distinct
from C++ , that explains many things, n o t least the way that
other compiler producers for C++ on Wintel platforms are
suffering. If you understand C++, can write code for event‑
driven applications,andknowabout MFC,then you fulfil the

criteria for beinga VC++ programmerand will
know how to fi l l in your CV next time.

Rather more f r i gh ten ing is the
inc reas ing tendency towards
machine-selected short l ists. Of
cou r se , we are far f rom hav ingcom‑
puters that actual ly understand
you r CV and letter of application.
What they do is to apply a keyword
count. If you want to be considered
for the job, make sure your applica‑
t i on contains a l l the requi red key ‑
words. If you want to know what they
a r e , just read the advert.

This kind of short l ist generation
can result in bizarrechoices. Forexam‑
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ple,an advert listed six requirements. The applicant met five of them
but lacked experience of Unix and said so. That meant that the key‑
word ‘Unix’ was in the application, and so he made the shortlist.

The battle of the keywords is hott ing up. With the Internet being
used to advertisejobs, the writers of adverts have to ensure that they
include al l the relevant keywords sothat the job seeker’s search
enginewi l l throw up the advert asa potential job.

Perhaps we wi l l eventually manage to automate it com‑
pletely and jus t have to ask our computer where we are
work ing today.

Some thoughts on garbage collection
Oneof the major pluspoints in favour of Java is that it sup‑
portsgarbage collection(GC).Wehaveknownthat from the
first day we gotourhandsona Java system. Oneof themajor
advantages of GC is that the programmer no longer has to
track memory resources: the system wi l l do it for them. I
want you to think very carefully about that, particularly in
the context of Java runn ing on a mult i-tasking system.

Java provides no mechanism that I know of for a programmer to
force a Java applet or application to release resources. You do not
believe me? Go and look at the multi-threadingmodeland determine
how y o u can force Java’s GC thread to r u n to completion. The only
way that I know is to close the application/applet down.

Now goandwatch the average user of a browser. Howoftendo they
actually terminate an applet?Mostly the answer is ‘never consciously,
sometimes asa side effect of something else’. However, applets fre‑
quently get suspended. That process effectively leaks a l l the resources
that the applet has not yet released.There is no way that your system
is going to get those resources back for some other task.

Resources need to be managed. A multi-tasking OSwith GC tasks
r u n n i n gneedsamechanismtorequest that individualtasks release al l
non-essentialresources.Without that, GCis an illusion. In other words,
GConly pushes the responsibility for resource managementup the
hierarchy. It is perfectly possible to get your OS to manageresources
in co-operationwith GCtasks, but the tasks by themselves are actually
counter-productive. Wecouldrequirethat any task does acomplete GC
passbefore it goes intosuspension,buteventhis mechanismmightnot
work in the case of co-operating tasks using shared memory.

Pleasedonotmisunderstandme, I amnotanti-GC. I just donot see
it as a silver bullet to solve a l l resource management problems. Used
by programmers who understand the limitations, it w i l l do an excel‑
lent job, but one of the consequences of hype is that it brushes limi‑
tations under the carpet and inhibits understanding.

A well written C++ programusingonly well designedcomponents
(that eliminates most programs) w i l l never be us ing more resources
than it needs. Even the best-written Java program wi l l almost cer‑
tainly behangingon to more resources than it is currently using. That
is one of the costs of leaving memory management to the machine.

L a s t month's problem
Does it matter that
ay,
is evaluated as an rvalue in C and an lvalue in C++? Of course, the
answer is less obvious than you might think.

There are several placeswhere C++ requires that expressions are
evaluated to produce lvalues whereC requires that they beevaluated
asrvalues. The example above is the last of the changes of this k ind
and was introducedfor subtle language requirements.Unfortunately,
it does have some implications that just might bite you.
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Wr i t i ng such an expression as the above has a single conceiv‑
able purpose in C, fo rc ing the reading of am e m o r y location. In
every other circumstance the compiler can optimise away the code
as there are no other possible side effects. The only t ime that read‑
i nga location can havea side effect is if that very process itselfdoes

something else, such as clear a value from a memory ‑
mapped i n p u t por t . In sucha case, the compi ler needs
to be warned a g a i n s t opt imisa t ion . In o ther words,

the declaration of i w i l l be qual ified as v o l a t i l e .
While this m a y st i l l work in current releases of
C++ (and w i l l continue to work in C), it w i l l no t
work in future because a statement consisting
of jus t an identifier w i l l no longer beevaluated
for an rvalue. The significance of sucha state‑
ment in C++ is that it constitutes a use of the
object represented by the variable, and so the
compiler cannot optimise away the constructor
call thatcreated it .This is particularly relevant
if it is acopy constructor where the compiler

has a rather broad licence to optimise. Of course, if the object is of
built-in type or one that uses a compiler generated constructor, the
compiler is st i l l free to optimise away the constructor if the object is
never used, other than in such trivial statements.

If y o u wish to restore C-style behaviour to legacy code, you w i l l
need to use a cast. For example:
M y t y p e v o l a t i l e m v t ;

m v t ;

must be replaced by:
M y t y p e v o l a t i l e m v t ;

( M y t y p e ) m v t ;
This uses the fact that a cast is applied to a value (rvalue) and so
casting an lvalue to its o w n type forces conversion to an rvalue. In
this case, that means that the or ig inal storage must be accessed for
reading.

Fortunately this change w i l l have v e r y l i t t le impact on real code,
and vulnerable code can be located by grepping for ‘volatile’.

Th is month's problem
Well-written code can be reused because si l ly errors by the user w i l l
be diagnosed. Unfortunately, m a n y class designers miss subtleties
wi th the result that their work is fragile. In this l ight , ask yourself
what is wrong wi th the definition of the fo l lowing value type:
c l a s s A d d O n l y I n t e g e r {

i n t ,  i y
p u b l i c :

A d d o n l y I n t e g e r( in t i = 0 ) ;
A d d O n l y i I n t e g e r & o p e r a t o r + = ( A d d O n l y I n t e g e r r h s ) ;

i n t g e t V a l u e ( ) ;

yi
A d d O n l y I n t e g e r o p e r a t o r + ( A d d O n l y I n t e g e r , A d d O n l y I n t e g e r ) ;

In case you are wondering, you do not need to know anything about
the implementation, which is why I have avoided providingthe func‑
t ion bodies. ry

Association of C/C++ Users subscriptions: individual £15, student
£7.50, corporate £80, Overload & C++ SIG £30 (includingACCU
membership). Forfurther informationandapplicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r i n g 01865
246490or emailfrancis@robinton.demon.co.uk. The C/C++/Java
European Developers’ Forum 1998:OxfordSeptember 11th & 12th.
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Sof tware Fault In ject ion reviewed by Mark Harman

he idea of soft‑
ware fau l t in jec ‑

t ion is  at t ract ive ly
simple and yet can
prove h igh ly reveal‑
i n g and effective in
assessing the faul t
tolerant nature of a
system. A number of

i n te res t i ng related concepts in software
safety, measurement, analysis, and qual i ty
assurance, are also discussed in this book.

Software fault injection consists of delib‑
erately insertingfaults into software to assess
how well it deals with these anomalous situa‑
tions. This injection takes two forms. Firstly,
injection of faults into the code itself (replac‑
inga programwith a ‘mutant’ version which,
for example, contains a corrupted statement).
Secondly, corruption of the program’s state
space (corrupting, for example, the value of a
variable at some point in the program’s exe‑
cution). The idea is to see which faults the soft‑
ware can cope with.

Work began on fault injection as early as
1972but the field has only really developed in
the past 10years. The earliest form of fault

injectionto receivewide interestwas mutation
testing. This is a technique where it is the code
itself which is corrupted to create a ‘mutant’.
Mutants can beusedto assess the quality of a
set of test data. We a l l know how easy it is to
define sets of pall id, cowardly test cases and
the false sense of securi ty which these com‑
fo r t ing test sets gives us. By submi t t ing our
test sets to mutants we measure, not the origi‑
nalsoftware, but the test set usedto assess the
software - testing the testers, as it were.

Injectingfaults into the state space allows
us to ask ‘what i f ’ questions which force us to
think about the behaviour of our code when it
finds itself in a state which we had not
expected. Of course, we might choose ‘easy’
fault-injected statespaces too, sowehaveto use
a tool to provide the anomalous states for us.
The book explains these approaches in some
detail, describingalgorithms for fault injection
and provides a CD (forUnix systems) contain‑
ing two demonstration versions of fault injec‑
t ion tools (SafetyNet and Mothra).

A l though the book is writ ten as a sequel
to Software Assessment: Reliabil i ty, Safety,
Testability by Voas and Friedman, it can eas‑
i l y beread in isolationfrom this earlier book.

Java in a Nutshell, Deluxe Edit ion reviewed byGavin Smyth

ine is a package
con ta in ing the

book Java in a Nut‑
shell a long w i t h the
Java Reference
Library CD, and five
electronic books:
Java in a Nutshell,
ExploringJava,Java

LanguageReference,JavaAWTReference,and
JavaFundamentalClassesReference.A rather
surpr is ing omission is Java Examples in a
Nutshell, the companionvolumeto the second
edition of Java in a Nutshell.

The texts on CD are supplied as HTML
w i t h accompanying JavaScript and Java
applets, which means they should be view‑
able on most platforms. The Java code does
providea search faci l i ty but this only exam‑
ines headings and does not give a fu l l text
search. Produc ing the material as HTML
has let the publ isher insert hyperl inks for
cross-references. However, these are used
only wi th in each book individually andeven
then the job is not complete ( for example,
the reference sections havea lot of ‘see also
... pointers which have not been hyper ‑
l inked). It would have been nice to see the

o n e u y
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Java examples made more alive ( i e as
embedded applets, where appropriate).
Instead the books just contain source code
fragments and bi tmaps of any applets, and
they sti l l have references to the O’Reilly web
site for downloading complete source trees
(though some of the Nutshell examples are
on the CD).

ExploringJava starts wi th a gentle tutor‑
j a l introduction to the language. This is fol‑
lowedby amore detailed and comprehensive
examination of a l laspectsof Java apart from
native code interfacing and the ‘Enterprise
APIs’ ( for example, database connectivi ty
and remote methods). The bulk of the book
covers the standard Java libraries and con‑
tains many clearly presentedexamples.

Java in a Nutshell is much more concise,
though there are some tutorial and back‑
ground chapters. The fi r s t edi t ion of this
book covered Java 1.0andI found i t i r r i ta t ing
that this edition introduces Java 1.0asbefore
and then explains the changes in 1.1instead
of presentingthe complete language asit cur‑
rent ly stands. Once again, the Enterpr ise
APIs are not covered. The main par t of the
book is a comprehensive, if terse, l i s t ingof a l l
the features of the language (methods,

B O O K R E V I E W S

Software Fault Inject ion addresses an
importantproblem in software development:
‘how do we know how reliable our systems
are?’.The book iswellwrittenwith clear and
simple examples, backed up by pseudo code
from relevant ‘real world’ examples such as
the A r i a n e 5 and Therac 25 disasters. The
authors are experts in the field and their
w r i t i n g style is easy and uncluttered by
unnecessary technical detail. Each topic is
covered in detail, while the text is neither
over-complicated nor patronising.

The fina l chapter gives the reader some
tactics for sel l ing fault injection approaches
and technology to managers ‐ perhaps, in
addition to beingwell wr i t ten, authoritative,
and interesting, the book might find practi‑
cal application.

¢ Verdict: Strongly recommended

Title:
Author:

SoftwareFaultInjection
Jeffrey Voas andGary McGraw

ISBN: 0-471-18381-4
Price: £37.92
Pages: 353

classes, etc) w i th cross-references. This is a
very useful section, though not particularly
readable on paper ‐ it may have been better
for O’Reilly to supply Exploring Java as the
hardcopy insteadof this book.

The other three books contain, as the
titles indicate, much more in the nature of
reference material, though they do start with
some tutorial introductory sections.

As you might guess, there is considerable
overlap between the books on the CD but, at
less than ha l f the price of the five books indi‑
vidually, this canbeforgiven.The package is
very good value for money and forms a com‑
prehensive reference to the Java language.
Although there is some tutorial material, I d o
not think this package is particularly appro‑
priate for beginners.

Title: dava in aNutshell,
Deluxe Edition

Author: DavidFlanagan et al
Publisher: O'Reilly, 1997
ISBN: 1-56592-304-9
‘Price: £51.50 i e e e e e d
‘Pages: 580 pages +4other bookson CD|
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Essex CM202JE
Contact: Custom
Tel:01279|
enq.orders@awl.co.uk
www.awl-he.com/ computing
A wide rangeof booksonsoftware
development, object-oriented
technology andprogrammingfrom
authors such asWatts Humphrey,
Erich Gamma, FredBrooks, Donald
KnuthandBjarneStroustrup.

info Centre
1279414130

AP Professional
24/28Oval Road, London NW17DX
Contact: RachelBridgman
‘Tel:0171482 2893 Fax:0171 267 0362
app@apuk.co.uk
www.europe.apnet.com/
appro! ional
Book publisher on internet
development,programming, PDAS,
softwareagents andmore. Specialists
in Macintoshbooks.

Digital Press
Butterworth-Heinemann,
Linacre House,Jordan Hill
Oxford OX28DP
Contact: Sophie Foster,

Product Manager
Tel: 01865 314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
Leading Publisherof books for
professionalprogrammers and
software engineers. DigitalPress
publishes high-quality, leadingedge
booksontopics suchasMicrosoft
Exchange, WindowsNTServer,
IntranetDevelopment, Microsoft SQL

Server, Open VMS, X-Window
Systems, UNIX, Linux, Lotus Notes,
Web Servers.
Prentice Hal l Europe
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts, HP27EZ
Contact: Customer Services
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare the publisher of books and
CD-basedtraining materials in all
areas ofcomputing - anddistribute
leadingimprints such asQUEand
SAMS.

O'Reilly
Sheridan House, North Way
Andover, Hants
‘Tel:01264 342832 Fax:01264 342761

Customer Servs Dept
puk@itps.co.uk

Leadingpublisher ofbooks forPerl,
C++, UNIX, Open Systems, Windows
NT andthe Internet.

SECURITY PRODU!
Aladdin Knowledge
Systems UK Ltd
1William Street, Windsor
Berks SL41BB
Tel: 01753 622266 Fax: 01753 622262

s@aldn.co.uk
www.aks.com
Aladdin is a leading supplier of
advanced software security (HASP)
andsmart carddevelopment tools
(ASE) for software developers.

BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
Tel: 01813430734 Fax:0181 346 2672
bi@bics.co.uk
www.bics.co.uk
Wespecialise in designand
manufactureof computer security
products. Anchol, LureBooster,
Deadlock(Dongles)andC.L.A.M.P
Alarms

ityscape.co.uk
softwaresecurity

products developedasasolution to
softwarepiracy andtheft
Glyn Williams & Associates
Ladywood House, Ladywood,
Near Droitwich Spa,
Worcestershire WR90AJTel: 01905 757700 Fax:01905 757800
gwa@gwassoc.demon.co.uk
Software/Hardware copyprotection
systems - The professionalchoice for
security andfeatures. Worldwide
support.
RainbowTechnologies Ltd
4The Forum,Hanworth Lane
Chertsey, Surrey KT169JX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rnbo.com
Only Rainbowdelivers leadingedge
technology andISOcertifiedquality
for softwareprotectionandlicense
management.

Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax:01204 436025
sales@softlok.com
www.softiok.com
Protectyour future, protectyour
software. Establishedin 1987, Softlok
specialises in softwarep i r a c y
protection.

Superbase DevelopersPic
14Regent Street
Cambridge CB2 1DB
Tel: 0118 9448962 Fax: 0118 9540760
Contact: Cathy Rowley
106253.3627@compuserve.com

www.superbase.com
Superbase3.2offerspowerfuldata
encryption andan RSA encryption
library with user-definablekey lengths
andbuilt-inemailsupport for secure
communications anddata
management.

TRAINING
BrooksAssociates
Bismore, Gloucestershire GL67DG
Tel: +44 (0)1452770060
Fax: +44 (0)1452770078
Email: bbrooks@cix.co.uk
Contact: BobBrooks
World class training for Delphi
professionals.

The Old Fleece, Bisley Street,
Painswick,Stroud, GL66QQ
Contact Christine Shakespeare
‘Tel:01452 814 303 Fax:01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPR i s a Training, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1,on-site
education.Allourcourses are basedon
practical, hands-onexercises and we
a i m to te achprogrammers to develop
databaseapplications in Delphi,Visual
Basic,Access, ClipperandVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel:01372 364600 Fax:01372 364611
uksales@learningtree.com
www.learningtree.com
Training for IT Professionals, Totally
integratedtraining solutions from the
worlds finestindependent training
company.

QA Training Ltd
Cecily HillCastle, Cirencester
Gloucestershire GL72EF
ContactCustomer ServiceTeam
Tel: 01285 655888 Fax:01285 644828
www.gatraining.com
Leaders in IT technical trainingand
consultancy.

The Object People Limited
Epsilon House,Chilworth Science Pk
Southampton, SO16 7NS
‘Tel: 01703 769996 Fax: 01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The ObjectPeople havea world-wide
reputation in assistingclients adopt
andmakesuccessfulprogress with
object technology.

Valtech Ltd
Corinthian House,St Giles Circus
279Tottenham Court Rd
London W1P 9AA
Tel: +44 (0)171307 2300
Fax: +44 (0)171307 2301
Web: http://www.valtech.com
training@valtech.com
Valtech is an international training
andconsultinggroup offeringa wide
rangeof courses, to transfer the
expertise to develop new multi-tier
systems. Valtech has trained5000
people throughout Europe in 1997,
andis recognizedas the European
leader in Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket, Suffolk CB88HQ
Tel: 01638 569669 Fax:01638 569601
E exe@unipalm.co.uk
Specialist Intranet|internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudio for rapid
deployment of database driven Web
applications. Netscape- award‑
winn ing client, servers and
development tools for Web,
messagingandcrossware
applications.
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Exclusive Offers for EXE Readers
EXE Juggling Ball Set

Embossedwi th the nameof your favourite magazine, EXE’s juggl ing balls provide instant
stress rel ief from everyday mental pressures. Increase your l i fe expectancy for £9.95 a set

(inc. postage and packing)

EXE Portfolio Case
This year’s key fashion accessory. Styl ish and practical, the
EXE portfol io case wi th adjustable shoulder strap is made
of durable, waterproof black fabric and is the ideal way to
car ry disks, printouts, lap-tops or just your sandwiches.
Stay ahead of the supermodels for an irresistible £7.95
(inc. postage and packing)

EXE Binder
Where’s that January issue? The perfect way to keep and
store your year’s supply of EXE. Eachmagazine is held

r ig id ly within the binder, but can beeasily removedwhen
needed. Never misplace your EXEs again for a minimal
£6.95 or £12.95 for two (both inc. postage and packing)

EXE Subscribers Club Books available C++ Distilled June 97Delphi Component Design June 97
Selection RRP Club Price InEXE Managing Technical People f June 97
Microsoft Office 97: The complete Reference £28.99 £23.19 dan 98 C++ Interactive Course ; May 97
Oracle 8: The Complete ReferenceGuide £46.99 £37.59 Jan 98 TeachYourself C++ Programming . May 97
Objects on the Web £28.99 £23.19 Jan 98 C++ - How to Program & . May 97
Windows NT & UNIX Integration Guide £39.99 £31.99 Jan 98 Windows NT 4.0 Server Unleashed : May 97
CORBA: Distributed Object Using Orbix £27.95 £22.36 Dec 97 TCP/IP Unleashed . . Mar 97
Teach Yourself Java 1.1 in 21Days £37.49 £29.92 Dec 97 Netware Unleashed # 5. Mar 97
Web-Enabled Applications Programmed on the Net 45.99 £34.49 Dec 97 ActiveX from the Ground Up x g Feb 97
UML Distilled £23.95 £19.16 Oct 97 Visual J++ Handbook . Feb 97
DSDM Dynamic Systems Development Method £27.95 £22.36 Oct 97 The Cyberia G u i d eto Smart Web Publishing x . Feb 97

| Ti t l e QTY PRICE MySubscribers Club Number:
H Payment Options (Cheques or purchase orders only )

C1 enclose a cheque for (payable to EXE Magazine & drawn on a UK bank)

1
!
!
!

1
( 11 enclose a company purchase order. Please send an i n v o i c e . H
Simply fax to 0171 970 4895 1350 (with purchase order) or post (with cheque) |
this form with your order to : |
EXE Subscribers Club, Centaur Communications Limited, Freepost 39 !
(WD 1414/29), St Giles House, 50Poland Street, LondonW1E 6JZ H

!
!
1
1
!
1
!
!
1'

Please allow 28days for delivery.

Name
Address

Postage at £3.50 per order ( for books on ly ) TOTAL Postcode



application

NVOrKING
If you a r e bright, ambit ious and ha rd working, t hen we can provide y g ) Sr i c a i g a t e p a c t D e s i g E i t a n

ith a n oppo r t u n i t y t o prove yourself. We o f f e r a fast t rack t o increased Pride C o u r t

responsibil ity wh i c h a l lows you to cont ro l h o w you progress towards mee t i 00-82 W i l k e L ion S t r e s tr LONDON
your c a r e e r asp i r a t i o n s . N I 9PF

0171-278 1902
schouflot@itad.co.uk

d As well as having the right characteristics We offer excelient pay and benefits and
to fit i n t o o u r organisation, you wi l l also be: #you perform well, y o u can e x p e c t fast

r o m o t i o n a s w e g r o w . The package includ
* a graduate w i t ha 2:1 or better . ee ee

p ts and t l e a d e in an app rop r i a te subject + non-contr ibutory p e n s i o n

. * technically outstanding + p r i v a t e health i n s u r a n c e

: oe oe * able t o learn quickly and solve problems * life i n su r ance
ad kr

a * able t o c o mm u n i c a t e orally and i n wr i t ing + pe rmanen t health i n s u r a n c e

e r v e r or i n t r a n e tt ques and * committed to following quality procedures * share o p t i o n s

a * willing to work on assignments + 25 days holiday.
at clients’ sites.

We provide tra in ing and s u p p o r t within a

challenging work env i r o nmen t . The Company
i s young, d y n am i c and based i n a lively pa r t

of central London. We o p e r a t e a s t r i c t

no-smoking p o l i c y .

e
TURNING IT STRATEGY INTO I:'T REALITY I ch

CAN YOU SEE THE FUTURE?
Developers with genuine vision - combine the excitement of

a start-up with the benefits of a £multi-million group.
Visual Basic/ODBC/Active X/EDI

WINDSOR,BERKS £40 ,000 + CAR + BENS
There are some opportunities which are rare in the computer industry, This is astart-up t e a m , based in it’s own o f fi c e , w i t h wn goals, i ts

h is is one of them o w n presence and ap o i n tto make wil 1ebackup
ediTRACK is anaward w i n n i n g hain management s y s t e m . It « ulti-million group, e x pe r i e r 1 f o r m a t i o n a i r t u r i n g

h a s the potential to dramatical ly c h a n g e the w a y that an _ of new ven tu r es
a n i s a t i o n opera tes . Our current c l i e n t s ,some of which are housel Technical skills of particular inter clude: VISUAL BASIC (4

names, are already reportingsignificant benefits from u s i n g OR 5), ODBC, ACTIVE id ELECTRONIC DATA

application toall business processes the “how t
T oth is end , our p a r e n t company, the A l lpor t Freight G r o u p , have Whilst business e x p e r i e n c e i n Logist ics a

committed the funds neces sa r y to d e v e l o p , 1 fully desirable, candidates with adiverse applicati
shrink wrapped” product.. \ nt to exp lities, be welcome. Some _ i n t e r nal
technically ar . Ref:MG/EXE/717

We are now looking to create r high c a l i t , _ If y o u want tobep a r tof our future, contact our advising consultants: Claire
focused developers. Each m e m b e } the t e a m Poole or Liz Agostini at Mercer Gray, Foxglove House, 166-169 Piccadilly,
expected to ha etechnical depth t w them to contri London,W1V 9DE.Tel: 0171499 6600, evenings/weekends: 0181 241
d e v e l o p m e n t ofthe so f t w a r e , and also to have the presence tobe ablet 8496. Fax: 0171 499 6696. E-mail: recruitment@mercergray.co.uk
communicate effectively with sen i o r e xecu t i v es Please quote the above reference number.

ediTRACK
C o a l



Professional Search/Contract staffing
ROBERTWILLIAM JAMES & ASSOCIATES

Searching For Highly
DesirableProfessionals

Snr SOFTWAREDESIGNENGINEER Circa £40k+
@ C++ , N T, Visual C++, MFC , 3 to 4 years experience in areal‑

time environment. Exp of Acoustic/Radar very advantageous.

APPLICATIONSDEVELOPMENTMANAGER Circa £40k (ote 60k)
Own major projects and delivery there of, including
management of subordinate project management staff.
Undertake personal consultancy, training, mentoring and other
personal revenue earning activites.
Act asthe Central Manager and focus for all technical staff.

SOFTWAREENGINEERS £26k to £40k (dep onExp)
@ Degree, 12months+ S/W engineering within a telecomms or

datacomms environment, C or C++ (training will be given in
C++ if required).

@ ATMISDN/Frame Relay, IP Switching, Call routing, X.25 ‑
Exp with any of these would beadvantageous.

2nd Floor, Haymarket House, Wote Street,
Basingstoke, Hampshire RG217NL

Tel: 01256 818833 Fax: 01256 816144
email: clancy@rwjuk.demon.co.uk

Please call GregClancy for further information on these and
other opportunities available.

Software Engineers to£35K
Manchester & Winchester

Are you a C++/C/VB software professional with
in-depth skills in one or more of the following..?
@ MicrosoftWindows Operating Systems and MFC
@ InternetApplications
@ Data Communications/ Messaging/ Email
@ Unix Systems Programming and X-Windows
@ PalmtopComputing

Teleca is a growing software house building windows, internet and
device-oriented applications, often working to very demanding
deadlines. We need enthusiastic, hard-working software developers
who want to succeed in a varied, technically demanding
environment. In return we offer a friendly working environment, real
opportunities to develop your personal and technical skills and
sensible salaries.
If you have a good honours degree, a sociable disposition and a
commitment to high professional standards, send your CV to:

634Wilmsiow Road,Didsbury, Manchester M20 3QX
Tel: 0161 448 2885 Fax: 0161448 2886

TELECA sm ensguiecacom itp secacom
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Ninety fou r pe r cen t of candidates
usingConnections, in response to a
recent survey, have successfully been
found a posit ionwh ich promised
greater career prospects and,
furthermore, higher salaries.

Wi th a wealth of experience in
Open Systems and IT recruitment, we

a re in a grea t position to assist in locating
the r ight job f o r you. We are able to advise
on future growth areas, the skills you
should be acquir ing and the direct ion

you should be work ing towards.

Sowhatever your discipline within the
technical arena - programmer,analyst,
pre-sales consultant, support specialist,

graduate, systems administrator
or technical manager,

telephone Connections on
01189 893222 or mail your CV to :

The Connections Group
The Elms,26 Broad Street,

Wokingham,Berkshire RG40 1AB
Fax: 01189 893322

Email:mail@unixjobs.co.uk
For further information on permanent
and contract vacancies please visit
http://taps.com/connections

C O N N E C T I O N S



Solution
Technical Recruitment Specialists

MULTIMEDIA
Berks to £30k
Major player in Object Technology,
Advanced Web Applications, and
Multimedia technologies have several
vacancies for Software Engineers with
at least 2 years experience in some of
the following: Delphi (or C++ prepared
to learn Delphi), Visual Basic, GUls,
Java, SQL Server, Active X, Windows
95/NT, Object Technology, Visual C++,
MFC, OWL, Windows 95/NT at systems
level, network management, TCP/IP,
embedded systems (set-top boxes,
drivers), Internet technologies.

GRAPHICS - TV
Hants £18 to 40k
Well known international consumer
electronics company with an expanding
UK design centre seeks engineers with
drive and ability. In exchange for your
skills and experience you can expect
great career prospects, state-of-the-art
work, and the prestige of working for this
first class company. Vacancies exist
from Graduate to Principal Engineer
level in either longer term R&D projects
or shorter term customer driven projects
in areas such as 3D graphics and media
animation, image processing, multi‑
media, comms, broadcast. You should
have skills in SOME of: Visual C++,
C++, MFC, OOA/OOD, Windows, GUIs,
RDBMS, graphics, embedded systems.

Contact KARIMYRING-MCDONALD
Tel: 01296 336036 anytime
Fax: 01296 336037
Email:jobs@soltech.co.uk

CONSULTANCY-VARIETY!
Cambridge to £35k
Exciting work in growth areas, variety, a
friendly atmosphere, excellent training,
and a good location are what you'll find if
you start the New Year right by joining
this software and systems consultancy.
Some of the application areas include:
mobile comms, digital video,
Interne/WWW, set-top-boxes, advanced
screen telephony, embedded software
etc. Their clients list includes some of the
best companies. If you get along well with
colleagues, have a good degree and
some of the following: C, C++, OOD,
real-time embedded software, and
hardware knowledge: then send a c.v. to
be considered. Positions exist for
Architects and Designers.

3D GRAPHICS
Bristol £Excellent
If you like a challenge and want to work
for acompany on the leading edge of the
graphics industry - this is the company for
you! Ideally you will have experience of
high level software development, C/C++
and OO. Any of the following would be a
plus: OpenGL, Direct 3D, DirectX,
DirectDraw, 2D/3D graphics, PC coding.
You will be working on the next
generation in 3D graphics, will work with
people who are enthusiastic about their
work, and will receivean attractive salary
and great package.

OO Archi tect - C i t y - to £80k + l u x c a r
All the usual benefits: PRP Luxury Car Bonus leading a small
group of technical specialists, you will be responsible for running
complex IT Solutions Business and technical strategy, strong
design and implementation midrange to desktop Good SQL, OO
UNIX NT VMS Middleware messaging and DCOM

C + + VB5 Senior Slough/London £40k+
Design, build and test component based software for customer
relationship management technical design, team leading, program‑
ming, uni t and systemstesting.

O-O development, NT development, NT operating environ‑
ment. COM, MTS, C + + VB5
business knowledge in the financial services
5-10 years experience

Consultant - Bank ing -London £45k + bens
An individual with significant industry experience of wholesale
banking providing presales and postsales consultancy support for
n o n repudiation products, experience of banking and trading
arena, familiarity with Internet technologies and protocols, and a
working knowledge of the US/EU wholesale banking industry.

70

C A R E E R S  &  C O N T R A C T S
EXE b r i n g s y o u t h e c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g b u s i n e s s .

F o r m o r e i n f o r m a t i o n c o n t a c t B e n B o s w e l l 0171 970 4838 F a x : 0171 970 4895 E m a i l : benb@dotexe.demon.co.uk

SOFTWARE
OPPORTUNITIES

GUI DEVELOPERS
Cambridge or Maidenhead
Excellent company - strong base and
growing! You will be working in their
software development tools group in a
team, working closely with other team
members while taking responsibilty for
your own areas. Friendly and open
atmosphere with plenty of opportunity
to expand your skills and knowledge
and develop your career in a fast‑
growing company. They are particularly
interested in development experience
of Win32, API, preferably with Visual
C++/MFC although experience with
other GUI class libraries will be
considered.

OO EXPERT
Herts/Cambs circa £30k
One of my favourite clients! Hard to get
into this top-rate leading international
high-tech automation organisation, but
if you can expect first class training to
keep your skills up-to-date, an
excellent environment, and interesting
work. As an expert in OO technology
you will be responsible for
incorporating these methodologies into
existing and future products and
assisting other engineers in
developing OO skills. You should be
fluent in Visual C++ and OO with a
good degree - UML, COM, Activex,
VxDsa plus.

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

USER INTERFACE
Cambridge £23 to 30k
My client has achieved striking success
in providing world leading sophisticated
software to the telecomms industry and
are currently entering a phase of
considerable expansion. You should
have a minimum of one years
experience in GUI/RAD development,
preferably in Delphi, but VB4 or 5 and
Visual C++ are also of interest.
Familiarity with SQL, Windows NT,
Oracle, and client/server technology
would bea plus. Salaries are negotiable
to attract the best.

VISUAL C++ DEVELOPERS
Winchester £22-30k
This company are specialists in
development, design and distribution of
Electronic Document Management
systems. You will be working in a
progressive, small team environment
and your contributions will have a
significant impact on company success.
You will design anddevelop 32bit
commercial applications for Windows,
will be involved in the full project
lifecycle, take responsibility for your own
product areas, and be encouraged to
innovate. You should have a good
degree and proven experience on 32bit,
Visual C++/MFC development. Close to
city centre, free parking, 6 monthly
reviews, great bens and profit share.

P r o d Development Manage r - R e a d i n g to £65k
Good bonus (up to 30% of salary) PRP etc, quality software house
setting up new greenfield development operation - C + + OO
Middleware and messaging so UNIX NT etc important - must have
a customer orientated approach and global perspective, EU and US
travel Good academic background proven experience and maturity
a must.

C + + J a v a Architect London £50+k
Responsible for projectwork and technical architecture. Reviewing
technical progress and integrating analysis of technical change.
Aiding and reviewing development strategy, throughout project life
monitoring and controlling software quality.

* object oriented analysis and development techniques with
C + + development experience
HTML/ActiveX/Java client/server development environment
& SQL Server
Microsoft NT FBA Navigator
minimum5 years in software development
2 years preferred Project Management experience.

Call Mike Dearing
DURNAN LINSTEAD

4 Grosvenor Place, Hyde Park Corner SW1X 7DL
0171235 6030 Fax 0171245 6994

mdearing@cix.co.uk www.durnanlinstead.com
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SOFTWARE DEVELOPMENT
IN SUNNY BOURNEMOUTH

A job’s a job, but where you work and the wo r k i ng envi ronment can make all
the difference. That's why we moved to the area and now y o u can too.
Bournemouth has everything you need: a shopping cen t re , the beach, the
countrys ide and an excellent social life (6 night clubs and countless pubs).
What more do y o u need?

This company is a world player and seeks a Software Developer to be their
Principal Engineer, specialising in Telecommunications Product Development
You will have 5 y e a r s experience, ideally gained in a Telecomms env i r o nmen t
using Cor C++, ideally wr i t ing protocols for Digital Products including ISDN
V5 etc. but a good background in comms will beof real interest

The position will involve Customer contact and travel to their offices in both
the USA and Europe. You will be expected to keep up with the latest

and Telecommunications and they will
r path leading

ill also offer y o u additional training in both

technology in Software Engine
zto further advancement andprovide y o u with a structured car

The company \
Telecoms and Software Engineering
management

They offer an excellent Salary £Neg (High) and Benefits package including
Health and Life Insurance, Pension, Stock Options, Subsidised Restaurant and
a Sports & Social Club. They will pay for y o u r relocation to Bournemouth

Call Ron Cook for more details
Email: ron@ash-associates.com

SH
ssociates

COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D
Emai l : r e c r u i t @ash-assoc ia tes .com
TEL : ( 0 1 4 2 5 ) 47480 FAX:(01425) 480807

Te l e p hone
01425 475480

Fax!
01425 480807

r e c r u i t @ash-associates.com

Medical

Broadcasting

Process Control

m a y 1 9 9 8

In and Around
West Yorkshire

We have clients currently seeking the following

Junior ‘C’ Programmer for
real time Control SySteEMS...........::scscsssceseseeeeeeeeeesees£16,000

‘C’ & ‘C++’ Developers for 32bit
work on PC security SySteMS..........:ccceeeceeeeto £25,000

4GL Developers to retrain on PROGRESS 4GL...£18,000

Junior Visual BASIC Developers..............:::+1:+++++-£13,000

Data Conversion Analysts
with SQL or INGRES skills...............0:.c:eseeeeeeeto £25,000

Visual BASIC Developers for new
client server developments to £25,000

‘C’ Programmer for client server
development, need ODBC and UNIX..................--£20,000

For your next career move around West Yorkshire
telephone Vincent Atherton on

Leeds (0113) 250 4560 or write to:

Airedale Recruitment
Realtex House, Micklefield Lane,

Rawdon, Leeds, LS19 6 AX

ics +C++
¢ Imaging

Games

# Multi-media

For more information on UKwide vacancies contact
Pia Hartnell q u o t i n g r e f no. PH1820 at

ERS Technical
Ambassador House, 575-599 Maxted Road,
Hemel Hempstead, Hertfordshire HP2 7DX

te l ephone 01442 231691 facsimile 01442 215486
email pia_hartnell@ers.co.uk web ht tp : / /www.ers.co.uk/ers

yds|



Permanent Recruitment Opportunities in Telecommunications
Lektus are the recruitment specialists in telecommunications and advanced technologies.

We offer a wide variety of quality opportunities at home and abroad, both short term and long term.

Software Development Manager - London - £40-£45k
This key role requ i res agood communicator with organisational and project
leadership skills. Proficient i n either C/C++/Perl p rog ramming languages, TCP/IP
UNIX development environment.

IVR Application Developer - London - £35k
Knowledge of any of the following:- VB, SQL, Oracle, C/C++, UNIX.
Principle Engineer - up to £40k
Five years expe r i e n ce of Software design or systems architecture design in a
telecomms environment working with digital telecomms protocols, C/C++, SDL or
equivalent languages
Graduate Software Engineers up to £25k
Experience of a high level language e.g. C, C+ +, Java. Experience in eithera final
year project or industry is essential
CTI Developer - London - £28-£40k
Developing and testing of CTI server, us ing C++ , UNIX, operating system Windows
NT4, Travelling required

Technical Support - Paris or Maidenhead - £28k + overtime + on call
C, Windows NT/95, Call Centre/CTI expe r i ence
Intelligent Network Developers - Oxfordshire - Circa £40k
Software development/Engineering exper ience

Systems Integrity Engineer - Berkshire/London - £35k
L E K } U + 3 years product development exp, NT and UNIX systems. exp on ACD/PBX. Familiar

with da tacomms, TCP/IP, LAN/WAN

For further details of these opportunities contact Bradley or Lee on 0181 262 0100. Alternatively, send your CV to:
BUPA House, 42-48 High Road, South Woodford, London E18 2TN or email your CVto info@lektus.com

IT SNOT
WHO
YOU KNOW

Seek out the training you need from a database of nearly 1,000 new courses, supplied by an
ever-increasing number of companies.

From Basic Project Management to Advanced C++ programming, the Software Training
Guide gives today’s developr the right training, at the right time and in the right location.

For details of how to submit your company’s entries into the Guide, please call Ben Boswell
on 0171 970 4838. Email benb@dotexe.demon.co.uk

THE SOFTWARE TRAINING GUIDE a
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Software by committee?
Rensreach usthat a new European Directiveon SoftwareStandards
is to be implemented, laying down sweeping new rules to harmonise

coding standards across the Union and t o eradicate p r og r amm i ng

practices seen as un-European. Among its requirements are:
@ Toeliminate prejudiceandencourage equality, all operatorsare to

have equal precedence. Order of evaluation, if in dispute, is to be
settled by plenary meeting of the European Court.

e@Hungarian notation is to be replaced by Franco-Flemish notat ion which
requires all variable names to be preceded by ‘de la’, ‘van der’ or ‘aa’.

e @Anew variable type modifier, s h i f t l e s s , will b e introduced for
integers which are not assigned a value until tomorrow.

e All variable names must contain at least one accented character.
(Apparently, the French contingent had wanted to make Eiffel the
European Standard p r o g r amm i n g language, but under pressure from

Freebie of the month
his month's freebie comes from Centerline Software, who sent us
this miniature life preserver, complete with a tasteful wooden box

which wewould be reusing were it not for its unfortunate connections to
acertain ocean liner whose name we could not bring ourselves to
mention here. If you know of anyone who this life preserver would

actually fit and could give it agood home, please tell us. Otherwise it
will have to be put down.

Awards time again
his year’s IBMOS/2Warp MemorialAward for Shooting
Yourself in the Foot goes to Microsoft's PRagency for

inviting hordes of technology journalists to Bill Gates recent
speech at Cambridge Universityand then putting us all behind
theTV cameras where we could neither see or be seen.

The Sterling Software ‘COOL:Spex’ Award for |( 7 D |
Seriously Daft Product Names goes to Seiko for i ts
recently announced ‘RuPuter’ wrist PC.We understand that advance
orders from Melbourne are reaching stratospheric levels.

The Intel Pentium I] Bunny PeopleAward for Most Irritating
Technology ProductTV Commercial goes to... Intel. For those bloody
Bunny People.

And the Reggie Perrin Grot Award for Pointless Innovation goes to
Microsoft for the AutoPC, aWindows CEdevice which will be
permanently installed in cars and tell you when you're going the wrong
way. Ctrl-Break thought that was what mothers-in-law were for...
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Britain and Germany a c omp r om i s e

was reached under which pointers are
to be known as indicateurs and Bertrand Meyer is to be canonised.)
e@Comments must be written in English, German, andFrench. Or

Esperanto.
The final provision, introduced by the British delegation (which

declared that it was ‘tough on General Protection Faults, tough on the
causes of General Protection Faults’), requires that all variable
declarat ions, keywords, and statements be prefixed by the word ‘new’,
except in the case of the keyword ‘new’ where this will be written as
‘all new’.

The date for introduction of these provisions has been set as 1
January 1999, although we in the UK have an opt-out. Expect a

The future is here
W; were recently invited to what was claimed to be ‘AWorld First!’,

the presentation of the Genetix Universal Turing Machine. This was
further claimed to be ‘a fundamentally different approach to building
software and the most important development in computing s i n c e the
invention of the compiler’. Grandiose, isn't it? Well, as you can see from
the screen capture of the open i n g screen, graphics are not yet
supported (by the way the characters making up Genetix are flashing).

Genetix offers highly reusable code, called genes.To us it looks
very much like a threaded interpretive language such as Forth...

And finally...
t was confessed to us recently, by ever-enterprising Microsoft
Developer Tools product manager Mike ‘Mr MSDN’ Pryke-Smith, that

the small duck pond landscaped into the company's new
campus at Thames Valley Park has yet to be named.
We thought our readership could come up
with something more original than Lake Bill.
Suggestions on a postcard, please, to the
usual address. The winner might even get some
software from Microsoft. Although probably not.
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~ Let’s parler Y2K!
According to EXE Magazine’s first ever press release from the Cabinet Office, the Prime
Minister recent ly announceda ‘new Year 2000 team’. It was silent as to which language he

used to do it .

Notre chef merveilleux, M Blair: Bonjour, tout lemonde!
Tout le monde: Bonjour, Tony!

Blair: Comme vous savez, le Royaume-Uni approche une catastro‑
phe formidable. Une catastrophe qu’on n’a jamais vu avant. C’est a
dire, une catastrophe catastrophique. Une catastrophe que se
passerait 4 minuit au trente et un décembre m i l neuf cent quatre‑
vingt dix-neuf.
T-le-m: Hein? Quand?
Blair : Sacré travail nouveau! Dix-neuf neufté-neuf! Deux mille
moins un, pour l'amour deCherie!
T-le-m: Ah oui, 1999.

Un wag: Vous parlez je crois du grand ouvert 4 Greenwich de la
Dome de M Mandelson?

Blair : Ha ha ho, trés dréle. (Campbell: jetez-lui dehors.) Non, je parle
dela bombe deI’andeux mille. Jeparledu petit insectedu millenium.
T-le-m: Le petit insecte du millenium encore? Fan-sangé-tastique!
Nous sommes thrillés, aux bord de nos chaises, nous ne croyons pas.

Blair: Jusqu’a maintenant, le gouvernement a concentré ses
efforts de l’an deux mille sur des outfits énormes avec des hard‑
wares anciens. Mais maintenant c’est le temps pour focusser sur le
bloke et la mére travaillants en la rue. M& Mme Pentium 90sans
MMx. Imaginez la scéne. C’est minuit moins v ingt au trente et un
décembre...
T-le-m: ...mil neufcent quatre-vingt dix-neuf...
Blair: Oui, mil neuf cent quatre-vingt dix-neuf. Nous sommes chez
l'homme qui, chaque soir, enjuice l’incubateur des petits chats a
l’hopital Rolf Harrisdes animaux.
Une hackette: Kittens? Ah! Les petits charmants!
B la i r : Il essaieprogrammer son vidéo pour enregistrer l’édition spé‑
ciale nouveaumilleniumdeLesAmis, mais qu’est-ce que c’est q u i se
passe? Le vidéo clock ne marche pas. I] est bien cassé. Alors, il faut
que M Chat-husbander reste a la maison lui-meme pour commencer
le vidéo.

La hackette: Et les petits chats dans l’incubateur?

Bla i r : Tous les chats, malheuresement ils donnent un coup de pied
au seau.
La hackette: Les petits sont morts?Quelle horreur!
Blair: D’accord. Mais ne vous paniquez pas. Les petits chats seront
hors de danger. Le governement a constructé un projet astucieux.

T-le-m: Hein? Quoi?
Bla i r : Un plan cunning. Nous avons |’intention de rassembler les
yoofs q u i fait le grand retuningdes vidéos pour le commencement de
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Channel Cing. Nous leur donnerons le quick-training de souffler les
ROMs, puis nous les libérerons sur les Sonys de la nation.

T-le-m: Ingenieuse.

Blai r : Mais ce n’est pas seulement les vidéos qu i menacent nos
petits chats. C’est les fridgidaires...

Mandelfils: La Grande Bretagne fraiche!

Blai r : Tais toi, Mandy. Les fridges, les machines a laver, les hoovers,
et les contraptions pour faire chaud un petit morceau de pain.

Un vieux journo: Comment exactment peut le petit insecte du mil‑
lenium contaminer un toaster?
Blai r : Un Russell-’obbesqu’on a achetédéja en 1993,peut étre il n’est
pas compatible avec la crumpette du siécle vingt-et-uniéme. C’est
une question trés technique.

Un vieux jou rno : Mercibeaucouppour votre explanation lucide. (A
son ami.) M Blair parle encore hors son orifice anterieur.
Bla i r : Naturellement,une campagne sans un slogan c’est comme un
2CV sans le sticker de CND.

( I I tire la corde d'un rideauetun hoarding immenseapparait.)
Le hoarding: Quelle temps fait-il? I l fait nearly the year 2000.

Bla i r : C’est joli, non? Merci tout le monde. Ne vous oubliez pas
surfer 4 notre Ouebsite, l’adresse c’est ash tay tay pay deux-points
oblique oblique double-vay double-vay double-vay point etc etc.
T-le-m: Zz2z.
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impossible.
If you would rather take the law into your o w n hands, the DESkey range of

products have security designed into the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of

drivers and o u r software protection utility DESlock, work to bring the highest
level of securi ty with the m i n i m u m of effort.

Call today for product in fo rmat ion , demonstration units and technical advice.
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