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Borland® Rapid Application Development (RAD)
tools give you the power and flexibility to create
simply outstanding applications.
Whatever environment, whatever platform, you
can develop more of an advantage with Borland’s
renowned RAD technology.
Borland tools are all built to open standards - we
have no platform agenda. Every tool lets you
exploit the latest development opportunities with
the freedom to work the way you w a n t to .

From the award-winning Borland Delphi™and
Borland C++Builder,” delivering ultimate
development power for Windows, to the 100%
Pure Java capabilities of BorlandJBuilder;“you'll
know that youre working with the best tools.
Combine this with the powerful InterBase®
database and you have everything you need to
deliver applications that command respect ‑
especially from your clients’ competitors!
And so fast! There’s nothing like speed when you
know youre in control. Call n o w - exploit your
opportunity for freedom.
For further product information, visit:
www.borland.com
To order, telephone one of our resellers listed
below. Or if you are already aregistered user of
Borland development tools then telephone
0800 454065.
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news
InstallDialogue
Customise InstallShieldDialogues
InstallDialoguebyMoonsea Software comprises
of aneditor and a runtime library. The visual
editor designs the layout of y o u r dialogue, the
runtime library consists of about 140 functions
to let you createpowerful custom dialogues.
Extend the functionality of y o u r own created
custom dialogues or InstallShielddialogues.
Tracker Pro
Powerful cure for information overload
EnfishTracker Pro works like an intelligent
assistant, organisingand filing everythingon
your computer, helping you find exactly what
you need, when you need it .Automatically
groupsyour relatedemails, files andWeb pages
y whatever is important to you. View the

filesandWeb pagescontents of emails,instantly,without launchingany other program.
GIF MovieGear
Quick and easy Gif animation
GIF MovieGear from gamani productions
makesbuil GIF animations easy with an
intuitive inte: basedona filmstrip
metaphor that shows all the frames at once. It
also providespowerful palette reductionand
inter-frame optimisation functions to shrink
animation files down to Web-friendly sizes.

more
more

ModernGuardX 2.0
Take control of your users
Usersdelete files, corrupt data, and see things
they shouldn't. But GuardX lets you control
what users of your software can do! The latest
version s u p p o r t s Windows NT account
validation, Windows network in ition,
unlimited groups and group memberships and
user policies,
Solutions::Explorer 1.0
Save hours of programming time
Solutions::Explorer is a collection of OLE
components, from dbi technologies inc.,
designed to help you add data mining, help
system, or exp l o r e r type capabilities to your 32‑
bit Windows applications.
WinWedge Pro
Connect any instrument to your PCserial port
anddirectly input the data into any application.
WinWedge is a fully customisable serial /O
device driver that inputs real-time data from
instruments directly intogurantee
databases, stats. packages, LIMS, MMIs and
other applications.

subscribe
For more information on new products, why no t
visit our news page and subscribe to our free
weekly e-mail news letter.
www.greymatter.co.uk/news software

Windows
BoundsChecker for Visual C++ £399
Codewright Pro £164
DevPartner Studio £839
DMX Developer £125
Doc-To-Help 4.0 £319
FormatterOne for DVD NT £66
GP-Version 5.0 £199
Help Magician Pro £185
InstallShield Pro £492
LEADTOOLS Imaging £317
MultLang Suite 2.1 £599
MKS Toolkit 6.1w/sub £318
RoboHELPOffice 7.0 £626
SafeSerial OCX Professional £175
SOFTLOCX Professional £179
SourceOffSite £99
True DBSuite £449
Visual UML £299
Wise InstallBuilder £257

Web
Agile HTML Editor £49
Art-O-Matic £13
Chart FX Internet Edition £460
ColdFusion Application Server Pro £949
Coolpage £21
EnglishWizard Expose £585
ForeHTML 3.0 Pro £210
GDIdb 5.0 Pro Commercial £130
GIF Movie Gear £25
HoTMetaL PRO £98
IgniteWeb Graphics Optimiser £50
InstallFromTheWeb £260
PaintShop Pro £79
Sound Forge £300
URL Live! Development Suite £449
VideoSoft VSFORUM £296
Visual Café for Java Professional £196
Xbase-On-The-Web £178
WebTrends LogAnalyser 4.5 £280

For more details on all o u r products
including the full range of development tools
from Microsoft, Borland, Seagate, Merant and
over 1000 other software publishers, see ou r
web site:
www.greymatter.co.uk/productsereymatter

Tel: +44 (0)1364 654100
Development software for software developers.

All major credit cards accepted. Prices do n o t include VAT. Mainland UK delivery is free
Technical s uppo r t is free. Open 9.00am - 6.00pm. Ou t of hours answer ing service

Grey Mat te r, PriggMeadow, Ashbur ton , Devon, UK TQ13 7DF
Fax: +44 ( 0 ) 1364 654200 ail: maildesk@greymatter.co.uk www.greymatter.co.



A small footprint

andheld devices, or
Personal Dig i ta l Assistants

(PDAs), represent the n e x t
stage in the continuing
decentralisation of enterpr ise
computing. From the
monolithic ‘glass houses’
through client/server
environments to the rise in
remote work ing and notebook
computing, today’s ‘ubiqui tous
enterprise’ is more accessible
and wide-ranging than ever
before. In order for the
corporate network to suppor t
and interoperate w i th the
mult i far ious devices being
used in the fie ld , developers
are aga in t u r n i n g t o Java for
the answers.

Beingplatform-independent,
Java provides excellent support
for the many different real-time
operating systems that are
embedded in PDAs. M a n y
developers maintain that the
language offersa flu id ,
symbiot ic environment in
which PDAs can beenhanced
and adapted to suit enterprise
requirements. However, the
core issue lies in consolidating
these requirements with the
hardware limitations of the
PDAs themselves.
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Limited processor power
and m e m o r y have restricted
the range of enterpr ise
applications that could be
supported in the mobile
environment. Consequently,
developers have looked to
software for a solution.
Central to this are two
fundamental considerations:
the real-time operating system
and application size.

The key to the puzzle is the
under ly ing database that
supports both the operat ing
system and the management of

application data. Due to the
persistent storage required in
PDAs to deploy enterpr ise
applications, the embedded
database market is today the
most active sector of the
database industry. Java
developers realise that small‑
foo tp r in t embedded databases
are the way forward, as these
require no administration and
they are optimised to r u n on
low memory.

The aim is to minimise the
overall size of PDA
applications in order to
maximise functionality.
However, the success a
developer has in achieving
this is subject to the type of
foo tp r in t database chosen.
Why? Because this affects the
amount of code needed to
manipulate application data.

Before the arrival of
multimedia, the relational
database model was the
dominant architecture for data
processing and data
management. But, as data has
taken on a three-dimensional
aspect, relational databases
have struggled to maintain
processing speeds. This is due
to the sizeable mappingcode
necessary to deconstruct and
store complex data and the
‘joins’ needed to reconstruct the
data at runtime.

Consequently, p u r e object
databases have risen in
popular i ty asa means to clear
away th is ‘excess baggage’.
Since they can deal w i th
complex data in i t s native
form, there is no mapping code
wi th object databases. When it
comes to embedded
applications in low-memory
environments, object
technology makes good sense.

Even once technology
overcomes cur rent hardware
constraints, the financial
benefits in terms of
product iv i ty and memory
savings are self-evident.
Perhaps the most compel l ing
advantage that embedded
object databases have over
relational databases, however,

SOAPFLAKES |

is their native support for the
Java language.

Of course, relational
databases can adapt to offer
suppo r t for Java and
multimedia data via JDBCand
other integrat ion techniques,
but these always c a r r y a cost
and, in the case of PDAs, this
cost is d i fficul t to compensate.
Object databases by nature are
high ly portable, faster than
relational equivalents by
orders of magnitude, and can
cut application development
time in half. Why should we
bother to adapt a technology if
it is obviously not suited to the
task?

Relational databases m a y
wipe the floor when it comes
to alphanumeric data
processing because that is
what they were designed for.
However, as technology
diversifies, i t ’s unreasonable
to expect that one solution wi l l
suit every situation.

When it comes to the mobile
environment and PDAs, the
relational vendors are fighting
hard. But technology speaks for
itself, and for developers
working in the embedded world,
the pure object, pure Java
database is a combination
increasingly hard toignore.



Then why write your
own security code?

For developers, adding software security code to your product Developers ‑
can bea source of acute pain. Rainbow’s easily deployed contact usto see
license management solutions provide world-class software if you qualify for a
protection that won’t hurt a bit. The SentinelSuperPro™delivers | free developer’s kit!
low profile, low cost security. SentineILM™harnesses the
power of the Internet to provide remote electronic license
control. Pain-free protection, secure distribution, 100% user
registration and more from the software protection industry
leader‐Rainbow. eep o e

| http://europe.rainbow.com/uk

Changing the way the world secures business.
Sentinel House, 4 The Forum, Hanworth Lane, CHERTSEY, KT16 9JX

Tel: 0800 579200 Fax: 01932 579243
©1999 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and SentinelLM are trademarks of Rainbow Technologies, Inc.

All other product names are trademarks of their respective owners.



Borland builds on the Java 2 platform
Followingthe release ofC++Builder
4in February,J B u i l d e r3represents
the second major release from Bor‑
land, this year. Main features in this
version include s u p p o r tfor the Java
2platform andtools for distributed
development and deployment. As
well as the visual tools for creating
Java applications, applets, servlets,
Enterprise JavaBeans,and dis‑
tributed Corba applications, over
300 JavaBeans components are
provided, with source. Remote
and multi-JDK debugging isalso
supported.

Visual database development
tools for Java 2 include the Appli‑
cation Generator, Data Modeler
(pictured), Java SQL Builder,
and Java JDBC Explorer.Visual
tools for Corba development,as well
as the Application Generator and
the Data Modeler, include an ORB
Explorer. Integrated Corba devel‑
opment is available using either
VisiBroker 3.4 or O r b i x W e b .The
Enterprise edition includes Inter‑
base, Borland’sembedded database
product. Finally,the J B u i l d e r3 Com‑
panion CD contains full or lite ver‑
sions of third-party applications that

can be used in conjunction with
JBuilder (but see C++Builder 4‐the
construction continues, EXE, April
1999, which questions the fullness
of the utilities on the sister prod‑
uct’s Companion Tools CD).

Many of the tools on the com‑
panion CD are integrated into the
JBuilder environment via its Open

Tools API. This open environment
s u p p o r t sJDK 1.1.x,JFC/Swing com‑
ponents, Enterprise JavaBeans,
Corba, RMI, JDBC, and the major
corporate database servers.

JBuilder 3 will be available in
three versions: Standard, Profes‑
sional, and Enterprise. A matrix of
features across the editions can be
found on the Web.The schedule for
JBuilder3 platform s u p p o r tis asfol‑

Oracle goes all XML
XML s e e m s to be gather ing momentum; Orac le has announced a
complete server infrastructure, based on XML, for theexchange and
management of businessinformation. It is work ing on m e s s a g e bro‑
ker capabilities that wi l l be combined with i ts Internet plat form ‑
Oracle8i,OracleAppl icat ion Server, and OracleTools.The ideais to
simpl i fy the integration of XML w i t h database data, and extend the
power of database queries to XML.

The immediate result is XML support in Oracle8i in the form of
an XML Parser.Th is wi l l support the storage and reconstruction of
XML documents to and f r o m the database. Fol lowing on from this
at a later date, the XML-enabled message broker capabi l i t ies w i l l
provide an infrastructure to intelligently process, and route XML ‑
based information.

Oracle claims that while XML content that resides in filesystems
as stat ic documents is d i f fi c u l ttomanageandsearch, by storing XML
data in the database companies can increase i t s usefulness. There
wi l l also be benefits of database security and replication for easier
administration. Oracle8i's coreXML support w i l l make it possible to
build applicationsthat store XML in the database as either documents
or data and that publish XML documents from existingdata and queries.

Oracle is involved in the W3C process to define XML standards,
and in many of the XML Working Groups.
wwww.oracle.com/xml/
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lows. The initial Windows version
should beavailable inthe UKbyJune,
onSolaris before the endof the year,
and finally, on Linux sometimefol‑
lowing the Solaris platform release.
The reasonfor the delay for non-Win‑
dows platforms is that part of the
product (mostly the G U I )is still writ‑
ten in Delphi. Borland will complete

the full Java rewrite of JBuilder
with the Solaris version. Anew
Windows version will bereleased
at the same time. If Borland suc‑
ceeds i nwriting J B u i l d e ra sapure
Java app, then L i n u x ,AIX, and any
platform with a JVM should be
supportedat the same time.

JBuilder 3 Standard has an
ESP of £84, JBuilder 3 Profes‑
sional £499, and JBuilder Enter‑

prise £1,699. Current owners of any
Borland product can purchase the
Enterprise edition for an ESP of
£1,199 and the Professional edition
for £249.

Borland claims that with the
release of JBuilder 2 i ts market
share grew ata faster rate than any
other Java development tool.
w www.borland.com|jbuilder/pro-
ductinfo|feamatrix|

ObjectStore 6.0
ObjectStore 6.0 is a data manage‑
ment system targeted at e-busi‑
ness applications. This version
includes features to support
dep loymentas a data server, where
it can be used in the middle tier of
an application to re-present data
in formats compatible with Java,
C++, and web applications.

Version 6.0 sees integration with
Enterprise JavaBeans application
servers, including an EJB container
for BEA’s WebLogic 4.0 EJB server.
In addition, Java caching and clus‑
tering technologies have been built
into the engine of ObjectStore to
increase p e r f o r m a n c efor enterprise
Java applications.

Platforms supported include
Windows 98and NT and the major
Unix environments. ObjectStore 6.0
is priced at $4,500.
w www.objectdesign.com

N E W S

JProbe Suite 2.0 is a set of tools
to help you debug thread, memory,
and performance problems in
Java applications. KL Group's suite
comprises Profiler, Memory Debug‑
ger,Threadalyzer, and Coverage. It
can analyse applications written
using JDK 1.1and J a v a2, and run
onWindows 9xand NT and Solaris.
It is available in two editions: Devel‑
oper and Professional.
www.pts.com/static/jprobe.htm!

The M i c r o s o f t XML Parser i s
freely available for download and
distribution. It's compliant with the
W3C XML 1.0 Specification. Pro‑
grammable by Java, Perl, Python
and SQL, aswellasVB andVC++,
i t suppor ts DOM and the X S L
working draft.
msdn.microsoft.com|xml|

PowerTierfor EnterpriseJavaBeans
is an EJB application server,
d e s i g n e dto s i m p l i f ythedevelopment
anddeploymentofdistributedappli‑
cations. It supports Java 2 and is
available as aDevelopment Kit and
a Deployment Server. For Solaris,
Windows NT, HP-UX, and IBMAIX.
www.persistence.com

Version 1.2.1 o f So f twa re AG's
Bolero development environment
features changes to its Component
Studio. There is the use of design
patterns, LongTransactions (the
coordinated execution of inter‑
related business tasks), and an
improvement of object to relation‑
a lm a p p i n g .The Bolero language
has also been revised
www.softwareag.com

Forté is shipping a beta version of
i ts new J a v a suite, SynerJ. The
Synerd Developer is a standalone
IDE for creating Pure Java enter‑
prise apps, and Synerd Server isan
EJBdeployment environment, sup‑
porting all Java 2 - c o m p l i a n tJVMs.
www.forte.com



N E W S

A beta version of VisualAge for
Embedded Systems (Java Tech‑
nology Edition)can bedownloaded
from the Web. It's the first of many
products that IBMwill deliver in 1999
to help prepare for ‘pervasive com ‑
puting’, its strategy for extending
the power of the Internet to anew
generation of devices.
www.ibm.com/embedded/

Oracle's Application Server ver‑
sion 4.0.8 entered beta in May and
features extended Java support. It
adds Enterprise JavaBeans (EJB),
Java Servlets, and Java Server
Pages. It continues to support C++,
Cobol, and Per! a p p l i c a t i o n s .The
beta can be downloaded from the
Oracle Technology Network.
technet.oracle.com

DbCAD dev V1.5 byAbaco allows
VB, Delphi, and C++ developers to
extend applications to support GIS,
GPS,and CAD. I na d d i t i o nt ograph‑
ic-manipulationfeatures, it provides
tools for database integration, and
enables spatial analysis and query‑
ing. The ActiveX costs £129 (10run‑
t ime licences costing £275).
www.componentsource.com

TOPLink for Java V2.0 is an
object/relational mapping tool from
The Object People. It's a transpar‑
ent framework for Java access to
data stored in relational databas‑
es. This release sees Java 2support
(private variable access, scrollable
cursors,and collection support), per‑
formance optimisations,and Oracle
8i-specific features.
www.objectpeople.coms

Trident Search S i te Server for
Java is search-engine software
written in 100% PureJava (for JDK
1.1). It's capable of indexing,
s e a r c h i n g ,and retrieving informa‑
tion from the hypertext and text
documents stored on web servers.
www.noviforum.si

Data source to XML with ASP2XML
There are four new components from
Stonebroom Software: ASP2XML
V1.11,anActiveX which providesan
interface between ODBC and OLE‑
DB - compliant data sources and
XML-enabled clients; SaveForm
V1.0, a series of methods to persist
ASP R e q u e s t .Formdata between
user sessions; ServerZip V2.03, an
Active Server component that pro‑
vides Zip-related functionality over
the Web; and ZipBack Pro Internet
E d i t i o nV32.03 (pictured), a32-bit ver‑
sion of the Zip file manager which
includes email integration.

ASP2XMLV1.11 works with data
sources for which an ODBCorO L E ‑
DB driver is available. It creates
XML-formatted documents from
the data, which can beparsed, inter‑
preted, and edited byXML-enabled
client a p p l i c a t i o n s .The editedXML
document can then be posted back
to the component on the server,
where it will automatically update
the source data. Stonebroom claims

that data integrity is automatically
maintained in multi-user environ‑
ments, including users concurrent‑
ly updating the same set of records.

SaveForm V1.0 provides three
methods related to ASP forms.
First, it allows you to save the con‑

tents o f the ASP R e q u e s t . F o r m

collection in the user's session.
Second, you can persist these val‑
ues to a text fi le or database, or
send them as an email message.
Third, it's p o s s i b l et o retrieve indi‑
vidual values on demand, retrieve
the set of data back into the user's

Defect tracking the rational way
T h e r e ’ s anew web interface for ClearDDTS, Rational’s Unix-based
defect t rack ing system. Version 4.5 a lso sees database synchron i ‑
sat ion capabi l i t ies for distributed teams, and m o r e flexible access
control options.

The updated web interface usesa single approachfor querying,
report ing, and edit ing saved entr ies. There are user-defined field
defaults, there is text wrapping in enclosures, and field-level online
help. In addition, somefunctionali ty of the X Window interface has
been incorporated.

For distributed teams, Version 4.5 s y n c h r o n i s e sthe work o f mul ‑
t iple people in multiple locations. When a conflicting change is made
simultaneously at two or m o r e sites, the system wi l l flag the change,
save the work, and no t i f y the appropriate people of the conflict.
Other features includethe sys tem detecting when defects exist at
a remote site that are no longer present at the home site, and the
broadcast of changesto al l connected sites.

In terms of access control opt ions, th i s version al lows adminis‑
trators to create groups tha t define a c c e s s r ights for bo th local and
remote users, sot h e r e is no need to change users’ Unix permissions
to change their a c c e s sto ClearDDTS.Addi t ional ly, administrators
may determine read/writeaccess control for aproject,state change,
or individual field. For example, only users wi th certain permissions
may be able to modify the status of part icular defects.

Rat ional ClearDDTS supports Sun Solaris 2.5, 2.5.1, 2.6, 7; H P ‑
UX 10.20, 11.00; DEC OSF14.0d; I B M A I X 4.2x; and SGI IRIX 6.2, 6.4.
A n d Microsoft IE 4.0+, Netscape Navigator 3.0+, Apache 1.2, 1.3.4,
and Netscape Enterprise 3.0, 3.01, 3.6.
w www.rational.com

session, and access values for any
user or page on demand.

Zip functionality on aserver, over
the Web, is provided by ServerZip
V2.03. It provides users with select‑
ed listingsof files on a server, with‑
in a web page in their browser.
Developerscan add custom text and
H T M Lto the listing toc rea tearange
of output formats. The trade-off
betweencompression rate and speed
can becontrolled to optimise usabil‑
ity depending on file type and size.

For the Internet Edition of the
ZipBack Pro archive tool, new fea‑
tures include sendingzipfiles direct
to email clients, and controlled virus
scanning of unzipped files.

ComponentSource retails the
ASP2XML_ V1.11__ single-user
l i c e n c e sat £55,SaveFormV1.0sin‑
gle-user licences at £55, ServerZip
V2.03 single-user licences at £45,
and ZipBack Pro Internet Edition
V32.03 single-user licences at £17.
wwww.componentsource.com

HAHTsite 4.0
The HAHTsite Application Server
has been upgraded. Major features
of version 4.0 include support for
100% Java projects ( o ramix of Java
and HAHTtalk Basic,which is based
on VB), minimal downtime for
planned maintenance using phased
shutdown of clustered servers
together with hot upgrades and live
reconfiguration,and the inclusion of
VisiBroker so that HAHTsitecan act
as both a Corba client and a Corba
server.Application partitioning and
reuse is supported for large appli‑
cat ions . Security enhancements
include failover with no single point
of failure, and fine-grained, role‑
based security for all page objects
together with DES encrypted com‑
munication throughafirewal l .

Available from Contemporary,
the Integrated Development Envi‑
ronment costs £1,250 per seat, the
Integrated Publisher£450 per seat,
and the Application Server Starter
Pack for NT, Solaris, HP-UX, and
IBM AIX costs £4,700.
w www.haht.com
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Some projects demand certain sacrifices. Make sure it’s not where you store your data. Keep it safe

on the Jaz* 2GB drive and disks. It’s the fastest performing Jaz drive with twice the capacity of the

original. Works with both Jaz 1GB and 2GB disks. Drives now priced as low as £269: 2GB disks as low

as £79: Available at all good retailers and resellers. For more information visit: www.iomega-europe.com

tomega.



Run-time error '429':

ActiveX component can't create object

NuMega SmartCheck- Program 1Detected

Component creation failure
Class “A.Nonexistent Component" not registered

{Visual BasicRuntimeError 429:ActiveX component can't create object)

modT erminalE rrorsGroup::T ESelectFunction{) C:\Program Files\NuMega\SmartChe
fimMain::SelectFunction() C:\Program Files\NuMega\SmartChe
frrMain::emdT estOne,Click() C:\Program Files\NuMega\SmartChe
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End Sub
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L e a r n w h a t
y o u n e e d t o
k n o w a b o u t
t h e  p o w e r f u l
n e w  l a n g u a g e
f e a t u r e s  i n
V i s u a l B a s i c 6

Its n o t “OK” to leave you hanging with run-time errors. Only NuMega a
SmartCheck provides clear, detailed analysis, right down to the individual line.
Integrated into the Visual Basic IDE, SmartCheck automatically detects and
diagnoses each error, translates vague messages into exac t problem descriptions,
and seamlessly allows you to edit your source code directly from your N i e |

E m a i l :
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SmartCheck run. SmartCheck 6.0 supports Visual Basic 5 and Visual Basic 6.
Order SmartCheck today.
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COMPUWARESmartDebugging”™ for faster development Visual Basic’ Visual C++’ Java™

30-Day Money Back Guarantee



Web Data Windows from Sybase
PowerJ 3.0 and the 4GL Power‑
Builder 7.0 are in Sybase’s Enter‑
p r i s e Application Studio 3.0
(EAStudio), i ts set of integrated
Web application development and
deployment products. This release
also includes the Enterprise Appli‑
cation Server 3.0 (EAServer) and
sees the introduction of Web Data
Windows technology, which togeth‑
er with EAServer enables the point
and click construction of thin-client
Internet apps.

Features of EAStudio 3.0
include a new user interface for
PowerBuilder, and nat ive Power‑
Builder component suppor t in
EAServer. There is automatic
deployment of PowerBuilder and
Java components to EAServer,
together with their remote debug‑

ging. EAServer also provides
Application Integrators for access
to CICS and stored procedures.
Finally, the latest Java develop‑
ments, represented by Java 2, are
catered for by Powerd 3.0.

The Web Data Windows are
designed to provide a no-coding
solution for building ultra-thinclient
e-business applications. Develop‑
ers use the graphical tool, within
PowerJ or PowerBuilder, to ‘paint’
client w i n d o w s .The Web Data Win‑
dow clients support data editing,
deletion, validation, formatting, and
browsing. When deployed, aWeb
DataWindowcomponent running in
EAServer will automatically gener‑
ate the HTML and JavaScript
requiredto runthe user interfaceand
to manage the data via a browser.

The same Data Window business
logic can be reused for PowerJ and
PowerBuilder.

EAServer 3.0 has high-avail‑
ability features for clustering and
load balancing, and there is added
support for SSL capabilities.

Web Data Window is included
with EAStudio 3.0, PowerBuilder
7.0, and Powerd 3.0, and these prod‑
ucts are for Windows 9x and NT.

This release sees a reduction
in price for Powerd 3.0: the RRP is
$595 per developer, as opposed to
$1,995 previously. PowerBuilder 7.0
is $4,295 per developer, and the
pricing for EAServer 3.0 starts at
$2,995. The Studio suite is $4,797
per developer.
w www.sybase.com|products/
eastudio/

UML modelling and prototyping with TBuilder
UML modell ing and automatic
p r o t o t y p i n g i s provided b y
TBuilder V1.0, from Concis Tech‑
nologies.Working to OMG's UML
V1.1, the too l models Class, Use
Case, Statechart, Act iv i ty, and
Sequence Diagrams. S y s t e m
Architecture and Macro Class
D iag rams are also supported.
The too l is capable of generat‑
ing a UML pro jec t i n t o a Win ‑
dows appl icat ion, for more
effect ive va l i da t i on by end ‑
users.Deta i ls of the GUI c a n be
cus tomised a n d u s e r p rofi les
can bespecified. There are some
reverse-engineeringcapabilities.

Forteamdevelopment,
each developer can model
a par t of a project. The
resultsare consolidated in
a global, graphical dictio‑
n a r y. This can produce
t w o views for adeveloper:
the modelof the project in
i t s entirety and the model
on a per-developer basis.

For the cause of object
reuse, a graphical l ibrary stores
specified o b j e c t sforsubsequent
use. ‘Intra-domain’ business
ob jec t s ,  as  we l l  as  gene r i c
objects, can be stored together
with their graphical representa‑

tion for easier i d e n t i fi c a t i o n .The
system runson Windows 9x and
N T, a n d i t w i l l be launched at
Appl icat ion Development ‘99, in
London in July. It costs £1,390.
w www.arianeii.com

Performance Studio - testing the load of e-business
How many people will access your
website on a given day, and do you
have the resources to match? Ratio‑
nal PerformanceStudio V7.1 is
designed to help identify potential
performance bottlenecks, integrat‑
ing end-user response-time data
with network and server-resource
accounting data. It provides load‑
testing support for client/server and
ERP applications, as well as those
on theWeb.This version sees a par‑
ticular target ing of e-commerce
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applications: there is support for
SSL2 and SSL3 encryption, SAP
R/3 version 4 for validating R/3
implementations, and also BEA's
Jolt transaction protocol for test‑
ing n-tiered web and Java apps.

Four SmartTesting capabilities
have been introduced: DataSmart
Recording, LoadSmart Scheduling,
ClientSmart Pacing, and Server
Smart Playback. First, DataSmart
Recording automates the use of
multiple transactions from a test

scr ipt ; LoadSmart Scheduling
automates the creation of workloads
for anumber of users; ClientSmart
Pacing automates the insertion of
t im ing characteristics. Finally,
ServerSmart Playback is designed
to e n s u r ethe integrity of the results
being produced.

For Windows (3.1, 9x, and NT)
and Unix (Sun Solaris, HP-UX, and
IBM AIX), price is dependent on
platform and configuration.
w www.pts.com/static/perstud.htm!
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EmbarcaderoEuropehas launched
Schema Manager1.0,which allows
you to archive,compare, synchronise,
and migrate database schemas on
Oracle, Sybase, MicrosoftSQL Serv‑
er, and DB2 Universal Databases.
Costing £1,109, a free evaluation is
available from the Web.
www.embarcadero.com

Assent is a tool for checking code
compliance with MISRA-C, the
motorindustry-sponsored guidelines
for the use of C in safety-related
s y s t e m s .The tool uses a browser‑
based interface,and isavailablefrom
Praxis Critical Systems.
wwww.praxis-cs.co.uk

ProDelphiV6.2 measures the run‑
time of Delph i functions in CPU‑
cycles. This version can support
conditional compilation, the use of
DLLs ( s t a t i c and dynamic linking),
and code c a n be excluded from
profiling with theinc lus ion ofspe‑
cial comments. Costing $50, a free‑
ware version is available.
www.hp.Europe.de/prodelphi|

Pacific Gold Coast's InstallCon‑
structV3.1 is a suite ofwizards and
tools for creating Windows 3.x, 9x,
and NT installers and uninstallers.
I n t e r n e tand intranet distribution is
s u p p o r t e d .V3.1features customi‑
sation of graphics and 3D logo text.
It costs $199.
www.pgcc.com

Ins ta l lAnywhere 2.5, a system
for multi-platform deployment,
enables Java developers to build
installers for Windows 9x and NT,
Unix,and MacOS.This version sees
an enhanced installation engine,a
simplifiedWeb Installer process,and
aSpeedFoldersfeature, which treats
multiple files and folders asasingle
object. InstallAnywhere is licensed
on a per developer seat basis. The
standard edition costs $995.
www.zerog.com
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Astra SiteManager v2.0 is avail‑
able for free download. Mercury
Interactive's website manage‑
ment tool features the creation of
customised HTML-based reports
including page analysis, the sched‑
ulingof unattended website scans
for broken links, a new browser
view embedded within the tool, a
spell checker, and the prediction of
download times for a preview of
website performance prior to de‑
ployment. For Windows 9x and NT.
www.merc-int.com

For embedded programmers, CAD ‑
UL has extended its tool suite for
x86 Protected Mode with a Graph‑
ical Linker. I t ' savisual tool for de‑
scribing hardware memory layout
interactively. Once the layout is de‑
signed, you can place the objects of
an application in the specific mem‑
ory regions via drag and drop. For
Windows 95and NT.An Object Ex‑
plorer displays all the objects of the
design in a hierarchical tree.
www.cadul.com

Access to legacy systems v iaa
Windows CEemulat ion is provid‑
ed by Pericom Software. Its
teemtalk range of emulation soft‑
ware has been expanded to include
a terminal emulation product for
Windows C Ee n v i r o n m e n t s .The
teemtalk CE includes keyboard
mapping, mouse integration, full
print capabilities, and soft buttons.
www.pericom.co.uk

Speeding with a 4D database
Optimisations are the mainfeature
of version 6.5 of ACI's 4th Dimen‑
sion (4D), which is a graphical re‑
lational database development
system. As well as a faster index‑
ing algorithm, the new network
components serve to compact data
for faster transfers between client
and server. Other improvements
involve multi-criteria searching
and sorting in sequential mode,
the deletion of records, and the
management of data with large

logged s t a t i s t i c s .TheWeb server
is ful ly controllable from the 4D
language. The Dynamic Pages
Server supports the translation of
4D forms into HTML 3.2 on the fly,
and the use of DHTML.

4D Write is the word-process‑
ing program for the system. In ver‑
sion 6.5 this has been completely

numbers of repeated values.
The idea is that with an inte‑
grated Web server, 4D gives
you one development language
where others tools may require
skills in SQL, a 4GL, and some
middleware.

4D 6.5’s Web server is de‑
signed to allow the integration
of database solutions with the
Web.The Static Pages Server sup‑
por ts the following: the use of
frames and HTLML 3.2; multi-hom‑
ing; transmitting stat ic pages,
sty lesheets, images, and binary
files; direct access to 4D variables
and methods; and the use of

rewritten, with a new UI and fea‑
tures that include the use of
stylesheets, frames, and facilities
for importing and exporting in mul‑
tiple formats. It is part of the im ‑
proved application functionality
for end-users, other features being
the Interface splitters, an import

JACC ’99 ‐ keynote and endnote
Over 140 people attended the
JACC '99 seminars at the Oxford
Union on April 17, surpassing the
expectations of the organisers.

The keynote talk, given by
Bjarne Stroustrup, was entitled
‘Whatis a no b j e c t ? ’ .The theme that
emerged was the importance of a
considered approach to the evalua‑

Books received this month

tion of the usefulness, or cost, of
any given object: ‘object-oriented’
does not simply mean ‘good’. This
principle was further developed by
Francis Glassborow's endnote. He
stressed the value for programmers
to be familiar with a range of pro‑
gramming languages and idioms,
particularly those that were not di‑

and export assistant, and the pro‑
vision of new interface objects.

For developers, 4D 6.5 appar‑
ently has more than 130 new fea‑
tures. These include over 75extra
Internet-related commands, the
automation of sending and receiv‑
ing of emai l and files (via FTP),
and specified on-client execution,

which will allow you to execute a °
method ona registered 4D client
or several registered 4D clients

The system includes a cross‑
platform Image Editor, which al‑
lows you to create icons and ani‑
mated graphics. The Runtime
Explorer allows you to view the
behaviour of the different struc‑
tural elements in the database
(processes, variables, tables and
fields, cache, etc) and to verify
the use of available resources. It

is available in compiled or inter‑
preted mode. Finally, anew Find
Editor allows you to search fo ra
string in the entire database.

The 4D Standard Edition costs
£195 and the 4D Developer Edition
£495.
w www.aciuk.com

rectly related to work at hand, em ‑
phasising the distinction between
learningto understand how to solve
a problem and being trained to use
a particular tool.

The JACC seminars were or‑
ganised by ACCU in association
with EXE Magazine.
w www.accu.org

Publisher Title Author I S B N RRP
Wrox Press ADSI CDO programming with ASP M. Freidlitz &T. Mondor 1-861001-90-8 £45.99
O'Reilly Apache - the definitive guide Ben Laurie & Peter Laurie 1-56592-500-9 £23.50
John Wiley & Sons Building distributed applications with ADO W. Martiner, D. Herion, & J. Falino 0-471-31701-2 £25.95
Morgan Kaufmann Data preparation for data mining Dorian Pyle 1-55860-529-0 £34.95
John Wiley & Sons Fast track web programming Dave Cintron 0-471-32426-4 £25.95
John Wiley & Sons Improving data warehouses Larry P. English 0-471-25383-9 £29.50
O'Reilly Java threads (2nd Ed. for Java 2) Scott Oaks & Henry Wong 1-56592-418-5 £21.95
O'Reilly Python pocket reference Mark Lutz 1-56592-500-9 £4.50
Cambridge Uni. Press The mathematica book (4th Ed.) Stephen Wolfram 0-521-64314-7 £35.00
AP Professional Unix clearly explained Richard L. Petersen 0-12-552130-8 £29.95
O'Reilly Web design in a nutshell Jennifer Niederst 1-56592-515-7 £15.95
Wrox Press XML IE5 programmer's reference Alex Homer 1-861001-57-6 £27.49
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MKSToolkit
MAXIMUM

interoperability
between ia

NT’and UNIX° Se:
MKS TOOLKIT is the market leading solution addressing
the challenge of enterprise interoperability.
As Global 2000 corporat ions work to bring together heterogeneous UNIX
and Windows N T e n v i r o n m e n t s , industry endorsed MKS Toolkit provides
the one unifying solution offering development teams access to the power
of UNIX on the Windows NT platform.
With MKS Toolkit , corporate IT managers can effectively deploy UNIX
trained staff on new IT systems, and m a x i m i s e existing investment in UNIX
code and scripts onto Microsoft platforms. MKS Toolkit provides seamless
integration and interoperability between your Windows NT and UNIX
environments.

Downloada demo today from the MKS website
WWW.MKS.COM

PRICING £ 2 8 9 B a a l )

Cryptor IV
Seamless EncryptionToolkit

Cryptor IV represents the latest in encryption
technology sporting a sophisticated hooking
system enabling it to monitor almost any module
in a process under Windows 95, Windows 98
and Windows NT 4.0. Like its predecessors
Cryptor IV transparently and selectively
encrypts/unencrypts “on the fly" by intercepting
the data as it moves from the disk to the
registered application and v i ce versa - so the
data on the disk is always encrypted.
Unauthorized users will see a completely
scrambled and meaningless file. There are no
alternative keys - only the password will g ive
normal access.
Cryptor IV is a 32Bit DLL supporting Windows95,
Windows98 and WindowsNT. There are no
drivers, s e r v i c e s or VxD's to distribute with your
product, just the one self contained DLL. (VFP
users can use the DLL d i r e c t l yo ruse the
specially provided FLL API Libraries to access
the DLL with a familiar backward compatible
interface).
Cryptor IV is a true 32Bit solution re-engineered
with no 16Bit throwbacks therefore protecting the
performance gains you expect from your32Bit
software and hardware investments.
Download a free evaluation copy of Cryptor IV:

Cryptor IV can be used from the following
development platforms

Visual FoxPro 5.0 or 6.0
Visual Basic 5.0
Visual C++ 5.0
Borland Delphi 2&3
Borland C++Builder 1& 3
Borland C++ 5.02
Microsoft Access'97
Map I n f o 4.1

x i t e c h
software d y n a m i c s

QBS:
QBS Software Limited
0181 956 8000

www.xitech-europe.co.uk

Microsoft [ e a t ]
Solut ion Prov ide r

The impact a powerful online Help system can have on your application, your end‑
users and your support staff has been proven ‐ by the thousands of developers who
use RoboHELP Office to create excellent online Help and documentation systems
fast. RoboHELP Office is the industry standard in Help authoring software and has
won 38awards - including PCWeek Best of Comdex.
With RoboHELP Office, you can produce high quality online Help and
documentation systems to increase ease of use, shrink tech support costs and help
end-users really use that hot functionality you developed. RoboHELP also saves
time ‐ helping you deliver on time - by shortening the process of creating an online
Help system. RoboHELP is selected 90% of the time over other tools by leading
companies like Microsoft, Deutsche Bank, EDS, Siemens Nixdorf, Oracle and more.

“Using RoboHELP Office 7.0 will save at least 80%
of the time it takes to manually create any Help file.”

Char James-Tanney, Creative Computing Company

BLUE SKY SOFTWARE
Worldwide Leader In Help t h o r i n g Solutions

w w w  b i u e s k y s o f t w a r e . c o m

Maker Builder im!

ab ah
WISE SOLUTIONS

Wise Solutions offers the e a s i e s t , m o s t powerful tools for creat ing
installations for your Delphi projects. Especially those where y o u n e e d

to install the BDE. Choose f r o m three different Installation Suites
d e p e n d i n gon the level of functionality y o u need.
InstallMaker™ is the easiest tool to use for fast development of simple
installation routines. Just follow the simple 6-step process and you’l

- a professional setup in minutes. InstallMaker also includes
+tPatche for creat ing “thin” installation patches that conta in only the

differences between multiple v e r s i o n s of anapplication
InstallBuilder™is the must-have tool f o r developers who need advanced
functionality to develop their installation rou t ines . InstallBuilder
includes SmartPatch, fully customizable script editing, integrated, real‑

t i m e debugging, built-in Windows API calling, custom dialog a n d
graphics c r e a t i o n , and much more!
InstallMaster™ is the ultimate in installation utilities. Designed for the
power u s e r , InstallMaster includes SmartPatch, SetupCapture, for
“repackaging” your existing installations i n t o Wise installations,
WebDeploy™ for crea t ing dynamic Internet/intranet-based instal lat ions,
plus al l the funtionality of Install Builder.

Low Prices Next Day Delivery
90 Days Tech Support

S m s H e r s
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Cool, sexy, old
Jules looks at the current IT skil ls shortage and discovers tha t

there’s worse to come.

he skills shortage in IT is
becominga b i t of a problem.

Not for us, you understand; we
are the people who are in short
supply, so when the skills
shortage really bites, it w i l l be
you andI that w i l l be
commanding higher salaries.
Onthe other hand, since o u r
salaries (as Apr i l ’s EXE Salary
Survey showed) are not, yet,
taking off into dangerously
dizzying heights, it is
reasonable to conclude that a
general skills shortage is, at the
moment,just a twinkle in some
headhunter’s eye.

Of course, there are some
skil ls that a re in desperately
short supply. Millennium
bugfixing is an example. There
was (and continues to be) a
desperate shortage. The
government ploughed money
into t ra in ing youngpeople and
re-t ra in ing the unemployed ‑
several tens of pounds of
publ ic money, i f m e m o r y
serves ‐ specifically to fi l l the
gap.A l l that effort availed
nothing, of course, because
anyone who was any good at
mi l lennium bugfixingwasout
fix ing mi l lennia l bugs, and
was far too busy to teach
anyth ing to anyone.

Actually, the reason for the
skills shortage is obvious to
anyone who tried to get involved
in the hysterical flow of money
once it hadbegun ‐ the managers
who were h i r ingknew nothing
about the problems, and relied,
asthey always do, on proven
experience. Whenfaced wi tha
professionalof some twenty
years of programming and
debugging experience,witha
dozen archaic languages and
systems under his belt, they ask,
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‘Have you a proven track record
of fixing millenniumbugs?’ The
idiotically honest (people like
me,for example) point out that,
‘There hasn’t actually been a
millenniumproblembefore, and
since we've not yet hit D-day
there’s no possibility of any
proven experience from anyone.’
The idiotically managerial,
deprived of their sole basis for
judgement, are belligerently
inconsolable; ‘Shows what you
know,’ they bellow, ‘I’ve got a
whole roomfulof highly paid
experts who tell me different.’
(You think I ’mjoking? Not a b i t
of i t . ) In point of fact, there is no
shortage of decent bugfixers, and
the salaries have stayedfor some
time at the k indof level that
would attract the suitably
talented to such soul-destroying
work. The posts aregoing
unfilled because there is a
shortage of managers and
recruiters who can tell the
difference betweena
programmer and a used-car
salesman. Retrainingcoal
miners won’t help that one iota.
Retrainingmanagersmight, but
they’re al l too busy interviewing.

In fact, the real IT skills
shortage is si t t ing in p la in view.
There’s evena picture of i t , in
the Salary Survey, at the very
bottom of page 7 (Figure 12‑
Age range). Nobody is saying
anything, presumably out of
some misguided sense of
politeness, but that’s not
making the problem go away.

The problem is that
programmingjust isn’t sexy any
more. Gone are the days when
you couldpul l every birdat a
party by saying, ‘I’ma computer
programmer’ (or even, ‘ ’ m a
knowledgeengineer’); now the

same utterance is aslikely to get
you ejected for being terminally
uncool.How does the student of
today select a career? If you’re
not smart enough to be a genetic
engineer, not a r t y enoughto do
product design, and not hairy‑
chested enough to dobusiness
studies, you get to be a share
trader or a civil engineer and
console yourself with the
unfeasibly large compensation
package. But it’s very unlikely
you'l l do programming- people
don’t seem to do programming
any more. Computer Science
degree courses are under‑
subscribed. Programming
workshops paidfor by job‑
creation schemes lie around,
underused. It’s not surprising,
when you consider that the skills
that were cutting-edge at the
beginning of a three-year course
are archaic and worthless by the
end (andfew courses even
pretend to be cutting-edge at
their outset). What’s the point of
learningmathematics and
theory and even a decent coding
style when the most useful skills
of al l are knowinghow to find
the sample code for the l ibrary
classes in the online help, and
knowinghowto copy andpaste it
into the IDE. (‘Designby
photocopier’ we usedto call it in
electronics, sneaking back to the
copier to finish our designs only
under cover of darkness.)

Programming is perceived to
be a young person’s game,but I
suspect that’s because
comparatively few people have
given up their career to become
programmers - it’s more likely
for programmers whose brains
are addled with age and C++
semantics to sidestep into some
other field, such asmanagement.

Since the peak in the early
eighties, fewer peoplehave been
entering the programming
profession every year. Now,the
annual intake is smaller than it
was in the seventies and is stil l
fall ing, and consequently ( i f
Apri l ’s graph is correct) only
20% of us are under 30, and half
of usare between30and 40. With
the boom-time programmers
becoming thirtysomethings (and
older), I reckonpeople wi l l think
of us as youngsters less and less.
In fact, since we're al l getting
older and there's so little new
blood coming in, soon most of us
wi l l be over forty, and many of us
wil l be grandparents, and the
myth of programming beingfor
kids wi l l be laid to rest for good.

This situation wi l l befine for
those of us who stay in the
business, because natural
attrition beingwhat it is, the
dwindling numberof survivors
wi l l beable to command more
and more money long into their
supposed retirement. But I ’m
also a bit worried by the thought.
Programs haveto come from
somewhere, there’s plenty more
programs to be written, and
someone has got to write them. If
programmingcontinues to be
unattractive, there will be
slightly fewer programmers
every year, until, suddenly, all
those boom-timers will drop out
of the workforce, andthere wi l l
be an abrupt shortage of
programmers. Skills won't be the
issuethen; there simply won’t be
enough bodies to goaround.This
wi l l create the same kindof mess
astoday’sY2K problem,but
industry-wide and worldwide. By
then, we’ll a l l besobusy wr i t ing
programs that we won’t have
time to teach what we know toa
grudgingnext generation. a

Jules is stil lprogramming, and
is counting the days unti lhe is,
once again, invited to the k indof
parties that he wants togo to. If
you arep lann ing an event, you
can call himon 01707 662698, or
email h imat
mayhem@jules.cix.co.uk.

E X E j u n e 1 9 9 9





www.perforce.com
Perforce Software, Inc.
2420 Santa Clara Ave.
Alameda, CA94501

1-510-864-7400_tel
1-510-864-5340_fax
info@perforce.com

WAKE a‐oapemne
C A C C CTT SESE)

Don’t jeopardize your software development projects.



Dear Sir,
Your salary survey this year
was interestingand well‑
designed, and we were pleased
to have the opportunity to
participate in i t . Thank you,
too, for sending out your A p r i l
issue containing the results to
our members. There is jus t one
par t of your analysis of the
results that I question, however.
You say, ‘One surprise is the
apparent decrease of interest in
Delphi (a6% drop f rom last
year).’ M a y I suggest that this
does, indeed, only appear to be
so because fewer of our
members responded to the
survey? Yes, I do realise that not
a l l your Delphi readers are UK‑
B U G members (yet!), bu t I d i d
rather spoil your chances by
attempting to r u na similar
(and, I now confess, rather
poorly conceived) survey with in
the group a short while before.

If o u r membership is
anythingto goby - and we
believe that it is ‐ Delphihas
increased in popularity during
the last year. We are happy to
report a steady stream of
developers joining the group
(whichcurrently stands at
around 1800people), whereas our
non-renewal rate remains very
low. Members’ obvious
enthusiasm for Delphiand
relatedtechnologies is
infectious, and is prompting
other developers to investigate it
for themselves. You can, of
course, only analyse the results
of what comes in, rather than to
guess at the whole picture. We
do, however, believe that the drop
you report doesn’t actually exist.
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L E T T E R S

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 t o s o f t w a r e d e v e l o p m e n t .

P l e a s e w r i t e t o : T h e Edi tor,E X E M a g a z i n e ,S t . G i l e s House , 5 0 P o l a n d S t r e e t ,

L o n d o n W I V 4 A X , o r e m a i l e d i t o r i a l @ e x e . c o . u k

Keep up the good work.
Joanna Pooley
Director UK Inprise/Borland
User Group (UK-BUG)
bug@richplum.co.uk

Thank y o u f o r y o u r k i n d
words. I ’ mafraid a d rop
cer ta in ly d i d o c c u r as th is
y e a r we received a few more
questionnaires fi l led- in by
UK-BUG members ( 3 4
compared to 21 last y e a r - f o r
which, m a n y thanks).
However, th is increase is too
smal l to be stat is t ica l ly val id .
The survey takes a snapshot
at one precise point in t ime
wh i l e membership r u n s
t h r o u g h the whole year. A t
the time the questionnaires
went ou t Inp r i se showed a l l
the symp toms o f b e i n g in
t u r m o i l . N o w t h a t the
Bor land name is back a n d
the strategy rega rd ing the
Bor land products l i ne is
clearer, some developers are
probab ly reassured.

A l though C and C+ a r e the
languages most used by the
survey’s respondents, s l ight ly
less than a t h i r d a r eACCU
members. It seems that
relat ively few developers j o i n
associations. Is it due to lack
of free-time? Or lack of
interest? Or maybe general
apathy? Associations c a n
influence the indust ry and
should p lay an impor tant role.
Thei r strength is direct ly
dependent on membership, so
the strength of root
part ic ipat ion is an issue.

If y o u have st rong reasons
f o r not j o i n i n g t h e u s e r
associat ions/groups relevant
to y o u r development ac t i v i t y

please email or w r i t e to us.
I ' d be interested to fi g u r e out
h o w developer associations
c a n get stronger.
The Edi tor

Monopoly
Dear Sir,
Of course Microsoft is a
monopoly (Mayhem, EXE, Apr i l
1999and Letters, May, 1999).

91% of the desktop is a
monopoly in anyone’slanguage
or grasp of arithmetic. However,
monopolies are not i l legal in
the UK or USA,nor in many
other countries. What is il legal
in most countries is the abuse of
amonopoly position. Any
reasonable person can
understand why governments.
should want to regulate
markets in such a way asto
create/preserve genuine
customer choice. The tr icky bit
is the corporate surgery and
sanctions implemented to br ing
about the required result.

I t is fa i r ly clear that the
email evidence alone against
Microsoft in the three major US
trials (Caldera, Sun, and the
DOJ) is very damning.
Microsoft w i l l be found guilty.

Scott McNealy of Sun has
suggested that Microsoft must
not be allowed to purchase
companies or technologies ‐ so
it could on ly grow organically.
The Microsoft expert, Graham
Lea,has suggested that the
courts should declare Windows
to bean ‘essential facil i ty’, ie
l ike a publ ic (non-proprietary)
footpath that anyone can use. I
think that the enactment of
both these measures w i l l b r i ng
about the r igh t result.

A final point is that the trials
of Microsoft are not solely
about Microsoft itself. They are
about preventing any IT vendor
from ever again at ta in ing such
an overwhelming monopoly
posit ion and the inevitable
abuse of that position.
EricLeach
ManagingDirector,E L ML t d
eric_leach@compuserve.com

Is it AD or BC?
Dear Sir,
I’ve visited your website ‐ looks
good, glad I came. Too bad I
don’t have time to read it all.
But why aren’t the articles
dated? Surelyan article that
discusses a product needs a
date, particularly if i t compares
that product ( o r doesn’t!) to
others that might havebeen
released later.

Thanks for listening.
J. Merrill
AnalyticalSoftware
Jamesmerrill@usa.net

Art ic les tha t appear on o u r
website ( w e have a complete
archive go ing back to J u l y
1997 up at the present t i m e )
are indexed by date. When
y o u look at the l i s t ings page
for the archive, it shows the
year a n d m o n t h f o r each
g r o u p of art icles. Tha t said,
the date does n o t e x p l i c i t l y
appear on the document
itself. I t ’ s ac tua l ly a simple
mat ter to make th is happen,
and since y o u asked so nicely,
T’ve done j u s t that . Yo u ’ l l
now fi n d the date o f a n
art icle at the top and bottom
of the page.
N e i lHewi t t
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| FEATURE

Dontwo things at once is one of those things that, once learnt,
seem easy. But we forget how hard it was the first time. What has

this got to do with software development? Well, I have a friend writ‑
ing a program in Java. It is anumerical simulation of a star cluster
that allows the user to setup, display, or edit the positionsand motions
of the stars. Over a few pints of beer one evening, he started telling
me about the difficult ies he was h a v i n g t r y i n g to incorporate an
‘undo’ fac i l i ty into his user interface.This was necessary to deal effec‑
tively wi th mistakes made when entering changes. The Java ‘Swing’
l ibrary contains frameworks both for the user interface components
and for managing an undo facil i ty.

My friend knew what he wanted to achieve, but was having diffi‑
culty accomplishing it . He felt that he needed to write a class that
implemented the interfaces requiredby both frameworks, buthe also
wanted to take advantage of the default implementations that each
framework provided. Whichever approach he tried it got messy and
he felt that there real ly ought to be a ‘neat’ solution.

In fact, the approach he was try ing to follow is the one I would have
automatically adopted in C++, ie to use multiple inheritanceto derive a
class from both default implementations. My friend was in difficulties
because this sort of multiple inheritance isn’t allowed in Java.

Defining frameworks
Let’s have a definition. An Application Framework provides both the
design architecture and a generic implementation of some general‑
purpose subsystem, in the form of a l ib ra ry of interact ing classes.
For instance, a GUI represented by window classes, button classes,
and so on. To make use of the framework within an application the
developer modifies the state of some class instances (adding button
instances to a window instance, for example) and specialises the
behaviour of some classes (perhaps in order to providea meaningful
response to a button push).

A well-designed framework makes the task of the developer sim‑
pler because it takes care of a l l the routine tasks, such as managing
the relationship between the buttons and the window. This leaves the
developer free to spend time on the important ones, ie what to do when
the button is pressed.

Even when there is no ‘off the shelf’ framework to support a sub‑
system it is worth considering developing a framework to support i t .
The effect of this is to separate out the generic functionality from the
specifics of the software’s current version. This allows future changes
to be accommodated without modifyingthe framework, andwi th only
minor changes to existing code. The payoff comes when developing
the next version - time is spent creating new code that is dedicated to
the new features of the program, not t ry ing to figure out w h y some‑
t h i ng that used to work is now ‘broken’.

Yo u w i l l have realised by now that I am enthusiastic about
frameworks, soyou won’t be surprised to read that I frequently use
several w i t h i n an application. This can lead to some interest ing
design challenges focused around the objects that interact w i th more
than one framework.

An example of t w o frameworks
To avoid going into the detail of my friend’s ‘real world’ problem I’ve
devised an example that contains the essence of the prob lem and
which can be expressed in bothJava and C++.This w i l l form the basis
for the rest of the article and allows an examination of the different
solutions supported by these languages.

For current purposes it doesn’t really matter what the application
is, or what i t looks like. For the fol lowing example to work we need
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assume only that there is a display we can add to and a process that
takes a long time and reports i ts status via some form of ‘status mon‑
itor ’. I often work wi th programs that analyse large volumes of data,
but it could equally well bea chess program considering its next move.

In developing this program we wi l l be us ing two frameworks. The
first framework delivers the user interface, and the second provides
the processing done by the application.

While the processing is being done the modern user w i l l expect a
progress bar and a cancel button, or perhaps a ‘move now’ button for
the chess application. This means that in wr i t ing a program we need
to add a visible component to the display that shows the processing
status. To achieve this we requi re a class that implements both user
interface behaviour (displaying itself) and processing domain behav‑
iour (receivingprogress notification messages).

The fo l low ing classes make up the relevant par ts o f the display
framework:

D i s p l a y I n t e r f a c e
This defines the protocol usedby the display framework to pre‑
sent an object on the screen.

D e f a u l t D i s p l a y
Provides a default, ‘do nothing’, implementation of the inter‑
face.

D i s p l a y
The part of the UI that we wish to use to display the status.
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When
frame‑

orks
meet

Combining elements of different

application frameworks can present

difficulties. Alan Griffiths translates aC++

idiom i n t o Java, a Java idiom in to C++, and

muses on the nature of translation.

The following classes make up the relevant partsof the processing
framework:

S t a t u s M o n i t o r I n t e r f a c e
This defines the protocol used to report the current status.

D e f a u l t S t a t u s M o n i t o r
Providesa default, ‘do nothing’, implementationof the process
framework status monitor interface.

P r o c e s s o r

The part of the processingframework that supplies the progress
notification messages.

L is t ings 1 and 2 provide corresponding code in C++ and Java
respectively. Sofar the differences between the languages are minor
and relate only to their syntax.

Before going a n y further and presenting the rest of the code, I ' d
like to make two points. First, in the general case, framework inter‑
faces wil l havea number of methods,but for the sake of brevity Ishow
only a couple. Second,in presenting these approaches in both lan‑
guages I’veadopted a coding style that emphasises the similarities of
designbu t is not idiomatic in either language(eg it is unusual to
implement C++ methods in the class body).

Aworked example us ing mul t ip le inheritance
One of the better uses for multiple inheritance is to add mixins to a
class hierarchy in addition to the usual taxonomic ( ‘ is a ’ ) relation‑

E X E j u n e 1 9 9 9
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ships. A mixin isa class that defines the protocol requiredfor an oper‑
ation, such as displaying. To derive from a mixin class declares that
the protocol is supported ( ie that the derived class may be displayed)
not that the derived class is of a type represented by the mixin (ie it
is not ‘a displayable’). Foreffective use,mixinsrequiremultiple inher‑
itance. For my example, a progress display is a status monitor and it
can be displayed.

In C++ default implementations for mixins can be used directly.
As can be seen from Lis t i ng 3, if the default behaviour is all that is
required then there is almost nothingto i t .

I’ve been designing and implementing systems in C++ for over a
decade, so I tend to adopt design solutions that I know work well in
C++. Of course, these designs are not specific to C++. It would be sur‑
pris ing if a design stopped working just because it is expressed in a
different language!

I’ve only been dabbling wi th Java for a l i t t le over two years, but
I’ve found that most of the designs I come up w i th work. There are
some pitfalls to avoid since C++ supports paradigms that Java does
not, eg ‘generic programming’, but this doesn’t fal l in to sucha cat‑
e g o r y. The immediate ques t ion is: ‘How can this design be
expressed in Java?’

Translat ing L is t i ng3 into Java is complicated by the need to com‑
bine two default implementations.Wecannot copy the C++ approach
direct ly and use direct inheritance since the rules governing inheri‑
tance in Java mandate that we inherit from at most one of them. This
arises becauseJava distinguishes i n t e r f a c e s from other classes,and
while a derived class may inherit from multiple i n t e r f a c e s i t may

/ / U s e r i n t e r f a c e
c l a s s D r a w i n g S u r f a c e ; / / N o d e fi n i t i o n needed

/ / f o r t h i s a r t i c l e
c l a s s D i s p l a y I n t e r f a c e {
p u b l i c :

v i r t u a l v o i d d rawOn(Draw ingSur face& s u r f a c e )
c o n s t  =  0 ;

v i r t u a l ~ D i s p l a y I n t e r f a c e ( ) { }
‘e

c l a s s  D e f a u l t D i s p l a y  :
p u b l i c :

v i r t u a l v o i d d rawOn(Draw ingSu r f ace& ) c o n s t { }

c l a s s D i s p l a y {
p u b l i c :

v o i d a d d ( D i s p l a y I n t e r f a c e * ) ;
i:

/ /  P r o c e s s i n g
c l a s s S ta tusMon i t o r I n te r f ace {
p u b l i c :

v i r t u a l v o i d
s e t P e r c e n t C o m p l e t e ( d o u b l e p e r c e n t a g e )

v i r t u a l  b o o l
i s C a n c e l l e d ( )

p r o t e c t e d :
~ S t a t u s M o n i t o r I n t e r f a c e ( )  { }

ye

c l a s s Defau l tS ta tusMon i to r :
p u b l i c S t a t u s M o n i t o r I n t e r f a c e {

p u b l i c :
v i r t u a l v o i d s e t P e r c e n t C o m p l e t e ( d o u b l e ) { }
v i r t u a l b o o l i s C a n c e l l e d ( ) { r e t u r n f a l s e ; }

c l a s s P r o c e s s o r {
p u b l i c :

v o i d d o L o n g C a l c u l a t i o n (
S ta tusMon i to r In te r face& s t a t u s );

vi

L is t ing 1- Framework classes in C++.
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}

p u b l i c c l a s s D e f a u l t D i s p l a y
implements D i s p l a y I n t e r f a c e {

p u b l i c D i s p l a y I n t e r f a c e
d r a w O n ( j a v a . a w t . G r a p h i c s s u r f a c e ) {

r e t u r n  t h i s ;
}

}

p u b l i c  c l a s s  D i s p l a y  {
p u b l i c v o i d a d d ( D i s p l a y I n t e r f a c e d ) {

Nive ey
}

}

/ /  P r o c e s s i n g
p u b l i c i n t e r f a c e S t a t u s M o n i t o r I n t e r f a c e {

p u b l i c v o i d setPercentComplete (double p e r c e n t a g e ) ;
p u b l i c b o o l e a n i s C a n c e l l e d ( ) ;

}

p u b l i c c l a s s D e f a u l t S t a t u s M o n i t o r
implements S t a t u s M o n i t o r I n t e r f a c e {

p u b l i c v o i d se tPercen tComple te (doub le p e r c e n t a g e ) {
}

p u b l i c boo lean i s C a n c e l l e d ( ) {
r e t u r n t r u e ;

}
}

p u b l i c c l a s s P r o c e s s o r {
p u b l i c v o i d d o L o n g C a l c u l a t i o n (

S t a t u s M o n i t o r I n t e r f a c e s t a t u s ) {

List ing 2- Framework classes in Java.

c l a s s Prog ressD isp lay :
p u b l i c D e f a u l t S t a t u s M o n i t o r ,
p u b l i c D e f a u l t D i s p l a y {

yi

List ing 3- Using multiple inheritance in C++.

p u b l i c c l a s s D e f a u l t P r o g r e s s D i s p l a y
imp lemen tsD i s p l a y I n t e r f a c e , S ta tusMon i to r I n te r f ace {

p u b l i c D i s p l a y I n t e r f a c e
d r a w O n ( j a v a . a w t . G r a p h i c s s u r f a c e ) {

d.draw0n (surface) ;
r e t u r n  t h i s ;

}

p u b l i c v o i d s e t P e r c e n t C o m p l e t e ( d o u b l e p e r c e n t a g e ) {
p . se tPe rcen tComp le te ( p e r c e n t a g e ) ;

}

fi n a l p r i v a t e D i s p l a y I n t e r f a c e d =
n e w D e f a u l t D i s p l a y ( ) ;

fi n a l p r i v a t e S ta tusMon i to r In te r face p =
new D e f a u l t S t a t u s M o n i t o r ( ) ;

p u b l i c c l a s s P rog ressD isp lay
ex tends D e f a u l t P r o g r e s s D i s p l a y {

v3

Listing 4- Using multiple inheritance in Java.
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inherit from only a single non- in te r face class. A default imple‑
mentation must b e a n o n - i n t e r f a c e class because, i n Java, a n
i n t e r f a c e has no implementation.

An ancient programmingmaxim is that ‘a l l problems are solved
using an extra layer of indirection’ and this appliesto the cur rent
case. Listing4 introducesa n extra class D e f a u l t P r o g r e s s D i s p l a y
whose sole purpose is to delegate the default behaviour for both
interfaces while st i l l al lowingderived classes to override those that
are of interest.

This was the methodI showed my friend. It accomplished what he
was already t ry ing to do and wasa straightforward translation of the
design idiom I’d use in C++. At the time, we were bothhappy with i t .
Subsequently, I becamedissatisfiedwi th using this approach in Java.

F i r s t , it occurred to me that it may occasionally be impossible to
apply, when method collisions arise ( I ' l l take this point up again i n a
m o m e n t ) . Second, and more seriously, there is a potential ‘gotcha’: it
is possible for one default method implementation to be defined in
terms of another - the approach shown doesn’t work when only the
latter method is overridden.

UponexaminingotherJava code I 'dwritten, I realisedthat in anal‑
ogous situations I was invariably usinga differentapproach. And this
alternative approach avoids bothof the problems. But before looking
at i t , let’sjust consider what happens if both interfaces havea method
with the same signature.

Deal ingwi th collisions
To see why this is a problem, suppose that both interfaces declare the
following method:
v o i d m e t h o d T h a t C o l l i d e s ( )

I f w e add this method t o the P r o g r e s s D i s p l a y class, then i t could b e
invoked through either interface. What code do we put in the body?
For S t a t u s M o n i t o r I n t e r f a c e w e need t o write one th ing and for
D i s p l a y I n t e r f a c e w e need t o write another ‐ w e can’t get i t r ight!

In C++ this issue can be resolved by adding a pai r of intermedi‑
ate classes into the hierarchy that effectively rename the message
sothat wecan determine its origin. L i s t i ng5 shows the way. This is
a perfectly general solution although there is a slight danger that a
maintenance programmer wi l l break this one day by innocently
overr idingm e t h o d T h a t C o l l i d e s . I t would b e nice t o usea Java fea‑
ture anddeclare that method fi n a l (wh ich generates a compilation
er ro r i f over r id ing is attempted) but there is no corresponding
option in C++.

In Java, this technique cannot be applied as it relies on the fuller
support for multiple inheritance present in C++. ButasI havealready
indicatedthis is not a problem because there is a better approach...

A worked example using adapters
The alternative I discoveredwas basedon the observation that Java’s
‘anonymous localclasses’ providea very elegant and naturalsolution
basedon the adapter pattern,described by the ‘Gangof Four’ (Design
Patterns, ISBN 0-201-73371-2).

In the adapter pat tern an a d a p t e r class is used to translate
between the interface required by some function (eg pr int ing) into
that supplied by a class that doesn’t implement that interfacedirectly
but does do something sufficiently similar (eg provision of display
text) . An adapter accepts messages from the function and converts
them to corresponding ones understoodby the target class.

There are a number of reasonsfor usingadapters outlined by the
Gang of Four, but the one that concerns us here is that it may be
impractical to subclass the interfaces required by both frameworks.

E X E j u n e 1 9 9 9



Purify® Visual Quantify” | ClearQuest
|

Visual PureCoverage™ Visual Test”

Rational
DevelopmentDeskTop-"
Fully-integrated testing and

debugging tools that draw attention
to problems early on .

Rat ional De »pmentDeskTop g i v e s developers
and quality e n g i n sverything they need to i m p r o v e
sof tware quality while enhancing productivity. Our fu l l y ‑
in tegrated s u i t e of tools o rms reliability, functional and
application performance t e s t i n g , plus allows m a n a g em e n t
and tracking of the e n t i r e process. Because it’s integrated
with Microsoft” Visual Studio, t e s t i n g and debugging
are quick and painless. Visit o u r website for m o r e
on RationalDevelopmentDes Top or other t i m e ‑

Rational t e s t i n g tools

RATIONAL

h t t p : / / w ww . r a t i o n a l . c om / r d d a d u k / H o t l i n e : 0 1 3 4 4 2 9 5 0 6 8
Rational, the Rational and Rational DevelopmentDeskTop, Puri al PureCoverage, Visual Quantify, Visual Test and ClearQuest are trademarks or reg i s t e red trademarks of R: alSoftware Corporation

in the United States and in other c o u n t r i e s . Microsoft and Vi are tra ks or registered trademarks of Microsoft Corporation. ©1998 Ra Software Corporat s reserved.

Rational Software Ltd. Kingswood, Kings Ride, Ascot SL5 8A] Tel: 01344 295000 Fax: 01344 295001 email: info-uk@rational.com web: http//www.rational.com/uk



F E A T U R E W H E N F R A M E W O R K S M E E T

List ing6 shows an implementationusingthis approach.The P r o ‑

g r e s s D i s p l a y class implements functionality correspondingto the
methodswe wish to adapt andthere are two fragments of ‘client code’
that create suitable adapters for the two frameworks.

Programmersunfamil iar w i thJava 1.1languagefeatures m a y find
the syntax used in List ing6 a little mysterious. Briefly, there is an
impl ic i t class definition w i th in the n e w expressions: this class derives
from the default class named, has no name itself (the compiler gen‑
erates one),and has the members that occur between the braces.This
lightweight syntax for declaring localclasses andsimultaneously cre‑
at ing instances of them is a great convenience.

The use o f adapters frees the P r o g r e s s D i s p l a y class f rom the
need to imp lemen t the interfaces requi red by ei ther framework
directly. Andan adapter for oneframework doesn’t needto implement
any of the functionality required by the other, so the restrictions on
mult iple inheritance in Java are not an issue that affects this idiom.

When us ing adapters in C++ we s t i l l have a significant design
decision to make: something needs to own the adapter objects and
control their lifetimes. The p r o g r a m m e r is responsible for ensur‑
i n gthat object instances are deleted when they areno longer in use.
( I n Java, the ‘v i r tua l machine’ w i l l reclaim the objects that are no
longer in use.)

In order to translate this designidiom into C++ I neededto address
this point and, for simplicity, I’ve chosen to embed the adapters as
nestedclasses within the P r o g r e s s D i s p l a y class. See List ing7 .This
avoids any complex logic to manage them by ensuring that they w i l l
b ecreatedanddeleted witheach P r o g r e s s D i s p l a y .They d o nothave
to beembedded l ike this, but I ’dhave to introduce additional classes
and assumptions to avoid i t .

There is something appealing about L i s t i ng 7, but I feel qui te
strongly that it is ‘clever’ rather than ‘good’ code. It should not nor ‑
mally occur to a C++ programmer to do things this way. The imple‑
mentationo f the P r o g r e s s D i s p 1 a yclass i s now intimately entwined
wi th the two adapter classes. This is more easily achieved using the
mix inapproach shown in Lis t ing3.

p u b l i c :
/ / D O NOT OVERRIDE m e t h o d T h a t C o l l i d e s ( )
/ / - o v e r r i d e d i s p l a y M e t h o d ( ) i n s t e a d
v i r t u a l v o i d m e t h o d T h a t C o l l i d e s ( ) {

d i s p l a y M e t h o d ( )  ;
}
v i r t u a l v o i d d i s p l a y M e t h o d ( ) {

D e f a u l t D i s p l a y : : m e t h o d T h a t C o l l i d e s ( ) ;

c l a s s I n t e r m e d i a t e P r o g r e s s :
p u b l i c D e f a u l t S t a t u s M o n i t o r {

p u b l i c :
/ / D O NOT OVERRIDE m e t h o d T h a t C o l l i d e s ( )
/ / - o v e r r i d e p r o g r e s s M e t h o d ( ) i n s t e a d
‘ v i r t u a l v o i d m e t h o d T h a t C o l l i d e s ( ) {

p r o g r e s s M e t h o d ( )  ;

. v i r t u a l v o i d p r o g r e s s M e t h o d ( ) {
- De fau l tS ta tusMon i t o r : : m e t h o d T h a t C o l l i d e s ( ) ;

}
ye

c l a s s P r o g r e s s D i s p l a y :
p u b l i c I n t e r m e d i a t e P r o g r e s s ,
p u b l i c I n t e r m e d i a t e D i s p l a y {

v i r t u a l v o i d d i s p l a y M e t h o d ( ) { }
v i r t u a l v o i d p r o g r e s s M e t h o d ( )

- D e a l i n g with signature c l a s h e s in

p u b l i c c l a s s P r o g r e s s D i s p l a y {

p u b l i c v o i d m y D r a w O n ( j a v a . a w t . G r a p h i c s s u r f a c e ) {
}

p u b l i c v o i d s e t P e r c e n t C o m p l e t e ( d o u b l e p e r c e n t a g e ) {
}

}

v o i d a d d To D i s p l a y (
D i s p l a y  d ,
fi n a l P r o g r e s s D i s p l a y p r o g D i s p ) {

d . a d d ( n e w D e f a u l t D i s p l a y ( ) {
p u b l i c D i s p l a y I n t e r f a c e d r a w O n (

j a v a . a w t . G r a p h i c s s u r f a c e ) {
p rogD isp .myDrawOn ( s u r f a c e ) ;
r e t u r n  t h i s ;

}
di

}

v o i d d o L o n g C a l c u l a t i o n (
P r o c e s s o r  p ,
fi n a l P r o g r e s s D i s p l a y p r o g D i s p ) {

p . d o L o n g C a l c u l a t i o n ( n e w
D e f a u l t S t a t u s M o n i t o r ( )  {

p u b l i c v o i d s e t P e r c e n t C o m p l e t e (
d o u b l e  p e r c e n t a g e )  {

p r o g D i s p . s e t P e r c e n t C o m p l e t e  ( p e r c e n t a g e )  ;

L is t ing 6 - Using adapters in Java.

Transformat ion w i t h translat ion
Effectively, we have been looking at two different formulations of a
single idea ‐ an object that can interact with both the display and the
processor.What is surprising is that the choiceof implementationlan‑
guage has such a dramatic effect on the ease w i t h which each
approach can be expressed. It could be argued that the correct trans‑
lat ion of L is t ing3 (usingmult iple inheritance in C++) is not List ing
4 (which is not idiomatic Java), but L is t ing6 (which is).

The idea that an adapter is the correct translation of amixinseems
strange at first. But Kevlin Henney has previously observed a similar
relationship between ‘iteration’ and ‘enumeration’ when moving
betweenlanguages( i nIdioms‐ breakingthe languagebarrierat the 1998
EuropeanCandC++ Users Conference).This change of form asa result
of translation isn’t just a characteristic of computer languages ‐ Dou‑
glas Hofstadter dedicates a substantial volume to similar interactions
between the ideas being expressed and the forms of expression in dif‑
ferent natural languages (Le Ton beaude Marot, ISBN0-5456-3345-0).

Why does changing the implementation language change the way
in which the problem is solved? Well, the mix inapproach works well
in C++ because it removes the problemof objectlifetimes that occurs
in the adapter approach. In addition, the more flexible C++ inheri‑
tance model allows default behaviours to be combined and the occa‑
sional problem of methods clashing to be resolved. The adapter
approach works well in Java both because of the lightweight syntax
for declaring anonymous local classes and because the JVM, not the
programmer, has responsibility for controll ing object lifetimes.

Mix ins and adapters are both idioms I’ve used before, but I had
not previously considered the possibility of a relationship between
them. I see now that they are very close and solve relatedproblems.
The choice between them m a y depend on the fine detail of the prob‑
lem at hand.
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c l a s s P r o g r e s s D i s p l a y {
p u b l i c :

P r o g r e s s D i s p l a y ( )
p i a ( * t h i s ) ,  u i a ( * t h i s )  {
}

v o i d m y P r o g r e s s S t a t u s ( d o u b l e ) {
}

v o i d m y D r a w O n ( D r a w i n g S u r f a c e & ) c o n s t {
}

o p e r a t o r  S t a t u s M o n i t o r I n t e r f a c e & ( )  {
r e t u r n p i a ;7

o p e r a t o r D i s p l a y I n t e r f a c e & ( ) {
r e t u r n  u i a ;

}

p r i v a t e :

c l a s s S t a t u s M o n i t o r A d a p t e r :
p u b l i c D e f a u l t S t a t u s M o n i t o r {

p u b l i c :

S t a t u s M o n i t o r A d a p t e r ( P r o g r e s s D i s p l a y &  a d a p t e e )
b o d y ( a d a p t e e )  {

}

v o i d s e t P e r c e n t C o m p l e t e ( d o u b l e p e r c e n t a g e ) {
b o d y  . m y P r o g r e s s S t a t u s  ( p e r c e n t a g e )  ;

}

p r i v a t e :

P r o g r e s s D i s p l a y &  b o d y ;
S t a t u s M o n i t o r A d a p t e r ( c o n s t S t a t u s M o n i t o r A d a p t e r ® & );
S t a t u s M o n i t o r A d a p t e r &

o p e r a t o r = ( c o n s t S t a t u s M o n i t o r A d a p t e r & );
}  p i a ;

c l a s s D i s p l a y A d : p u b l i c D e f a u l t D i s p l a y {
p u b l i c :

D i s p l a y A d a p t e r (ProgressDisplay& a d a p t e e )
b o d y ( a d a p t e e )  {

}

v o i d d r a w O n ( D r a w i n g S u r f a c e & s ) c o n s t {
b o d y . m y D r a w O n(s) ;

}

p r i v a t e :

P r o g r e s s D i s p l a y & b o d y ;
p l a y A d a p t e r ( c o n s t D i s p l a y A d a p t e r & );

D i s p l a y A d a p t e r &
o p e r a t o r = ( c o n s t D i s p l a y A d a p t e r & ) ;

}  u i a ;

L ist ing 7- Using adapters in C++.

For those who wish to draw conclusions about the superiority of
one language or the other I ’ve shown that both choices are always
available in C + + , while the mixin approach m a y sometimes be prob‑
lematic in Java. On the other h a n d , the adapter approach is more flex‑
ible and much simpler to implement in Java. a

Alan Griffiths works at doing OOdesign a n d wr i t i ng C++ andplays
at wr i t i ng Java. He has a website at http://www.octopull.demon.co.uk
a n d can be reached by email at alan@octopull.demon.co.uk.

This article is basedon the author’s ‘F i t t ing in with multiple
frameworks in C++ and Java’, which appeared in the April 1999 issue
of Overload (the magazine of the ACCU C++ SIG).
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AD tools come and gowith frighteningfrequency, or soit may seem.
In fact, while there is a fair ly constant stream of n e w products

appearing on the market , very few of the exist ing tools completely dis‑
appear. What often happens is that they appear in a blaze of glory,
attract the attentionof a number of programmers, andthen fa i l to gain
critical mass tobecome another Delphior Visual Basic.But what hap‑
pens to the developers who have already started to bu i ld applications
in these products? Wel l , some move on to the next latest and greatest
product, but a number often stay wi th the product because they real ly
do see a benefit in the features that first attracted them.

Into this category falls TopSpeed’s Clarion, which appeared with
a lot of noise some years ago and then slipped back into the twi l ight
zone of RADtools. Despite this, the product is on the move again. Last
year I attended its developer conference at Gatwick Ai rpor t and dis‑
covered that many of the developers who were there to see what was
happening are fiercely loyal to the product. Yet i t was, at that time,
st i l l a long way behind many of i ts competitors in the RAD market.
There was much talk about new features and many of the developers
at TopSpeed seemed to be obsessive watchers of Star Trek: the word
‘Borg’ was being used wi th remarkable regularity, but now the prod‑
uct has fina l l y shipped this particular feature has been renamed to
Wizatron. (A warning here. In the init ial release of Clarion 5 every‑
thing was called wizards , but wi th service releases 5aand 5b they have
al l been renamed Wizatrons. Unfortunately,the patches donot update
all of the documentation or menu items, so it can get a l i t t le confus‑
i n g when work ing through the product.) The main goal of the confer‑
ence was to map the way ahead for those loya l developers who had
persisted wi th the product and to herald some interesting new tech‑
no logy that was due for de l ivery in Clar ion 5. That product d u l y
arrived through my door andI decided to take a look at what it offered
and how easy it was to get started. Both of these points are extremely
important if TopSpeed is to retain and even attract new developers.

Unlike many tools today, Clarion 5 arrived witha fu l l set of paper
documentation that is relatively clear, concise, and easy to use. Unfor‑
tunately, while the Clarion developers are based in the UK, the docu‑
mentation team is based in the US and the result is that no effort has
beenmade towards internationalisation. It takes less effort than many
vendors think to localise their documentation and the resultmakespeo‑
ple feel more comfortable with the product. While online help appears
to bethe preferred method of delivering information today, I ’ma little
oldfashionedandfind that paper documentation is easier to updateand
makecomments in, particularly when you have a problem with a func‑

~ tion. The abi l i ty just to writea littleexample of your own in the margin
pays dividends over a period of time, especially in the early learn ing
stage. However, the documentation for the Wizatrons was not available
in paper form and you needto download i t ,plus a patchfor the language
reference, from TopSpeed’s website (www.topspeed.com).

Throughout the documentation, and when you speak to TopSpeed
and its developers, everyone wants to be sure that you understand that
Clarion 5 is an OO-based RAD tool. Yet unlike its pr imary competi‑
tors such as PowerBuilder or Centura it lacks a proper tutorial to
explain what OOinvolves. There are no tutorials, explanations ofbes t
practice, or warn ings against worst practices when it comes to devel‑
opingand designingclass libraries.This is an area where many devel‑
opers have problems wi th their tools and each vendor w i l l have a
different focus on best practice as it affects their product.

Early warn ing
Installationwas extremely simple ‐ j u s t point and click ‐ although the
installation uti l i ty, l i ke many others today, needsa li t t le fin ish ing off.
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I find i t quite i r r i ta t ingwhen a programasks to reboot the computer
and then fails because it cannot shut down its own installation rou‑
tine. A minor point I know, but one that a number of tools suffer from
and which often indicates that there are other, more impor tant areas
of code that haven’t been finished properly. One th ing to remember,
particularly if you intend to install the product on a portable machine
for use when travelling, is that you are not asked for the product key
un t i l you start Clarion for the first time.

The Enterpriseedition comes witha number of additional tools that
can be installed to enhance the features contained within Clarion.
Among these is the TopSpeed Version Control System, which is an
embedded version of PVCS. If you are used to holding al l the informa‑
tion on a single computer, or to us ing Clarion while on the road, this
feature does notwork wellasmost of the functional i ty is disabled when
it is not installed on a network drive. Leaving that aside, the version
control works well within the product and such integration has obvi‑
ouslybeen seen asan important feature for team working. With PVCS
at the back-endyou have access to a l l the power of the leadingSCMtool
in the market , and TopSpeed is currently working on al lowing you to
use your preferred SCM tool, such as StarTeam or ClearCase.

The full online manuals are easily installedand take up aslittleas30
MB of space, muchsmaller than many of the other RAD tools today and
TopSpeed includes a copy of Adobe Acrobat v3.01 on the CD. You can
installeither the PervasiveSQL Engineon a network drive or the Btrieve
workstation engine on your local machine. And there are many third‑
party utilities includedon the CDthat can beinstalledfor a tr ial period.
At its developer conference, TopSpeed was talking up the part that these
developers were playingin helpingmakeClarionappeal to a wider audi‑
encebyprovidinga richertoolset than theproducthashadfor some time.
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lan Murphy reviews Clarion 5, the OO RAD

tool that inspires a fiercely loyal fol lowing.

The last item on the installation CD is the Wise installation uti l‑
i t y. Wise Solutions has been tak ing a largepar t of the installationmar‑
ket over the last year, but the version shipped with Clarion does not
include any Microsoft Installer (MSI) technology. BothWise andTop‑
Speed were asked when an upgrade would become available and nei‑
ther was prepared to comment. With use of the M S I key to gaining
Microsoft Windows 2000 logo programme status, and with Microsoft
already using the technology itself with the Office 2000 release, it is
important that developers get ear ly access d u r i n g the development
phase of their applications.

To complete the instal lat ion y o u w i l l need to v is i t www.top‑
speed.com/c533-upd.htm to download the current set of updates and
patches. A l l in all this takes around 6 MB and some of the figures of
file sizes on the website are misleading. You wi l l need to readthe site
information carefully to ensure that you download only those files
that you actually need.

Enter the Wizatrons
Clarion is driven by the use of Wizatrons, and while this was be ing
pushed at the developer conference at Gatwick it was not unt i l I started
to work with the product that it becameclearjust how far TopSpeed felt
the Wizatrons shouldgo. This type of approach works well in many other
RADenvironments,particularly when youneedto create systems while
working wi thuserdepartments anddesign teams. Unfortunately, it often
introducesa false perception of what is involved in developinga serious
business application and the resultant systems tend to perform poorly
when they are used to manipulate large amounts of data. Another fail‑
ure of many of these systems is that they either ignore the problems of
the database completely or they surroundthe database with a v e r y lim‑
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ited development language. TopSpeed appears to have recognised these
problems,andhasmadea goodattempt atavoidingthis sort of criticism.

Before you start w i th Clar ion you w i l l need to make a decision
on the p la t f o rm y o u are developing for. This is more c r i t i ca l than
you m i g h t th ink because by default Clarion 5 w i l l assume that you
are developing fo r 16-bit applications. Th is can resul t in unex‑
pected problems in at tach ing to y o u r database, pa r t i cu la r l y i f you
are using an ODBC connection. In i t s out of the box default sett ing
Clar ion expects to find the o D B C . D L L , the old 16-bit driver. When
usingWindows 9x or NT, i t is un l ike ly that y o u w i l l have this 16-bit
fi le available and instead you w i l l have oDBc32 . D L L . While you can
take the step of changing the setup for each project that you create,
the simplest solut ion i s to update the CLARIONS\B IN \C5EE. I N I

file. Ensure that you do not have Clar ion 5 running, then open the
I N T file w i th a text editor. G o t o the [ P r o j e c t S y s t e m ] section and
set d e f a u l t 3 2 b i t = o n . Failure t o d o th is w i l l almost cer ta in ly
result in y o u r spendinga lot of t ime wondering why y o u cannot
access y o u r local database.

To create an application wi th Clarion you begin wi th the Applica‑
t ion Wizatron. The first time you use the Quick Start Wizatron it w i l l
p romp t y o u for the name o f the p r i m a r y data file and give you a n
opt ion as to the file format in which y o u want to save this file. The
range of file formats is quite extensive and covers the bulk of the desk‑
top databases, adding Pervasive.SQL and Microsoft SQL. It doesn’t
havea direct driver for MS Access and this was v e r y strange. In addi‑
tion, i f you want to use Oracle, In fo rm ix ,DB2,o r a n y other corporate
database, you w i l l have to check if there is a direct driver available or
rely on an ODBC connection.

Once you have setup y o u r p r i m a r y table, o r pointed Clarion a t
an ex is t i ng data source, y o u r i n i t i a l application is generated for
you. This uses some simple templates to create a browse and update
f o r m for the p r ima ry table a long w i th some default reports. The
number of indexes controls the number of reports that are gener‑
ated. This ini t ia lcode is then organised into basic modules and you
are in a posit ion to e i the r continue w i th the Wizatrons or insert
y o u r o w n code.

Note that there is no need to proceed any further than this wi th
the Wizatrons. However, TopSpeedhas done a goodjob of providing
Wizatrons that will move you muchfurther towards your overall goal
before y o u start w r i t i n g code. I n fact, y o u can compile the code
stra ight from here and r u n the application if you so choose. Clarion
actually creates a true executable that you can r u nvia Exploreror the
command line, ra ther than an interpretedcode version that needs the
development environment.

Once you have created y o u r in i t ia l application via the Wizatron,
y o u w i l l almost cer ta in ly want to ensure that the application is
aware of the structure of your database. This is done via the data dic‑
t ionary and the simplest way is to invoke the data dictionary though
the File, Open menu. This allows you to create tables as necessary
and then to bui ld the relationships between those tables. Awarn ing:
i f you are do ing this st ra ight after bu i l d i ng your i n i t i a l appl icat ion,
you must remember to close the application before attempting to add
new tables through this method. I f you don’t, then you w i l l find that
the Quick Load Wizatron, which allows you to add additional tables
doesn’t seem to init ial ise. This was extremely i r r i t a t i n g because
there was no error message and there was nothing in the online sup‑
port database. The only place in the manual where I was able to track
down any reference to this was in the Quick Start guide at the bot‑
tom of page 20, and this after ta lk ing th rough the problemwi th Top‑
Speed technical support in t h e US. The code has to be r e t u r n i n g
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some sort of flag to say the data dict ionary is locked, so it doesn’t
take much to trap the call and put up either an error message or a
warn ing to the user. This should have come out in testing, not been
left to users to stumble across.

There are several issues surrounding the actual database itself.
TopSpeed does not create the database, it only creates tables from the
data dictionary, so y o u need to ensure that y o u have already created
the database into which the tables are to be inserted. In addition, you
w i l l needto ensure that y o u synchronise the data dict ionary wi th the
database if you want y o u r tables to besaved. Otherwise, they are held
by the data dictionary and no t writ ten away, even though they st i l l
appear to you when you are using the system.This is extremely dis‑
concertingbecauseyou can insert and modify data and when you then
r u n an SQL query against your database it is empty.

The Data Modeller
The best way of actually starting an application wi th Clarion5 is to
avoid the Quick Start Wizatron to begin with and use the Data Mod‑
eller, which TopSpeed has licensed from Pea Brain Software. While I
accept that I have a soft spot for data modell ing tools, and in a later
issue I intend to take a look at several database modell ing products,
this tool is extremely well thought out and comprehensive. There is
littledoubt that it has beendesignedfrom a DBA perspective because
it contains a host of options that s impl i fy database
construction. See Figure 1.

Each table has a number of settings, inc lud ing
the ab i l i t y to require data encryption, reclaimingof
deleted recordspace, and the option of declaring that
y o u are only going to use the 32-bit version of the
database engine. The options for fields are even
more impressive w i th val id i ty checking, attribute
control, window type, and help text includingtool t ip
options being just some of the choices. Indexes are
catered fo r in similar detail and, when they are used
ina relationship, the RelationshipEditor is straight‑
forward and relatively easy to use. I say relatively
here because there appearsto bean assumption that
any relationship w i l l be created f rom complex keysand you have to
take a couple of unnecessary steps when using a simple index.These
steps could easily be eliminated by a simple check of the field that
is used wi th in the index.

Another option inside the Data Modeller is the abil i ty to output a
SQL script file for generating the database, and you can choose to cre‑
ate files, indexes,and keys along wi th rules and any relevant triggers.
The resultantSQL output file canthen beeditedmanually to makeany

Figure 1-The Data Modeller in action.
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Figure 2 - T h e Synchronisation Wizatron w i t h a customisable level
of complexity.

changes you might want. And there are some extremely useful tools.
For example, providing the abil i ty to calculate the size of a database
over a period of time based on the expected number of records per
month. And you can create test data extremely quickly ‐ this is a fea‑
ture that few RDBMScontainandeven fewer design tools provide.Con‑
version-program creators and applets to manage the sequence of
unloading are also provided.The latter is extremely important if you

are planning to move data f rom one database to
another andyou do notwant to breachany referential
integrity rules that you have created.

The Data Modeller is dependent u p o n the accu‑
racy of the data dictionary and therefore you should
ensure that you have carried out any necessary syn‑
chronisation from the dictionary before invok ing
this tool. And you should make sure that you export
back to the current data dictionary upon completion.
The synchronisationut i l i ty canalsobe invokedfrom
the DataModeller andthis adds some extremely pow‑
erful functional i ty. The first t ime you use the Syn‑
chronisation Wizatron from the data dictionary you
w i l l notice that it has a slide bar. This allows you to

decide just howmuchcomplexity you want to see when working with
the screens created by the Wizatron. As a result, experienced users
can choose to be faced by a large number of different choices and
those who are less adventurous can havethe Wizatronfi l l in the miss‑
i n g bits behind the scenes. See Figure 2.

One of the more powerful choices when work ing through this
process is to have the Wizatron synchronise in both directions dur‑
i ng the sameexecution. If there are several people work ing on dif‑
ferent parts of the database using a range of tools, you can update
your work from inside Clarion 5 while updatingyour data dictionary
wi th their additions. The result is that y o u can work on large pro‑
jects w i t h the m in imum of disrupt ion for project managersand
DBAs.The tool can also resolve val idi ty conflicts itself and wi l l pro‑
duce a DBA instruction script that tells you when there are a num‑
ber of problems that y o u have to take specific action on. Typically,
this w i l l beusedon ly when migrat ingyour database from one prod‑
uct to another, and this is where the synchroniser can be at i ts most
effective. By checking data types and creat ing the relevant scripts,
it allows you to prepare the way for a massive data translation while
m i n i m i s i n g DBA input.

Once you reach the actual mapping page, you simply need to tell
the Wizatronwhich way to do the synchronisation and whether to add
or merge into the exist ing structure. Remember, at this point you
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must havealready created the empty databaseand this wil l need to be
done through the tools that ship with your RDBMS. If there are any
problems at this stage, such asa field mismatch, then the Wizatron
wil l not allow you to click on OK andwi l l usea series of Stop symbols
to prevent you from going further un t i l you correct the problem.

The Application Wizatron
Onceyou have designed the database us ing the Data Modeller, the
next stage is to invoke the Application Wizatron, rather than the
Quick Star t Wizatron, to bu i ld y ou r appl icat ion. I f y o u have an
exist ing database, then you w i l l want to use the Appl ica t ion Wiza‑
t ron anyway. This Wizatron givesyoumuchmore control over you r
design and file selection process, a l lowing you to choose the dic‑
t ionary file, a help file, and which in i t i a l template you want to use
for the application. This has the major advantage of al lowing you
to build corporate templates for different classes of applications
and t o use them t o enforce sty le and p r o g r amm i n g rules. Wi th
man y corporate development teams work ing in a rap id response
environment, there is a cri t ical need to ensurethat standardisation
is enforced if y o u are to l im i t the prol i ferat ion of different look and
feel interfaces. It also means that corporate qua l i t y
test teams can reuse some of thei r previously-writ‑
ten test code and help maintain the increased turn‑
around for development.

The Application Wizatron hasbeenwell thought
th rough and w i l l guide you th rough some of the
more common choices, such as whether to use but‑
tons or a toolbar for navigation and common oper‑
ations. You can also allow it to generate reports for
every phys ica l file in the database by default and i t
w i l l bui ld you a standard tabbed window applica‑
t ion. The speed of generation is much faster than
any of the products that I have used consis tent ly
over the last few years. I went th rough the loop a
couple of times, creat ing different applications using databases I
had created myself, aswell as impor t ing the Microsoft NorthWind
sample database and an extremely complex database belonging to
a customer of mine.

As mentioned earlier, the whole of Clarion 5 revolves around i t s
Wizatrons that do the init ial creation of everything for you and the
Wizatrons that you can develop yourself. Once you are happy wi th
your database structureand the data dictionary, youneedto move for‑
ward and create customised procedures to add, update, browse, and
delete records. The easiest wayto access this information is through
the Application Generator interface; it contains l inks to a l l of the
otherWizatrons. In the documentation,TopSpeed hasprovideda use‑
f u l diagram that details all the relationships between the key compo‑
nents w i t h i n Clarion 5.

Adding screensis easy and the window edi t ing controls havebeen
kept clean. The first th ing you notice is that when you work wi th a
screenClarion 5puts up a backgroundtemplate showingyou the room
youwil l havefor different resolutions.One of the common failures of
applications dur ing testing is that components appear off the screen
and users are expected to scroll around to find stuff. A n y p rope r
design document should ment ion the target screenresolution for an
application and by providing a background template TopSpeed has
improved the design capabilities. Th is works well when going through
anearly cut of an applicationwith userswho often donot understand
why they cannot see al l their fields and controls on a single screen
when they have a low-resolutionmonitor. I have even known organi‑
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sations design different versions of an appl icat ion to deal w i th low
and high-resolution screens.

Adding a control to the screen is as easy as with any other RAD
tool, but unlike some that then provide you wi tha long list of proper‑
ties, Clarion 5 uses a tabbed properties dialog and splits the possible
options in to more manageable chunks. The Wizatron walks you
through addingpredefined procedures aswel l asassigning actions to
the buttons that other products leaveyou to build yourself. As a result
of the way theWizatrons work, they are al l interlinkedandable to call
each other. This allows you to drive deeper and deeper into the func‑
t ionality behind a buttonwithout actually w r i t i n g any code.

An exampleof this is usingthe BrowseWizatron,which createsa l l
the code necessary to work wi tha file. You specify the nameof the file,
the pr imary key, whether the user can update or just view data, and
how to deal w i th related files such asa parent record. This kind of
extended funct ional i ty was qui te cool, but I had to stop and th ink
through where I was actually going with my application. If y o u are
developingwithout a specification, it is easy to see howtheWizatrons
could start to take over and make your appl icat ion more and more
complex when it may not actually be required.

Thesimplicity of addingcontrols is evident when
you add fields to y o u r screen. The standard toolbox
provides drag and drop for fields and a comprehen‑
sive set of properties in their own tabbed dialog.Once
again, I found this much easier to work wi th thanmy
previousexperiences with competitor products such
asDelphi and Centura.

The one thing that did cause me concern is that I
could see nowayof l inking the buttons back to a set of
predefined classes. In other products I use, I havea set
of classes that cover basicExit,Left,Right,First,Last,
OK,andCancelbuttonswhere the codehasbeentested
and I can control the overall application look and feel.
With Clarion5 I felt I was always using the supplied

code unless I wanted to cut and pasteinto each control, unti l I located
the template configuration ut i l i ty.

Templates
If y ou take the Application TemplateUt i l i t y, y o u can begin to cus‑
tomise all of the built-in templates. These cover but tons, taskbars,
built-in behaviour, screen design,and a l l of the components that you
w i l l generally use throughout the application build. At this point,
should you select an object you get the longproperty l ist that you gen‑
eral ly associate w i t h Delphi or Visual Basic. Gone are the tabbed
dialogsand this seemsa littleunfortunate. TopSpeed appearsto have
sacrificed some of the niceties of the overall interface just because
you are nowworkingbehindthe scenes. This behaviour seems to hap‑
p e n in other tools I havecome across and it jus t makes it look as if the
vendor couldn’t be bothered to actual ly finish the product off.

What did surprise me was the depth to which the templates go.
You don’t just go in and alter a single template that w i l l affect your
appl icat ion; y o u actual ly have one template pe r Wizatron. This
means that you can even design you r own Wizatron to c a r r y out
specific design functions as wel l as tune and redesign those sup‑
pl ied w i t h Clarion 5 (see Figure 3). The Wizatron manual contains
some basic tutorials fo r us ing and edi t ing these components and
this can easi ly be usedasa s ta r t ing po in t fo r w r i t i n g y o u r own Wiz‑
atrons. If th is product is to become accepted in large corporate
development environments, then these tutor ia ls and the sample
code need to be extended much more. This is where the powe r
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really resides with Clar ion 5 and TopSpeed needs to address th is as
soon as possible and a simple rewri te of the exist ing documenta‑
t ion could go a long way towards that.

The programming language behind Clarion5 is clean and easy to
use although adding code to an existing application can takea little
getting used to and this is another reason why you need to consider
t u n i n g the templates. When y o u choose to add code to an object in
Clarion 5 you are put into the embedded source window. This is clear,
easy to navigate, and, l ike its competitors, uses colour-coded syntax.
Unfortunately, there are large sections that you cannot edit. When try ‑
i ng to recreate an application that I had developed elsewhere, I found
myself hav ing to go back to the template, make the changes to in i t ia l
behaviour, and then recreate the component.

The depth and functionality of the language was more than ade‑
quate for the project that I converted from Centura. However, I did
feel that I was drowning under the large number of
options that seemed to accompany m a n y of the com‑
mands. Reading Ken Barr ington’s introduct ion to
the programming manualmakes you realise how the
language has evolved and f rom where i t seems to
draw i t s inspiration.

While I found this t ime consuming i t made i t
ve ry clear that there was a distinct need to spend
t ime care fu l l y p lann ing how to use Clarion5 i f I
was to get a n y benefit out of i t . Iwonder how this
w i l l be perceived by corporate design teams who
often have v e r y l imi ted time available to get famil‑
i a r w i th a product. In the long te rm, I would expect
them to l ike what they see, w i th more development
being done by small teams that need to be given easily-controlled
templates to be able to exploit the power wi th in Clarion.

Add-ons
Clarion has a number of add-ons that allow you to extend its capabil‑
ities. With the huge amount of development currently taking place in
the financial sector, TopSpeed has ensured that they ship a reason‑
ably fully-functioned financial and business maths l ibrary. L ike the
language reference, the layout and descriptions of the functions are
clear and almost a l l have a worked example.

Another add-on is the Internet Connect productthat allows you to
build web-based applications. Like with the main Clarion 5 environ‑
ment, the Application Wizatron is usedto generate the applicationbut
you w i l l need to ensure that the Appl icat ion Broker is already
installed before you begin. The Wizatron proceeds as if in a normal
application, but it wi l l give you the option to deploy as either a Win‑

Figure3 - Defin ing the Wizatrons.
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dows, Web, or Dual application, al though the latter w i l l l imi t the
deployment platforms to 32-bit. For those developing for older clients,
you w i l l need to avoid the Dual option. Just l ike developing an appli‑
cation for the desktop, you are able to execute and test your applica‑
tion at any time, but you wi l l need to check your setup.

Many corporate developers, however, will havedepartmentalappli‑
cations that they want to move to a web environment and this is eas‑
i l y achieved w i th Clar ion 5. A l l you need to do is add the Internet
Application Extension into your Application Tree and then recompile
the application. Quick, simple, and an opportuni ty to provide a steady
stream of development for the corporate intranet while y o u rewrite
the more complex applications.

This add-on provides support for cookies, HTML,DHTML,andJava
although, at this point, there are no announced plans to provide sup‑
port for XML. If TopSpeed is to make Clarion Web Connect a serious

player in this fast emerging market, it w i l l have to
ensure that it brings forward any XML plans that it
currently has or r isk getting left behind as the oppo‑
sition release updates to their RAD tools.

A corporate concern
Overall, I l ike Clarion 5because it did simplify several
of the coding problems that I was facing. The presen‑
tation was goodand whenI really needed technical
support it was available f rom people who understood
the product. However, w i th the UK support coming
from Contemporary asthe local distributor, corporate
customers w i l l be look ing for an extended support
deal that w i l l provide access over longer hours than

is currently available. More work also needs to be carried out on the
knowledgebase and one solution to this would be to ship an updated
copy of it on a CD to a l l registereddevelopers every three months. This
could becombined with any service releases and paid for by charging
a marketing fee to the third-party developers so that l imited edition
copiesof their tools could be shipped at the same time.

Internationalisationof the documentationand improvedtutorials,
includingelectronic tutorials, need to beadded. (I know that there are
new people already in place in the US to address just this issue. Hope‑
fully, we won’t have to wait too long to see the results.) And there are
several litt le things that were ir r i tat ing: error messages that could
havebeen included,better design infrastructure,anda finishing off to
some of the Wizatrons. But given where the product is, this should not
take a long t ime and it would just take those roughedges off.

My on ly real concern is how to pi tch the product at the corpo‑
rate development market. Yet the same prob lem is t r u e to some
degree of PowerBuilder,Centura, and Delphi although they have a l l
generated a th i rd-par ty contractor market that is sti l l lack ing w i th
Clarion. If you are look ingat a new development and are in the mar ‑
ket for a new RAD tool, then I would consider finding t ime to give
Clar ion a once over. a

I a n Murphy is afreelancejournalist and trainer because it means
getting lots of toys, access to some neat technology, andgives his ego
an outlet. When pressed, I a n w i l l go out anddo consultancy. You can
contact h i mat ianmurphy@fleet-street.com.

The Clarion EnterpriseEdition 5.0 is availablefrom Contemporary
(www.contemporary.co.uk)for £995 (upgrades£650). TheProfessional
Edition 5.0 costs £495.00and the Clarion Web Edition 5.0 £1,250
(upgrades £875).

E X E j u n e 1 9 9 9



a p i e a t h e h a a n Soi celbee t hB

A i e n een e c a t i o nioe aie

R A N ES e S E SS S- _ . ‐ :



top Visual Studio®
developers need...

Clipcode Training is pleased to announce its latest set of specialist, hands-on,
intensive training courses ‐ n ow available on-site throughout Europe!

G R A P H I C S
MFC and ActiveX Document Editing
Internet Content Delivery with DirectX Media
Usability Engineering
Diagramming, Imaging, Modelling & Simulation
Direct3D

C OM P O N E N T S DATA
COM/Automation/ActiveX a OLE DB, ADO and RDS for VC++
Active Template Library (ATL) @ ADO and RDS for Visual Basic
ActiveX with Visual Basic ™@= ~The ODBC C API and MFC Classes
DCOM

e l I M M E R S I O NAdvances in OOD and ISO C++
UML Immersion in Advanced MFC

Immersion in ANSI C
a
a
a Immersion in ISO C++
a Immersion in MFC for C++ Developers
a& Windows Shell Namespace Extensions Immersion in Visual Basic



ultimedia controls of fabulous beauty and cleverness’. This ver‑
dict was recently pronounced by Will Watts, well-known denizen

of the Borland conference on C i x , and one-time editor of this il lustri‑
ous publication. If y o u inhabit the d e l p h i . links topic of the afore‑
mentioned conference, you’ l l know that Wil l is rather keen on the
SwiftSoft Multimedia components andhe’s not the only one. But I fear
that I ’m getting ahead of mysel f already. What are the SwiftSoft Mul‑
timedia Tools, and why al l the fuss?

SwiftSoft Mult imedia Tools is acomprehensive l ib ra ry of VCL
components aimed p r ima r i l y at Delphi and C++Builder developers,
w i t h a particular emphasis on incorporatingmultimedia capabilities
into applications. Having said that, Visual Basic and Visual C++ pro‑
grammers needn’t t u r n the page jus t ye t - m a n y of the SwiftSoft com‑
ponents have already been made available asActiveX controls, and
more w i l l fo l low, thus mak ing it possible to use the tools in non-Bor‑
land development environments.

Just to get you in the mood , feast your eyes on the screenshot in Fig‑
u re 1. At first glance, you’d be forgiven for t h i nk i ng that this is the
popular WinAMP audio player (avai lable from http://www.winamp.
com, in case you’ve never heard of i t ) . However, i t ’s actually a native
Delphiapplication called MPKitDemo created usingsome of the Swift‑
Soft tools. In this part icular case, the application is playing an MP2
audio fi le , and the SwiftSoft components provide support for playback
of MP1and MP3 in addition to the more usual stuff. You m a y notice
that the bottom panel of the program is showinga real-time oscillo‑
scope trace of the actual waveform beingplayed,while the panel above
is displaying an instantaneous frequency spectrum of the audio file.
Although it’s k ind of hard to show in a magazine (!), the peak levels
in the spect rum display decay gracefully just l ike you’d expect to see
on a real-world instrument. Above the spectrum display is a graphic
equaliser, and above that are the usual controls, such as play, stop,
rewind , fas t - fo rward , and so forth.
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A media
fanfare
DaveJewell delves inside the

Sw i f tSo f t Packs of Mult imedia

Tools. He finds components that

c a n adda lo t mo r e than bells and

whis t les to your appl icat ion.

As wi th WinAMP, y o u can select different ‘skins’ to changethe
appearance of the player completely. Each skin defines no t only the
bitmaps used by the various controls, but also the location of the dif‑
ferent controls. If you w a n t to play around with MPKitDemo, you can
download a ful ly-compiled executable from the SwiftSoft website at
http://www.swiftsoft.de. The source code of the application is avail‑
able to registered users of Multimedia Tools.

The various SwiftSoft components are contained in no less than
thirteen different ‘Packs’, which can bepurchasedon an individual
basis or in various combinations to save money.A l is t of cur rent ly
available Packs is given in Table 1.

I should point out that the price of the various Packs is somewhat
variable. For example, the Basic Pack on its own wi l l cost $49 without
source code or $99 with source code. (SwiftSoft is aGerman company,
anda l l quoted prices are in dollars or marks. ) On the other hand, the
VisualPackwi l l cost $199 without source or $399 with source.The HD‑

Figure 1 - T h i s is Swi f tSof t 's answer to WinAMP, complete w i t h the
ab i l i t y t o p lay MP1, MP2, and MP3 files, and evena fac i l i t y for
changing ‘skins’. Al l wr i t ten in 100% Delphi - not a DLL or an OCX
control in sight...
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Recordingpack is themost expensive package, available only on spe‑
cial request, and the author has indicatedthat the price starts at $5,000
wi th 5% royalt ies on sales of any productincorporating this technol‑
ogy ‐ you have beenwarned!

What's in the Packs?
What are al l thesedifferent Packs,andwhat dothey contain?Let’s start
with the inappropriately namedBasicPack (whichis required bymany
of the other packs). It contains around 35different components, many
of which are clever and innovative. One of my favourites here is TuM ‑

F a s t F i l e , a component that provides an object-oriented interface to a
specialfile calleda ‘fast file’. Youcan think of it as something l ikea ZIP
file in the sense that it allows you to encapsulate an arbitrary number
of logicalfiles withina singlephysicalfile. In those caseswhere an appli‑
cation needsaccess to several different data files (egwav files, bitmaps,
configuration data,etc) this approachcansimplify software installation
by shovellingeverything into onefile. With typical Germanicattention
t o detail, the Tw “ F r a s t F i l e component i s complemented b y a design‑
time property editor, which you can use to create fast files and place
other files inside them. That said, there’s acomplete set of methods for
creating, accessing, and modifying fast files at runtime. The biggest
thing TwMFastFi le lacks is a data compression facility, but I’ve spoken
to RonaldDittrich (SwiftSoft’s developer) about this and, with luck, he
may add compression to a future version of the control.

Another very tasty control in the BasicPack is TumDes igner. As the
namesuggests, this component really comes into its ownat design-time,
rather than at runtime. If you look carefully at Figure2,you’ll see that
this is actually a design-time form, as evidencedby the presence of the
gr id on the form background. However, you’1l notice that the form is
showinga series of interconnectinglinesbetween relatedcomponents.
The TMMDe s i g n e r component is a way of managingand representing
the relationships between individual controls on a form. For example,
most Delphi and C++Builder programmers are familiar wi th the task
o f connecting a T Ta b l e , aTDa taSou r ce , and one o r more data-aware
controls.This is a relatively simple relationship,but the SwiftSoft com‑
ponentsallow much more complex patterns of interconnection to be
realised. In Figure2, aTuMwaveIn component (immediately above the
Timer ) i s beingusedas input t o a TMMConnec t o r, which acts as a ‘one

Description

Core components

Components for a unique application
design

Visualisation components
Components for a soundcard's mixer
DirectSound (3D)support components
AVI file handling components

HD-Recorder building blocks
MPEG (Layer 1,2,3)audio decoder
A set ofaudio filters
A set of audio effects
Components to work with CD-ROM
DigigramPCXCard MPEGcomponents

Table 1 - T h e current ly available Sw i f tSo f t Packs.
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Figure2 - One of the many innovative features in Swi f tSo f t Multi‑
media Tools is the TMMDesigner component,whichallows the design‑
time form to show links between inter-related components.You can
even use it to drag connections from one component to another.

to many’ patchboard, rout ingasignal source to m a n y other controls ‑
in this case, no less than twelve! This demo program graphically dis‑
plays the left and r i gh t audio outputs from a PC’s CD-ROM in several
different forms. Fromtop to bottom,you’ve got astackedarray of LEDs,
a level meter (complete wi th peak indicator), an oscilloscope trace, a
spectrum display arranged as a bar graph, another spectrum display,
and finally a spectrogram. The spectrum display can be configured to
behave in a variety of ways according to its K i n d property. In the case
of the bar graph, K i n d is set to s kB a r s . In the row beneath, it’s set to
s k S c r o l 1 , which causes successive spectrum lines to scrolldown, cre‑
atinga sort of three dimensional ‘sound terrain’ effect.

The TMMDes igne r component (which, as you may have guessed,
works by subclassing the design-time fo rm) is extensively used in the
various SwiftSoft demos, and can be configured to display intercon‑
nectinglineswi thadjustable widthandcolour If you place a few ‘con‑
nectable’ SwiftSoft components onto a fo rm, and then drop a
TMMDes igner onto the form,al l the connectable components w i l l sud‑
denly g r o w l i t t le grabbing handles on their sides. You can then form
interconnections by c l i ck ing and dragging these handles from one
component to another. Magic! Personally, I really think that Borland
ought to get off i ts laurels, take a tip from Swif tSoft , andadd this func‑
t ional i ty to the IDE itself. I t would then only be necessary for a com‑
ponent to reg i s te r i tself w i t h the fo rm designer fo r th i s sort o f
design-time niceness to beavailable r igh t through the VCL hierarchy.

In SwiftSoft’s BasicPackeven the humble labelcontrol is anything
but basic. We’ve a l l come to expect goodies suchas rotation through
arbi t rary angles, raised and sunken effects, and highly configurable
border styles.But the SwiftSoft offering goes further by allowing you
to specify a bitmap,which is then used to fi l l the interior of each let‑
ter. Obviously, this particular option is only appropriate for creat ing
decorative effects wi th large font sizes. Another control, TMMMemMap‑
F i l e , provides a simple wrapper around the Windows API routines
needed to memory-mapa file, al lowing you to treat i t as an in-mem‑
o r y object. Of course, seasoned Delphi/C++Builder developers w i l l
argue that the same th ingcanb e accomplishedwi th TM em o r y S t r e a m ,

but this doesn’t use memory-mappedfiles, making it less appropriate
when work ing wi th extremely large files.

Stil l in the Basic Pack, there’s an enhanced slider control, which
provides owner-draw capabilit ies for both the grooveand the thumb
parts of the control. I suppose you coulduse this to achieveWinAMP‑
style effects where the colour of the groove changes from green
through orange to redasthe thumb position is increased.There’s also
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a canned progress dialog, a high-resolution timer, custom edit con‑
trols specifically for entering numeric data, a fancy rotatable-wheel
control, a neat l i t t le colour buttonjust l ike the one you' l l find on the
Appearance tab of the Display Properties applet, and even a spe‑
cialised control for converting an existing VCL form into a screen‑
saver ‐ complete wi th preview window!

ButI couldeasilydevote thisentire review to the contents of the Basic
Pack ‐ we need to move on.Next on the Component Palette is theDesign
Pack.The emphasis in this package is on elegant user interfacedesign,
withelevendifferent controls in thePack.There’s anotherslider, a radio
button, a checkbox, and a push button, a l l of which (unl ike the built-in
Windows API controls) are designed with transparency in mind, thus
allowinga customform backgroundto show through. This transparency
can beused to create some very spectacular effects,as can be seen from
the example in Figure 3. In the case of the slider, separate bitmaps can
beusedfor the control backgroundandfor themoveablethumbarea.All
of these controls refer to bitmaps by designating an index into another
component o f type TMMB i tmapL i s t , which i s also a member o f the
DesignPack.As with theplain-vanilla T ImageL i s t component, this VCL
class allows you to store persistently an arbitrary number of bitmaps.
However, TMMBi tmapL is t improves uponT Im a g e L i s t by allowing you
to storemany bitmaps of differing sizes,and it has import/export facil‑
ities for reading/writing its contents to aspecial bitmap list file (exten‑
sionBML). This makes it easy to share a collection of ‘standard’ bitmaps
between several different projects or move it froma 16- to 32-bit project.

Note: this would beagood point to emphasise that many of the con‑
trols included in the SwiftSoft collection can becompiled under 16-bit
Delphi aswell as32-bit Delphi and C++Builder. Although the source
includesacertain amount of assembler code,RonaldDittrichhascun‑
ningly used a set of assembler macro definitions to write code that’s
compilable (‘assemblable’?) wi th both 16- and32-bit tools.

The Design Pack has a number of other controls that work with
the TMMB i t m a p L i s t , i nc lud ing a control for t i l i n g a fo rm w i t h a
bitmap,and a scrol l ing text control that is designed to pick up its char‑
acter set f rom a bitmap rather than a standard Windows font. This
contro l , TMMB i tma p L a b e l , i s compatible w i t h the character set
bitmaps used by WinAMP skins.

The Wave Pack contains another assortment of 27different con‑
trols which, unsurprisingly, are pr imar i ly concerned with wave file
playbackandrecording, beingbasedaround the concept of aDSP(dig‑
i ta l signal processing) pipe that holds the waveform data. To play a
wave file, y o u can s imp l y set the Wave . F i l eName property o f a

brie Sch l t r

F igure 3 - Here’s an example of what c a n be done when you go to
town wi th the Design Pack. A l l the user interface gizmos on the
right of the screen are implemented using transparent controls wi th
custom bitmaps.You could completely change the ‘look’ of the user
interface s imply by us ing a different set of bitmaps.
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Figure4-This demo program illustrates how to use the spectrumcon ‑
trol in ‘scroll ing’ mode whereby successive frequency samples scroll
down, w i th n e w ones being drawn above.The demo also illustrates
some of the user interface controls includedwi th the Basic Pack.

TMMWaveP l a y e r component, call the P l a y method, and o f f y o u go.
More typically, you might attach the ‘output’ of the wave player to a
couple of meter controls, so that you can moni tor each channel.
Another component, TMMWaveRecorder, can be used to create WAV

files from another sound source. Other components are provided for
accessingwave data in a BLOBfield, andthere are a couple of custom
open/save dialogs with built-in sound-preview facilities. As well as
addingmultimedia facilities to your programs,a b igemphasis in the
componentl ib rary is on multimedia editing.This beingthe case, one
of theWave Pack demos shows how to use the oscilloscope component
(TMMScope) in various ways: zooming in ona section of a waveform,
displaying the waveform envelope, showing spikes, and so forth.

I’vealready introducedmostof the controls in the VisualPack in the
previous discussion; in addition to a ‘stacked-LED’ level control, it
includes an oscilloscope,meter, levelscale, spectrum,andspectrogram.
There’s also a rather odd-looking TwML igh t control containing three
l ightsources (red,green,andblue)that pulsate in time to theaudiowave‑
form ~ ‐ a sort of sixtiesdiscoeffectwhereby the three lights represent the
current bass, middle, and treble amplitudes. This was the only control
in the group that I found rather uninspiring. Figure 4 shows a rather
more impressiveeffect ‐ this is the ‘soundterrain’ effect that alludedto
earlier. It’s a snippet f rom Beethoven’s PastoralSymphony, 5th Move‑
ment,but I expect you've already spotted that! This screenshot also illus‑
trates someof the other SwiftSoft gizzmos that I haven'tshownelsewhere
‐ l ook at those cute sliders, spin controls, andLEDdisplays.

Mixer magic
Another eighteen controls arepresent in the Mixer Pack,which is pri‑
mari ly oriented towards controlling the various line parameters of a
PC sound card, such asMIDI balance, line-in balance, recording bal‑
ance, and soforth. Anumber of mixer-specific variants of slider con‑
trols, rotatable wheel controls, checkboxes, labels, etc, are provided
here. This might sound rather redundant, but there’s a considerable
amount of methodto Dittrich’smadness. If youdrop a TMHMMixerBlock
component onto a form, you get what looks,at first sight, l ike an ordi‑
n a r y panel. However, l ike a panel, a mixer block component acts as a
container for other controls, allowingyou to add mixer-specific check‑
boxes, labels, sliders, and other content. The whole block is treated as
a single un i t , meaning that you only need to l i nk the block up t o a
TMMAudioLine component - a l l the internalcontrols within the block
are linked automatically. This means that you avoid the rat’s nest of
interconnectionsthat wouldotherwiseberequired.Similarly, the slider
controlwi l l automatically control the volumeof itsparentmixerblock,
the checkbox wi l l provide muting, and soon ‐ al l without the need to
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write any code. If you’re creating a complex mixer-style application,
this architecturaldesign cansave agreat deal of effort. And naturally,
once you’ve created onemixer block, you can just copy and paste it in
the Delphi/C++Builder IDE to provideany number of extra channels.

The DirectSoundPack providesa set of powerful, object-oriented
wrappers around Microsoft’s DirectSoundinterface. There are some
impressive demos here that enable you to play wav files at variable
speeds and simulate a ‘Doppler’ effect when a moving sound source
passes an observer. And there’s aTMMDSCaptureChanne l control for
capturing the contents of an audio source, and saving it as a wav file
‐ t h i s is one of the severalways that the SwiftSoft controls provide to
capture tracks from an audio CD.

One of my favourites is the AVI Pack. This contains a number of
components for playingAVI files ‐ not those wimpy l i t t le AVI anima‑
tions l ike you see when Explorer is copying/searching for files, but
fu l l screensoundandvideo! You can see one of the demo applications
doing its stuff in Figure 5.The various tools in the AVI Pack w i l l let
you playAVIs, streamthemout to files, compress them,andwork with
individual frames. In the illustration, the top area of the screen is a
component o f type TMMAVIVideoDisp lay, while the lower panel i s a
single component o f type TMMAVICont ro l .

Then there’s the PCX Card Pack. This has actually nothing to do
withgraphics file formats. It refers to thePCXMPEGsoundcardsman‑
ufactured by Digigram. (See http:/ /www.digigram.com for mo re
details.) If you have one of these cards, or you're wr i t ing software for
users who do, this Pack contains a number of components for access‑
i n g the hardware-specific capabilities of these cards. The Fi l ter and
Audio FX (Effects) Packs are obviously aimed at soundmanipulation
and includewave mixers,reverbeffects, delay, aphaserandphaseshift
component,flanging,andpitchmodification. Finally,there’s theMPEG
pack (which I’ve already mentioned in passing ‐ i ts pr imary purpose
is to allowplayback of MPEGLayer 1,2,and3audio files), theCD-ROM
pack for reading track data from a CD, and the HD-Recording pack,
whichprovidesfacilities for creating fancy recordingapplicationswith
multi-track cut-boards, digital track mixing, andmore.

Imentionedat the beginningof this review that many of the Swift‑
Soft components areavailable asActiveX controls. If you knowmuch
about De lph i and C++Builder, you’ l l appreciate that these develop‑
ment systems don’tmake it easy to create an ActiveX component from
scratch. Instead, they’re orientedtowards takingan exist ingVCL con‑
t rol andputt inga wrapper around it thatmakes it look l ike anActiveX
control to the outside world. Al though this works reasonably well,

Figure 5 - T h e AV I fi le player was created us ing jus t two compo ‑
nents f rom the AV I Pack.The con t ro l un i t a t the bo t t om of the
screen is highly configurable such that y o u can remove various ele‑
ments of the controller and even change the colour of the LEDs.
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y o u ’l l often find that particular properties aren’t visible in ( fo r exam‑
ple)VisualBasicor VisualC++ because the type of the property isn’t
automatable. As a general rule, convertinga VCL component to work
as an ActiveX control is rarely a one-step process but often involves a
certain amount of ‘tweaking’.

If you’re seriously interested in getting into VCL-based ActiveX
component creation, then I ’ d recommend that y o u purchase the
source code to the SwiftSoft components that interest you. Not on ly is
this a good idea anyway (security, port ing to future versions of Del‑
phi , etc) but you' l l find that the source code contains a small number
of judiciously placed conditional-compilation statements that wi l l
teach youa lot about the best way of organis ing controls such that
they can becleanly compiled for either ‘nativeVCL’ or ActiveX usage.

Time to start digging....
I must apologise for the brevity of some of the Pack descriptions, but
asyou ' l l havegathered by now,the SwiftSoft Multimedia toolkit com‑
prises a hugenumberof components and there simply isn’t the space
to give everythinga fair crack of the whip. In this review, I’ve tried to
concentrate on those aspectsof the toolkit that I’ve personally been
impressedby, andwhich I understandwell enough to discuss. Under‑
stand? Well, yes... This leads me on to the biggest shortcoming of the
SwiftSoft tools ‐a completelack of helpdocumentation! Creatinghelp
files canbe seriously bor ingwhen comparedwi th coding,but it is st i l l
a very necessary evil. Unfortunately, there is no official documenta‑
t ion on any of the components in the SwiftSoft l ibrary, and this must
represent the biggest drawback with the product.

On the positive side, the author has written over 150 different
demos that comprehensively showcase the different components in the
various packages, and it’s a good idea to examine these carefully in
order to glean more details of the capabilities of each control. Doing
sow i l l go a long way towards mak ing up for the lack of documenta‑
tion. If you check out the SwiftSoft newsgroups (the server has an IP
address of 194.184.27.28 ‐ there doesn’t seem to be any domain name),
you' l l find that a number of enthusiastic SwiftSoft users have been
wr i t ing HTML-based documentation for some of the available Packs
(spurredon by the offer of free source code for the package that they’re
documenting). Thebad news is that manyof these peopledon’t appear
to be native Engl ish speakers, and the amount of effort that’s been
expended in creating documentation looks suspiciously l ike the
absoluteminimumneeded in order to acquire the coveted source code.
You w i l l gain more ins igh t f rom perusing the demo programs, and
from the helpfuladvice of RonaldDittr ich in the SwiftSoft newsgroups.

To conclude then, the SwiftSoft Multimedia Toolsdo indeed com‑
prise a l ib ra ryof ‘fabulousbeautyandcleverness’. It is atreasure chest
b r imm ingwi thgoodies for al l seriousDelphi/C++Builderdevelopers.
(And if you factor in theActiveX stuff, other development systems too.)
But as with a l l bur ied treasure, a certain amount of d igg ing is
required, and al l the more sobear ing in mind the lack of documenta‑
tion. Nevertheless, those who perseverew i l l be r i ch l y rewarded...

As mentioned above, the SwiftSoft website is at http://www.swift‑
soft.de. Here, you'll beable to download trial versions of the software
(includingActiveX variants), the numerousdemoprograms,and that
deeply cute WinAMP clone, as well as checking the latest prices for
single Packs and bundles. a

DaveJewell is a freelanceconsultant, programmer, and technical
author specialising in low-levelsystemsprogrammingunder
Windows andDOS.He is the author of InstantDelphipublished by
Wrox Press. You can contact Daveat Dave@HexManiac.com
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Linux world
Ignoring the myths, Peter Collinson exploreswhat Linux has to offer. He discovers Disk

Druids, the LILO, and Gnome, bu t no gnus or penguins.

must confess that I had no t managed to look seriously at L inux the r d i s t p r og r am reaches ou t f rom this machine ensur ing that
un t i l recently. I suppose that I ’ve been put o f f a l i t t l e by the hype. other machines contain the same files. To clonea filesystem, I just

Another reason for the evasion is that I’ve been more than happy r u n r d i s t to localhost prov id ing an offset dest inat ion filepath to
wi th my BSD/OS system. Each release from Berkeley Soft- copy a l l the files under the r o o t of the filesystem to
ware Design Inc (BSDI) has been well engineered another disk.
and the system has sat runn ingmy web service I f I lose the web machine for any reason, I have
and DNS for some six years with no substan- a spare wo rk i ng filesystem that I can use , albeit
t i a l problems and impeccable re l iab i l i t y. by pu l l i ng the disk o u t o f the t owe r. The plan
My web service has beenout of action for was to be able to load that disk into another
a b o u t3 or 4 days in those six years, and machine, so the o r i g i n a l sys tem can be
none of this downtime is attributable taken ou t of service and repaired. I
to the system itself. I should say that decided to bu y a SCSI adapter f o r my
at one t ime I was responsible fo r Pentium NT sys t em , and since I was
sel l ingBSD/OS in Europe, but this buy i ng a cont ro l le r, I decided that I
has not been the case fo r four m igh t as wel l buy a new disk to go
years. w i t h i t . This new plat ter provided

Another reason fo r avo id ing me w i tha place to p u t L i nux .
L inux was tha t I ’ ve n o t rea l l y hada
spare machine on whichI could test
or use i t . However, when the last
release of BSD/OS arr ived, I came
to the conclusion that i t was
t ime to replace my web
server machine, an ageing
486/33 wi th 32 MB of
m e m o r y and I S A Ether‑
ne t card. The new Pen‑
t i um machine cos t me
significant ly less than the
or ig ina l 486, and provides
oodles mo r e power. There
ac tua l l y seems to be a great
benefit in hav ing a fast CPU,
SCSI disks, loads of memory, anda PCI
interface card fo r TCP/IP. Web perfor ‑
mance improved magnificently.

The advance of technology has meant
that b i g disks are cheap, bu t backup tech‑
nology hasn’t really improved. I ’dbackedup
the 486 ove r the network to my Sun, and
allowed the Sun Legato sys tem to store the
files on DAT. The web machine was getting
t o the point where dump ing its data over the out tha t the vendors are d i s t r i b u t i n g different
network was n o t r e a l l y viable. To prov ide packages, but there is significant commonali ty between
some measure of data security, I had decided to b u y two them. L inux has learnt a l l the lessons that Un ix taught us about
SCSI disks fo r the n e w setup. Every n igh t I clone the maindisk onto system divergence, and starts by lean ing on the fi rm p la t f o rm that
the spare d isk , us ing a standard program called r d i s t , which was Posix has provided.
or ig inal ly designed to ensure that a set of workstations were r un - The same kernel is used in a l l the systems and Linus Torvalds
n i ng the same code. One machine is designated as the master and _is i ts ‘owner’. This means that vendors track the offic ia l kernel

Look ing at Linux
You probably know that standard stuff
about L i n u x ; i ts history, its development
over the Ne t , e f c , so I ' l l avoid a l l that
here. I f you don’ t , then you can visit
a L inux website and top up you r
historical knowledge. L i n u x is
distributed under the GNU Pub‑
l i c L icence and can be copied

freely. I didn’t fancy pu l l i n g code
over the N e t , becauseI f e l t that I

wouldn’t qu i t e know what I had and
whether i t was configured and work ing
properly. A few organisations generate
a L i n u x CD set that y ou can ins ta l l on
you r machine. I decided to star t l ook i ng
fo r a preconfigured package because

that provides some s tab i l i t y and
comes w i th support.

O n the s u r f a c e , i t ’s deeply
confus ing that t he re a r e sev‑
era l L i nux vendors. Su re l y
these people are put t ingou t dif‑
ferent systems? We l l , it t u r n s
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releases and this stops them from making gra tu i tous changes to
system calls. This means, at the system call level, that the systems
from different vendors are no t only source compatible but w i l l r u n
the same binaries.

Binary compatibility is asomewhat complex process these days.
Binaries can be compiled ‘stat ical ly’ , and w i l l arr ive on your
machine as complete ready-to-run programs. However, most pro ‑
grams re ly on a local version of the C l ib ra ry that is loadeddynam‑
i ca l ly when the program is r u n ( th i s is the Un i x equivalent of a
DLL ) . There’s evidence that there has been two flavours of th is
l i b ra ry ou t there in L inux land, but things are stabi l is ing in favour
of the Free Software Foundation’s ELF (Executable and L i n k i ng
Format)and the GNU library.

Each package on the CD comes w i th the same kernel and set of
libraries.What else? Well, there is a set of basic Unix commands and
utilities. Most of the f ree ly available versions of these p rog rams
emanate from the FreeSoftware Foundation’sGNUproject, and since
this is the on ly source of clones, the CDs contain them. In addition,
some systems havebeenwritten specially for Linux,andplacedunder
the GNU licence for redistribution.

Of c o u r s e , there is the quest ionof Un ix compat ib i l i t y in the
GNU programs. The people who created GNU clones of Unix pro‑
grams usually ‘improved’ on the original, addingnew features. And
when you are wr i t i ng somethingf rom scratch there’s a temptation
to fix bugs that existed in the or ig ina l code, which means that cer‑
tain idiosyncratic features no longer operate asbefore. A true clone
needs to clone bugs too and be ‘bug-compatible’. Well, I suspect that
the GNU programs havemany areas of difference, but they don’t
seem to matter much. Unix has always suffered f rom divergence
anyway, and I think that on the whole Posix hasmade great inroads
in defining the desired behaviour: programs wi l l often mainta in
the bugs, bu t require you to select ‘Posix behaviour’ to see them.

Compa t i b i l i t y i s also helped because L i n u x i s widespread
enough for i ts behaviour to beconsidered the de-facto standard. Peo‑
ple are changing programs to fi t in w i th L inux. For example, I’ve
been involved w i th the g roup that maintains the Jove editor for
years. We discovered in the ear ly days of L i nux that the person
responsible for w r i t i ng the c u r s e s l i b ra ry had implementeda fea‑
ture d i f fe ren t ly from a l l known Unix implementations, and he
refused to ‘add a bug in to his code’. The Jove source now programs
around th is problem.

Linux’s networking infrastructure is based on the free code from
Berkeley, andmost of the basic networkinguti l i t ies are derived from
that source. Other subsystems and commands have been picked up
from the BSD releases, and again, since this is the only source for
those commands, a l l CDs wi l l contain the programs.

Finally, we have windowing systems. The glue for the windowing
system, the X11Release 6 source, is freely available. This provides a
sampleX server, but n o t one that is tuned to the Intelworld, w i th i ts
plethora of different cards and screens. The only freely available
source for an X server is the Xfree86andmost of the CDs contain this.
The capabilities of the windowing system are an area where the CD
packages tend to diverge. They use the core set of utilities, but tend to
pu l l in different window managers and programs. I suspect that the
recently announced Gnome (GNUObject Model Envi ronment) desk‑
top manager from the GNUproject is set to become ubiquitous, and
wi l l cure this problem.

Hopefully, you wi l l conclude from the above description that a l l
LinuxCDscontaina common set of core functions andthe vendor wil l
haveaddedsome goodies to differentiate their releasefrom any other.
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behaviour to be
considered the de-facto
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The situation is further complicated by these vendors placing some
por t ionof their own software intoOpen Source. Forexample,RedHat
has developed r p m , the Red Hat package manager, which is used on
their systemto control the installationand removalof software. The
x pm system is fast becoming a de-facto standard, wi th r p m files pop‑
p i ng up al l over the Internet.

None of this helps you to make you r mind up about which CD
y o u should buy. What goodies w i l l I get on one CD and not on
another?The Net doesn’t help either; al l the pages I have found that
contain comparisons are out of date by more than two years, and
that’s a long time in the development of any system. Stuck wi th this
prob lem, I elected to go fo r the Red Hat d is t r ibu t ion , la rge ly
because it’s the market leader.

Gett ing star ted w i t h Red Hat
The RedHat distribution arr ives in a shrink-wrapped box con‑
t a i n i ng a sizeable book, three CDs, and a floppy disk. The CDs
break down in to installation, source,and a CDwith commercial
offerings, such as Corel’s WordPerfect package. The commercial
p rog rams aremostly time-limited or reduceddemo versions. They
come in r p m format and so can be installed and removedeasily.
However,at the beginning, you want to get the system installed and
running. The first sizeable chunk of the book describes the myr iad
ways that you can install you r Linux system, and is intended to get
y ou up and runn i ngquickly. You are advised to read this section of
the book at least twice. When you a re ready, you bang the boot
floppy into the drive and start the machine.This boots a Linux sys‑
tem that is used to instal l s tu f f from the CD onto you r disk.

Wi l l it r u n on your hardware? The answer is usual ly ‘yes’. Of
course, it ’s noth ing new to have to wo r r ya l i t t le about compatible
hardware when insta l l ing a Unix system. The PC hardware world
is fu l l of funny hardware. However, in my case, the PCI interface
card for TCP/IP came along w i t h various dr ivers fo r Microsof t
products ona floppy. In general, apart from these binary drivers,
the hardware interfaces a r e undocumented. Sadly, the driver
diskette is useless when install ing a Unix system and many Unix
device drivers are reverse-engineered by someone painstakingly
pok ing at the hardware, sometimes w i th a blunt stick, to discover
how the device is driven.

In recent times, things havebecomeeasier. SCSI hasbeenaround
for sometime, and a l l U n i x clones on Intel hardware have very l i t‑
tle trouble in d r i v i n g SCSI adapters. Once they can do that, they can
drive disks, tapes, and CD-ROM drives attached to that adapter.
Some of the SCSI controllers have firmware that’s loaded at boot
time, but it seems that L inux can handle that. Furthermore, thePC
world has produced the ATAPI interface, which allows the system
to support a variety of devices w i t h a compatible interface. On the
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Tracing revolutionizes debugging!
Are your complex applications crashing and you can’t find out
where and why. Do applications crash at your customer's site
and you are not able to reproduce the problem yourself? Now
there is a solution for this regular occurrence in the development,
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reproductions and debugging. With BugTrapper™ from MulTek,
the need for on-site support is minimized and bug reproduction
is simplified.
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USYSTEM
W w Y C I E N C E

“One o fthe most significant[ d e v e l o p m e n ttools] t o
come to light in the past year.”

‐ IEEE Spectrum magazine, January 1999

To Order Telephone 0171 833 1022 or Fax 0171 837 6411www.systemscience.co.uk



The

Complete
Solution
for

Software
Distribution

InstallShield 5.5 Professional
The complete professional installation development system.
* Windows 98/NT logo compliance * Integrated Installation
Development Environment * New VB 5.0 and VB 6.0 Project Wizard
* Dynamic File Linking * Advanced Media Building Technology
* Function Wizard * Visual Registry and Visual Shell Objects Editor
* New Templates for ODBC 3.5, BDE 5.0, PowerBuilder 6.0 and
Access 97 * SMS installation / uninstallation support, Command-line
build for batch p rocess i ng * includes PackageForTheWeb™ 2 for
creating single self-extracting EXE or CAB files

InstallShield Express 2.1
A visual, point-and-click installation development system.
* Automatic handling of common Windows 98/NT logo compliance
i s s u e s * New VB6.0 Express Setup Wizard * Point-and-Click support for
installing common components * Express Extensions allow calls to
external DLL functions and launch EXE’s from within the installation
* Language support for English, French, German, Italian, Spanish,
Dutch, Finnish, and Swedish

DemoShield 5.4
A quick and easy way to give your software the
competitive edge.
* On-the-Fly Editing * New Demo Wizard and Template Demos
* Enhanced Multilingual Support * ActiveX controls for Web-enabled
demos * Point-and-Click Design Environment and Media Libraries for
simple multimedia authoring * provide links to demos, Web pages, or
other applications from within your demo * Setup Wizard for creating
a customised setup for distribution v i a CD, floppy disk, or the Internet
includes built-in macro recording and screen capture tools to simulate
live act ion in your demo

InstallShie
NEW FROM INSTALLSHIELD SOFTWARE CORPORATION

d. Software Corporation

I t A l l S t a r t s Here .

InstallShield for Windows CE
InstallShield for Windows CE is aPC-based software solution
for easily creating the installation files for Microsoft Windows
CE-based applications and Microsoft Windows CE-based desk
top c o m p a n i o n CE applications
InstallShield for Windows CE supports the desktop-to-device,
internet-to-device, and PC Card-to-device install s c e n a r i o s for
delivering your application. Intelligence about specific devices
and processors is built in to ISCE, insulating the eng i n ee r from
the particulars of the form factor(s) they are targeting

InstallShield for Windows installer
InstallShield for Windows installer is designed to support the
new Microsoft® Windows installer se r v i c e . This enables an
application to r e c e i v e the Windows 2000 logo and to support
new Total Cost of Ownership reducing features like component
level install/uninstall, application advertising, auto-repair of cor‑
rupt application components, and automatic rollback after a
failed installation

© Copyright 199¢
trademark

trademark of ins
r e g i s t e r e d t rade ma r k o f Microsoft Cor

Software Corporation. All rights reserved. Instal lShield is a registered trademark a n d se rv i cemark a n d DemoShield isa registered
Corporation. DemoX a n d DemoNow are trademarks of InstallShield Software Technologies, Inc. The Yellow Pad Checklist is a

a (Pa ten t Pending). “it Al l Starts Here” is a s e r v i c e m a r k a n d reg i s t e r ed trade ma r k of InstallShield Corporation. Windows is a
ation. All other trade ma r k s are p rope r t i es o f their r e s p e c t i v e owners

QBS Software Ltd.
Tel: +44 (0) 181956 8000
Fox: +44 (0) 181956 8010
Email: info@qbss.com
Web: www.gbss.com

InstallShield.
Software Corporation
www.installshield.com



whole, w i th Linux, if y o u have a reasonably recent machine con‑
taining devices from majo r manufacturers (o r attached to SCSI or
ATAPI controllers that follow the specs), then the chances are that
that you can boot Linux.

You don’t actually need a CD-ROM drive attached to the
machine if y o u have access to a network. Linux can boot f rom a
v a r i e t y of sources. Yo u can p u l l t h e data f r o m a CD-ROM on
another machine on y o u r network, or place the data on the disk of
another machine. You can then access that data using the Network
Fi le System (NFS)or the standard L A N Manager networking sys‑
tem that’s supported by the various flavours of Windows. I t ’s actu‑
al ly possible to pu l l the boot floppy from the RedHat site using FTP,
and then ins ta l l the remainder of the system using FTP. If y o u
attempt this installation route,I expect that you w i l l do loads of sit‑
t i n g around being patient. I t ’s probably not something that y o u
want to do if you are connected to the Internet by phone.

Linux provides considerable flexibi l i ty for handlingthe disks that
are attached to y o u r machine. Your L inux system can share y o u r
disks with other operating systems that may be resident on your sys‑
tem. It comes w i t h a flexible bootstrap mechanism known as L ILO,
which I certainly associate with uncomfortableplastic inflatable beds,
but actually stands for the LInux LOader.L ILO allows you to specify
which operating systemyou wish to boot.

I’ve always beena l i t t le queasy about two operat ing systems
sharing one system. I am more worr ied about the potent ia l prob ‑
lems that can be caused by shar ing a disk between those operat ing
systems. However, I think that having loaded the system a couple
of times, I would be able to organise a co-resident system installa‑
t ion pretty easily.

However, I must confess that even though I was attempting to be
prudent in instal l ing L inux on a brand new empty disk, leaving my
extant NT system disk untouched, I sti l l managed to write over the
NT system. I did this only once - I don’t tend to make the same mis‑
take twice, especially when it takes around a day’s work to get my
NT system back into a completely usable form. My problems really
stemmed f rom not reading the book careful ly enough, or rather
sk imming rather than reading i t . Don’t make the same mistake.
A l thoughI th ink that the book is somewhat complex, there are so
many possible ways to installLinux that a simple step-by-step guide
is hard to create.

I ' dalways planned to r u n L inux on my sparedisk leaving NT to
fend for itself on the other. To boot the system, I could instal lLILO
on the ma in boot disk and answer some questions to start one or
the other system. However, my desire to leave the NT system disk
untouched got the better of me. I’ve chosen to boot the Linux sys‑
tem f rom a floppy. I remove the floppy when I want to r u n NT, and
allow the BIOS to boot f rom the ISA disk. I push the floppy in to the

Web resour
‘There are loads of Linuxpagesonthe Wet

are p e r s o n a l‐ ‘My page o f
|startingpointis‘Linux Online
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Installation is actually
very easy with the Red

Hat system. You can have
the system up and ready
to go in about 20
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drive to boot Linux. The kernel is loaded from the floppy, and then
the system switches to r u n n i n g from the SCSI hard drive. A l l this
works wel l , and intu i t ive ly.

Installation
Installation is actually very easy wi th the Red Hat system. You can
have the system up and ready to go in about 20minutes. Most of the
time is spent wait ing for information to bepulled from the CD. If you
are usingother installationmethods, then it wil l take longer because
loadingfiles wil l r u n more slowly.

L i nux wants to spl i t y o u r disk into several chunks, called par‑
t it ions. These can m a p onto the DOS par t i t i ons that exist on y o u r
system, or several Linux par t i t i ons can be placed in one DOS disk
segment. It m a y seem w o r r y i n g that L inux can see extant (and pos‑
sibly) used part i t ions on the disk. I f you have a working system in
one of these part i t ions, then y o u don’t want to clobber i t . Don’t be
too worried; this is actua l ly a plus. It means that once installed,
y o u r Linux system can obtain files f rom the other operating sys‑
tems, assuming that it understands the filesystem layout. The ker‑
n e l on my system doesn’t understand NT NTFS, a l though I
understand that the most recent kernels can actual ly read files
f rom the NT filesystem.

RedH a t offers two possibil i t ies for programs that are used to con‑
figure the disks. They have their o w n Disk Druid,which is quite sim‑
ple to use,although somewhat limitedbecause it’s aimed at providing
a standard setup.They also supply the standard Linux f d i s k pro‑
gram. I opted to use Disk Druid, largely because it seemed friendlier.
It would havebeen fine, except that i ts human interface isa l i t t le
counter-intuitive for the uninitiated. Disk Dru idoffers two standard
disk part i t ioning schemes: Workstation and Server. I t also permits a
Custom layout.

My problems stemmed f rom the fact that I was insta l l ing on a
separate disk and was forced to use the Custom setup. The GUI
makes no suggestions on how large specific par t i t i ons should be,
so I was stuck. I decided to look at the settings that were established
by the other two standard setups and the NT disk wasoverwritten
while I was doing that.

Essentially, the plan for the part i t ioning is:
« havea partition that’s used for swapping, supporting the virtual

memory of the machine;
e havea t iny part i t ion start ingat the lowest available block on the

disk used for booting the system;
e have a smallish part i t ion that’s used fo r the root of the filesys‑

tem;
e and split the remainingdisk into sensible chunks for other por‑

tions of the data that’s coming from the CD, leaving space for
user files.
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The default setting puts the swappingpar t i t ion in the centre of the
disk ( w i t h the root par t i t ion next to i t ) , places the bootstrap part i t ion
in the low blocks on the disk, and then splits the remaining space
between the other partitions. I suppose that I spent some time in get‑
t ing the part i t ions looking r ight . Once the system is installed, they
are hard to alter without starting from scratch again.

The instal lat ion processcontinues by loading the files y o u need,
and it allows you to configure your network andX Window system. At
the end of the day, you end up witha fu l ly functioning Unix system
that’s certainly ready for use asa main Internet server.

What you get
What do y o u get? Well, there’s a fu l l y functioning Unix-like system
that’s completely ‘ Internet ready’ in the sense that it supports a l l the
uti l i t ies y o u would need asan ISP. There is a complete set of Unix
tools, and tons of programs that can be used to manipulate and view
tex t , images, and audio in various forms. And there’s a fu l l y func‑
t ioning development environment (no t only CandC++ but also many
other languages, both old and n ew ) .

I a m pleasedwith my Linux system; I have had few surprises, or
at least, only niceones.When I’ve typed a command ‘out of the blue’,
i t ’s generally been there and worked as expected.

The r p m package manager is great; I’ve used it to update the CD
code from new versions that I’vepulled from theWeb. I’veconfigured,
compiled, and installed a version of the kernel. You can r u nwith the
generic one if you wish , but can create one that’s tuned for your hard‑
ware. I’vecompiled and installed Jove frommy sources; this is always
a good test of a system,although the program is easily portable to a
BSD or Posix environment.

TheRedHat distribution issuppliedwith three different XWindow
managers, so you can find a look and feel that you like. It ’smade very
easy to switch between these. I decided that I would test portabil i ty by
pul l ingthe Gnomedesktop manager and installing i t . Thebasebinary
distribution of Gnome in r pm format is about 27MB, so I left the FTP
command runningovernight. It’s probably not somethingyou want to
pul l if you are connected to the Internet using the phone system.

Gnome went in very easily; I had to create one file, restart X, and
off it went. I t ’s very impressive and should pu t paid to a l l those peo‑
ple that say that L i n u x is not ready fo r the desktop. It ’s marg ina l l y
flaky ‐ I’vehad the odd th ing die on me ‐ but these things do get fixed.
However, i t seems sufficient ly good for me to want to use it fu l l time.

I t ’s ha rd to find th ings that are deficient in the system. One
problem is perhaps documentation. The system arrives w i th some
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tradit ional Un ixman pages, which of course I am used to. However,
there are other sources of documenta t ion , which means that you
can end up searchinga l i t t l e too hard fo r relevant information.
GNU has tradi t ional ly documented i ts p rog rams us i ng t e x i n f o
format. This is approachable if you use the ema c s ed i to r, and in fact
the standard p rog ram for looking at th is information throws you
into emacs.Final ly, there are several FAQsand HOWTO files stored
o n / u s r / d o c (these are i n text f o rma t ) . The Gnome sys tem pro‑
vides an interface that integrates these sources together into one
GUI. However,this lacks search facilities.

Isuppose I have niggles about some aspects of someGUI interfaces.
It ’s aproblem that they have been designedand implemented by a
huge number of people, so they often differ in what is provided and
sometimes contain non-intuitive aspects.Again, I suspect that in time
Gnomewi l l stabilise this.

Ihavemoreniggles about the source CD that RedHat supplies. It’s
not documented very well. There should be a readme file on it that
tells y ou how you are expected to ins ta l l the source. The Red Hat
pr in ted documentation relegates any mention of the source to a sec‑
t ion on the FAQlist ings.

However, I’vehad to work hard to find much to complain about. The
RedHat distribution is certainly wortha lot more than you pay for it. If
you want something that glues you to the Internet, then Linux is a good
contender. I sti l l maintain that not enough is knownabout NT to make
it a really safe choice for puttingonto the Internet. If you want a work‑
station, then Linux is certainly heading in the right direction. r

Peter Collinson is afreelance consultant specialising in Unix. He can
be reachedelectronically at pc@hillside.co.uk, by phone on 01227
761824or on the Web at http://www.hillside.co.uk.
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Casts and conversions &
Francis Glassborow examines cast ing in the object-based world of C++.

hough dangerous, casts are f a i r l y s t ra ight forward in C. T h e y
explici t ly convert a value of one type to a value of another type.

Notethat C-style casts are concerned with convertingvalues (rvalues
in the formal terminology of the language) and noth ing else. While
some compilers faced with:
v o i d example ( v o i d * v p t r ) {

( ( i n t *)vptr) ++ ;
/ * o t h e r code * /

}

do what you expect by increment ing v p t r to point to the next i n t ,
they should at least give you a warning becauseC does not allow you
to apply an increment operator to a value. Even if it did, it is the value
of v p t r cast toan i n t * that should be incremented and not v p t r

itself. Make sure you understand the difference, because this is yet
another place where we need to discriminate between values and
objects. The v p t r refers to an object of type v o i d *. In the appropri‑
ate context (and casting is one such) v p t r is impl ic i t ly dereferenced
to extract the value of the object. In a sense, lvalues are objects and
rvalues are just values.

Things change rather a lot in C++. The new-style casts are much
more than newfiner-grained ways to write casts. In addition, there are
more ways of converting things in C++. Le t us look at the latter first.

C++ provides a range of standard conversions that includes a l l
those of Cplus such things asconversions from derived type to acces‑
sible base (there is no standard conversion to a private base). If there
is a standard conversion from typeX to type Y, then you may usually
explicit ly cast (w i th a s t a t i c _ c a s t ) f rom type Y t o type X , though
this m a y not produce the results you expect. However, if y o u play
around wi thvirtual bases, youhadbetter becarefulbecause there are
some very unwelcome surprises wait ing for you. ( I a mnot going into
details here because my first guideline to programmers is to avoidvir‑
tualbases un t i l you ful ly understandwhat you are doingand are able
to take responsibility for your code.)

Weal lknowabout the traps that l ie in wait for those that cast point‑
ers. (That is why C++ is far more str ingent about v o i d * . I n C++ you
can implicitly cast any datapointertoa v o i d * but ,unlikeC,you must
be explicit the other way.)Be even more careful if you are tempted to
cast a reference. Remember that the normal casts are about values.
Contrary to common belief a cast does not meanuse an x as a y.

In C++, sometimes we do want to do exactly that: use an x as a y .
I f we are to do that safely, the x had better be a y. Bjarne Stroustrup
inventedthe dynamic_cast for exactly this purpose. At this stage, we
move from a value-based perception to an object-based one. We stop
beingconcerned with the value contained in a pointer and start be ing
focused o n what the pointer points to. The d y n a m i c _ c a s t i s statically
checked to see if there is an inheritance relationshipbetween the sta‑
tic type of the source pointer ( o r reference) and the static type of the
pointer (o r reference) to which y o u are attempting a conversion. In
other words:
v o i d f n ( t y p e B * p t r ) {

t y p e A * a p t r = dynamic_cast<typeA *> p t r ;

/ / o t h e r code
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wi l l result in a compile-time error if t y p e B is
not relatedto t y p e a by inheritance.There is a second check at runtime
to see if p t r actually points to an object for one of whose constituent
parts is of t y p e A . If it is, we get back the address of that constituent, if
not,we get a nullpointer.

The same principles apply when using d y n a m i c _ c a s t s and refer‑
ences, except that runtime fai lure has to be handled by throwing an
exception. Note that d y n a m i c _ c a s t does no t result i n a conceptually
new value being produced because it is concerned with the object
beingpointed or referred to.

There are two other casts available i n C++. The c o n s t _ c a s t isnot
about values but about the optimisation/writability of an object. It
allows the programmer to add o r subtract vo la t i l e / cons t qualifi‑
cation to or from an object. It has two main uses. Both are suspect in
general but okay if you know what you are doing. The first one is to
allow w r i t i n g to a c o n s t protected object. The second is to steer selec‑
t ion of an overload resolution towards (o r away f rom) a function that
has an (un)qualified parameter.

The last o f the n e w style casts i s the r e i n t e r p r e t _ c a s t . The
long, ugly fo rm is deliberate because it is dangerous in the extreme.
Essentially, it represents exactly what m a n y th ink an ordinary C‑
style cast does: use an x as a y. Do not convert values, bu t convert
your view of them.

You should understand why C++ introducedthese new casts. The
old C-style cast was fine in a value-based world but fel l far short of
what we needed in a C++ object based world.

Conversions
The C-stylecast (used i n a C-like fashion) anda s t a t i c _ c a s t are con‑
cerned with values and hence with conversions. Many programmers
have a difficulty w i th understandingwhere a compiler can find con‑
versions. I have already mentioned the standard ones and the i r
inverses, but there are two other groups of conversions: constructors
and conversion operators.

Unt i l relat ively recently,a n y constructor that could becalled wi th
a single argument doubled up asa conversion function from the argu‑
ment type to the class type. This hadsomuchpotential for havoc that
instructors had to teach students mechanisms whereby they could
avoid constructors that could beused with a single argument. These
were ugly. Eventually a sufficient number of technical experts felt
strongly enough about the subject to fix the problem. A n y construc‑
to r canbequalified ase x p l i c i t . Doingsoprevents it frombeingused
as any part of an impl ic i t conversion from one type to another. You
are strongly advised to qua l i f y a l l y o u r constructors as e x p l i c i t
(except, possibly, y o u r copy constructor), even those that currently
take mult iple parameters ‐ some day a maintenance programmer is
going to add some apparently convenient default arguments.

Finally, you can wri te a conversion operator to convert from the
class type to some other type. Time for an example:
c l a s s  D a t e  {

p u b l i c :
D a t e ( i n t d a y = 1 , i n t mon th = 1 , i n t y e a r = 1 ) ;

f r i e n d o s t r e a m & p r i n t ( D a t e c o n s t & o s t r e a m & ) ;
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/ /  o t h e r  d e t a i l s
yi
I have skipped other details irrelevant in
this context. Consider:
i n t m a i n ( )

i n t i = 1 ;C++ p r i n t ( i , c o u t ) ;

}
Iknowthis is simplistic, but I am stripping the code down to illustrate
the point. It is extremely unlikely that you intendedto treat i asa D a t e

but that is what the compiler wi l l do. The p r i n t function needs a D a t e

c o n s t &andthe D a t econstructor canprovideone. Eventherulesabout
binding temporaries to references wi l l not help here because they are
suspendedfor c o n s t references.However, qualifyingthe constructor as
e x p l i c i t wouldhavestoppedthe compiler usingthe conversion (unless
we explicitly provided the conversion: p r i n t ( D a t e ( i ) , c o u t ) ; ) .

Consider what happens when some bright programmer decides to
provide a conversion operator to convert a D a t e into a l o n g represent‑
ing the Julian Day for the date. The following prototypegets added to
the class definition: o p e r a t o r l o n g () c o n s t ; Everything is fine unt i l
the day dawns when something l ike the following coding slip occurs:
i n t m a i n ( ) {

D a t e d 1 ( 1 , 1 , 1 ) , d 2 ( 1 , 1 , 2 ) , 4 3 ;
3  =  d i - d 2 ;
/ / o t h e r code

}
And once again the compilerhappily compiles our code toproduce rub‑
bish. It first converts di and d2 into l o n g s , then does the subtraction,
and then converts the answer back into a D a t e that it stores in 43.

Of course, you wi l l neverdoanything sosilly, but an excellent cod‑
i ng guideline says, ‘write your code so that mistakes are discovered
at the earliest possible time’. Qua l i f y i ng y o u r constructors as
e x p l i c i t and avoiding wr i t ing conversion operators increases your
chances of catching idiocies.

A book
WhenI was first offered a review copy of Michael Rosing’s Jmple‑
mentingelliptic curve cryptography (ISBN1884777694) I knew enough
to expect a murky text out at the frontiers of cryptography. However,
before I passed it on to a specialist reviewer I looked inside the cov‑
ers. What I found pleasantly surpr ised me. Here is a book that
explains a highly technical subject in a way that any good software
developer w i th some understandingof C wi l l beable to use. If you are
lookingfor an alternative to PGP(particularly to embed in your prod‑
uct), I think you wil l benefit from studying this book. However, you
w i l l need to do some work aswell as reading.

A conference
By the time you readthis, planningfor the nextjo int venture between
EXE and ACCU wi l l be well under way. But for the moment just keep
September 15-18 free andp lanto be at the Oxford Unionon those days.
If you don’t, you m a y well regret i t .

Last month's problem
Last month’s problem was to consider what is wrong wi th the imple‑
mentationof m a i n in the following code.
# inc lude  <s td io .h>
# i n c l u d e ’ < c t y p e . h >
s t r u c t c h a r l 0 { c h a r d a t a [ 1 0 ] ; } ;

t y p e d e f s t r u c t c h a r l 0 m y s t r i n g ;
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m y s t r i n g u p p e r c a s e ( m y s t r i n g i t e m ){
Biolagaeys
f o r ( i = 0 ; i<10; + + i ) i t e m . d a t a [ i ] = t o u p p e r ( i t e m . d a t a [ i ] ) ;
r e t u r n i t e m ;

i n t m a i n ( ) {

m y s t r i n g h e l l o = { " H e l l o " } ;
p r i n t f £ ( "%s W o r l d " , uppercase ( h e l l o ) . d a t a ) ;
r e t u r n  0 ;

ty
I f y o u look carefully a t u p p e r c a s e , you w i l l note that i t returns a
m y s t r i n g by value. If you are used to C++, this may not immediately
stand out as being a potent ia l problem. C programmers m i g h t be a
litt le more suspicious, and this is C code.

The problem i s with that u p p e r c a s e ( h e l l o ) . d a t a . Remember
that this i s exactly equivalent t o ( « u p p e r c a s e ( h e l l o ) ) - > d a t a . O f
course, you may not be used to th ink ing of the equivalence that way
round. However, when we write it that way the problem starts to sur‑
face; you cannot take the address of a value (a temporary in C++ ter‑
minology). To put it in a more conventional form: you cannot apply
the dot operator in C to an rvalue. It wasvery simple in C:the dot oper‑
ator had to have an lvalue as its left operand.

The ruleshavebecomemuchmoreconfused in C++.For reasonsthat
appealed to some (but caused more than a little concern amongthe UK
technical experts), C++ decided to allow the dot operator to beapplied
to temporaries (rvalues). I am not going to rehash the whole argument
here, but the upshotis that some invalidC code has become valid C++
code. In addition, C++ gives a meaningtoa returnof a c o n s t value.

For example, consider:
c l a s s m y I n t {

/ / c l a s s d e t a i l s
yi
m y I n t o p e r a t o r + ( m y I n t & l h s , m y I n t & r h s ) ;
This allows you to write such counter-intuitive code as:
i n t m a i n ( ) {

m y I n t  i  =  3 ,  j = 4 ;
i t j = i t d ;

}
To prevent that si l ly assignment to the temporary returned by evalu‑
ating the left-hand i+ j,you must replace the prototype for o p e r a t o r

+ with: m y I n t c o n s t o p e r a t o r + ( m y I n t & l h s , m y I n t & r h s ) ;

Most C programmers (and many C++ programmers) wi l l th ink that
the c o n s t is unnecessary, but including it ensures that you can apply
only read-only operations to the returnvalue.

This month's problem
Look at the following function that a student wrote to pr in t out the let‑
ters of a word in reverse order. At first sight, the function is fine, but
when the code was tested the computer appeared to lock up. Why?
v o i d r e v e r s e _ p r i n t ( c h a r c o n s t * c o n s t w o r d , s i ze_ t s i z e ) {

a s s e r t ( s i z e > 0 ) ;
f o r ( ; - - s i z e > = 0 ; ) p u t c h a r ( w o r d [ s i z e ] ;

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG £30 ( inc ludingACCU
membership). Forfurther informationandapplicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r i n g 01865
246490, or email editor @accu.org.

E X E j u n e 1 9 9 9



Al l the best 1
in one box

Follow the LEADer with LEADtools 10
LEADtools offers the widest variety of imaging technology available in a single integrated
development toolkit. LEADtools can be used to enhance and manipulate applications such as
image databases, printing and drawing programmes, video production systems and compressed
image transfer systems via networks or phone lines. LEADtools, unlike most other image
processing products, wi l l support an extensive range of image file formats making it an
extremely powerful and versatile image development tool. LEADtools contains an impressive
collection of over 60 image processing features including:

Internet / Intranet
LEADtools features Net Aware ActiveX with ASP support and
a Netscape Plug-in, that can be used with Netscape Navigator
or Microsoft Internet Explorer to load display and save any of
the image formats that LEADtools supports. LEADtools wil l
allow you to create video, audio and data client server
applications including video conferencing over the
internet/intranet.

P r i n t i ng

LEADtools performs all of the image processing necessary to
print directly to any printer with the highest quality and also
the ability to print tex t and multiple images on the same page.

Telephone: 01344 873434
Email: sales@contemporary.co.uk

Database

LEADtools has specific features designed for the imaging
database developer, such as load/save memory, load/save file
offset, VB data binding, 32-bit ODBC and a customised OLE
2.0 in-place server.

Screen Capture

LEADtools wil l allow you to capture an entire s c r e e n , an
active window, a selected window object or a selected area
(rectangle, ellipse, polygon or freehand). Resources can be
stored in EXEs or DLLs and options include multi-capture
with call back, Hot Keys and time interval.

Follow the LEADer visit ou r web site today
for ful l details of LEADtools 10.

C i g www.contemporary.co.uk
a1 The Mews, Kings Ride Court, Kings Ride,Ascot, Berkshire SL5 7JR Fax: 01344 872228



_SOFTWARE DEVELOPERS
CD REPLICATION

| short run with ondisk printing upto full colour
| PRINT ONDEMAND

COMPUTER PACKAGING
MANUALS

@Newm a n u a l sor reprints Printedboxes &sleeves @

Introducing Visual UML™
an affordable, easy-to-use,
powerful object-modeling tool
that supports al!UML (Unified
Modeling Language) 1.1
diagram types: Class, Use
Case, Package, State, Object
Collaboration, Deployment,
Component, Activity and
Sequence diagrams.
Features: Multiple document interface (MDI), chart metafile export, @Allsizes. S h o r torlong run Ring bi
group editing, diagram linking, reports, HTML export, integrated Internet i E ae ing bindere/sip cases @
connectivity, OLE Automation/ ActiveX application, and much more! Offset print orphotocopy ONE Postalcartons and labels @

Only £325 | © Wire-o or perfect binding CDidisk cases @

Professional Edition for Visual Basic adds: integrated bi-directional © Printed copyright envelopes STOP Disk pocats ©
code generation and reverse-engineering of Visual Basic (4.0 ‐ 6.0) | © Disk i é
projects, classes, etc. Can also be run as an add-in to Visual Basic. SHOP Disk duplication @

Only £450 @Dataconversion Shrink wrapping @

Developer's Edition adds: bi-directional Visual Basic interface, Visual @Artwork/origination service Assembly service @
Basic for Applications (VBA) integration, anda bi-directional interface
to the Microsoft Repository. Only £650

Visual UML includes a copy of the best-selling,
award-winning book: UML Distilled, by Martin Fowler

High quality digital printing direct from disk
in black and white or colour. Every copy an

original. Ideal for top quality screens .

wae RIDGEWAYPRESS €@@
Tel: 0118 984 5331 Fax: 0118 984 5186

E-Mail: info@ridgewaypress.co.uk
www.ridgewaypress.co.uk

From Visual Object Modelers
For more information or to download a FREE demoj / t r ia l product

visit our web site at www.visualobject.com or send an Email to
info @visualobject.com

To Purchase Visual UML in the UK...
Call Grey Matter at 01364 654100

or visit their web site at www.greymatter.co.uk

we develop.
we train.
we enlighten. 222°lcnenaa

training centre in Portsmouth or at customer
Iph ip e n around the world.

JBuilder
C++ Builder
Visual Basic Dunstan Thomas Limited is the U.K.’s leading

Visual Interdev
InterBase

SQL Server
VisiBroker Share in our success - call 01705 822254

Application Server for course details.

D U N S T A Nl gTHOMAS
SYSTEMS INTEGRATION m m m DEVELOPMENT &T R A I N I N G www.dthomas.co.uk

Dunstan Thomas Limited ) INPRISE Microsoftleenuinel
8th Floor - Enterprise House - Isambard Brunel Road ~~ d d lste Solut ion Prov ider
Portsmouth - Hampshire PO1 2RX U.K. Fax 01705 823999 g PA R T N E R Partner



Let the user take control
By incorporating the Microsoft Scr ip t Control, Mark Smith demonstrates

how y o u c a n make you r Delphi appl icat ions extensible.

ver the past few years, interpretedprogramminglanguages such as
VBScript, Perl, and JavaScript have receiveda lot of attention and

many Windows programs are now programmable via Visual Basic for
Applications (VBA). You may not have considered adding script-abil‑
i t y to your applications, but programs inevitably lack features that
some users want. Al lowing your application to be programmable can
goa longway towards fi l l ing many, if not most, unanticipated require‑
ments without the pa in of doing a new release. This month I want to
look at an easy way to add scripting to Delphi applications using the
Microsoft Script Control. This control allows y o u r user to r u n
VBScript andJavaScript (o r JScript asMicrosoftprefers to call i t ) that
interacts wi th your application and the objects it contains. As a devel‑
oper, you can expose par ts of your application to the scr ipt control,
a l lowing the end user to use these parts as i f they were global vari‑
ables. This is similar to the waythat VBA code with in MSOffice appli‑
cations uses the automation objects that the Office applications expose.

The script control type l ibrary
The Microsoft Script Control is a freely-distributable OCX control
available from the MSDN web site, o f f the ma in scr ipt ing page at
http://msdn.microsoft.com/scripting/. Once you havedownloadedand
r u nthe installationfile, you need to import the control into Delphiby
impor t ing the ‘Microsoft Script control 1.0 (Version 1.0)’ type l ibrary,
which results i n a single new component, T S c r i p t C o n t r o l i n M S
S c r i p t C o n t r o l _ T L B . p a s . Delphi does a good job o f impor t ing the
script control, wi th one exception: it incorrectly imports the I S c r i p t ‑
C o n t r o l _ E r r o r proper ty, sett ing i ts read accessor method t o b e

G e t _ I S c r i p t C o n t r o l _ E r r o r , which does notexist.The correct acces‑
sor i s G e t _ E r r o r .L ikewise, the property I S c r i p t C o n t r o l _ E r r o r i s
incorrect ly named, so I’ve changed it to E r r o r .

There are two sets of documentation available for the script con‑
trol. A help file m s s c r i p t . h l p describes the control, while an HTML
Help file v b s c r i p 5 . c h m describes the VBScript language and func‑
t ion l i b r a r y. Typically, you would include the HTML help file w i th
your application’s documentation.

Using t h e script control
The scr ip t control T S c r i p t C o n t r o l exposes a n I S c r i p t C o n t r o l
interface,which is the useful bi t . In the sample application for this
month, I use a wrapper class T S c r i p t S e r v i c e around the T S c r i p t ‑

C o n t r o l to provide additional funct ional i ty, more of which later.
The first thingyou mightwant to dowith a script control is r u nsome

scripts, and the sample application shows how to do this. First, bui ld
S c r i p t D e m o , a simple M D I text-editor application capable o f showing
andeditingseveral text files at once. Havingbuilt the application, select
Tools, Script from the menu. When the script editor window appears,
choose to open the demo. b a s script file. This contains a few VBScript
procedures that show the scripting control in action. Once y o u have
loaded a script you need to ‘compile’ it by adding the code to the script
control. Pressingthe Compilebuttonresults in the contents of the memo
control beingconverted intoa stringandpassedto the script controlv ia
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its AddCode method.To r u n a script method y o u need to pick i t from the
list in the combo-box at the top of the screen and press the Run button.
This results i n a call t o the script object’s E x e c u t e S t a t e m e n t method.

The scripts in d e m o . b a s i l lustrate a number of features of
VBScript. The module contains three subroutines ‐ M a i n , v e r s i o n ‑
A n y , and G e t V e r s i o n ‐ together w i th the statement o p t i o n
e x p l i c i t , which forces explicit declaration of a l l variables used i n a
script. Procedure M a i n uses the script control's built-in M s g B o x func‑
tion to display a message, namely the versions of Word and Excel,
assuming that they are installed. It achieves this by calling procedure

o p t i o n e x p l i c i t
s u b ma in

m s g B o x G e t V e r s i o n ( " E x c e l . A p p l i c a t i o n " )
m s g B o x G e t V e r s i o n ( " W o r d . A p p l i c a t i o n " )

end s u b

s u b V e r s i o n A n y
d i m  p

p = I n p u t B o x ( " W h a t a p p l i c a t i o n ? " ,
M s g B o x G e t Ve r s i o n ( p ) , , P D

e n d  s u b

" A p p l i c a t i o n ? " )

F u n c t i o n G e t V e r s i o n ( p l )
d i m A p p

S e t A p p = C r e a t e O b j e c t(p1)
G e t V e r s i o n = App .Name + " *
S e t A p p = n o t h i n g

E n d  F u n c t i o n

+  A p p . V e r s i o n

L is t ing 1- S imp le scripts.

I E d i t A p p  =  i n t e r f a c e ( I D i s p a t c h )
( '  ( 7 4 9 C D 4 3 F - F F E E - 11 D 2 - B 5 6 7 - B 3 C C 8 0 E 1 F 0 3 1 } " ]
f u n c t i o n G e t _ F i l e C o u n t : I n t e g e r ; s a f e c a l l ;
f u n c t i o n N e w F i l e : I E d i t F i l e ; s a f e c a l l ;
f u n c t i o n O p e n F i l e ( c o n s t Fi leName: W i d e S t r i n g ) : I E d i t F i l e ;

s a f e c a l l ;
f u n c t i o n G e t F i l e ( I n d e x : I n t e g e r ) : I E d i t F i l e ; s a f e c a l l ;
p r o p e r t y F i l e C o u n t : I n t e g e r r e a d G e t _ F i l e C o u n t ;

e n d ;

I E d i t A p p D i s p  =  d i s p i n t e r f a c e
( '  ( 7 4 9 C D 4 3 F - F F E E - 11 D 2 - B 5 6 7 - B 3 C C 8 0 E 1 F 0 3 1 } ' )

p r o p e r t y F i l e C o u n t : I n t e g e r r e a d o n l y d i s p i d 1 ;
f u n c t i o n NewFi le : I E d i t F i l e ; d i s p i d 2 ;
f u n c t i o n O p e n F i l e ( c o n s t Fi leName: W i d e S t r i n g ) : I E d i t F i l e ;

d i s p i d  3 ;
e n d ;

I E d i t F i l e = i n t e r f a c e ( I D i s p a t c h )
( ' (749CD443 - F F E E - 11 D 2 - B 5 6 7 - B 3 C C 8 0 E 1 F 0 3 1 } ' ]
f u n c t i o n Get_L ineCount : I n t e g e r ; s a f e c a l l ;
f u n c t i o n Get_Fi leName: W i d e S t r i n g ; s a f e c a l l ;
p r o c e d u r e S e t _ F i l e N a m e ( c o n s t Va l u e : W i d e S t r i n g ) ; s a f e c a l l ;
p r o c e d u r e Ad@Text ( c o n s t V a l u e : W i d e S t r i n g ) ; s a f e c a l l ;
p r o c e d u r e S a v e A s ( c o n s t F i l e N a m e : W i d e S t r i n g ) ; s a f e c a l l ;
p r o c e d u r e S a v e ; s a f e c a l l ;
p r o c e d u r e C l o s e ; s a f e c a l l ;
p r o p e r t y L i n e C o u n t : I n t e g e r r e a d G e t _ L i n e C o u n t ;
p r o p e r t y F i l e N a m e : W i d e S t r i n g r e a d Get_Fi leName

w r i t e S e t _ F i l e N a m e ;
e n d ;

I E d i t F i l e D i s p = d i s p i n t e r f a c e
( '  (749CD443-FFEE-11D2-B567-B3CC80E1F031} ' ]
p r o p e r t y L i n e C o u n t : I n t e g e r r e a d o n l y d i s p i d 1 ;
p r o p e r t y F i l e N a m e : W i d e S t r i n g d i s p i d 3 ;
p r o c e d u r e A d d Te x t ( c o n s t V a l u e : W i d e S t r i n g ) ; d i s p i d 4 ;
p r o c e d u r e S a v e A s ( c o n s t F i l e N a m e : W i d e S t r i n g ) ; d i s p i d 5 ;
p r o c e d u r e S a v e ; d i s p i d 6 ;
p r o c e d u r e C l o s e ; d i s p i d 7 ;

e n d ;

L is t ing 2 - Inter faces for Edi tApp and EditFile.
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G e t V e r s i o n , which takes an application’s automation
name,launchesthe application via automation,andthen
grabs the name and version from i t . Note that the call to
M s g B o x shows how to skip over parameters that you do

not wish t o provide values for. The procedure v e r s i o n A n y gets input
from the user usingthe built-in I n p u t Box function and thenpasses it
to GetV e r s i o n in the same way asM a i n does. Note that the variables
are declared with the d i m keyword (duh!), but have no type. This is
because a l l variables wi th in VBScr ip t are v a r i a n t s .

I f a script has syntaxor runtime errors,then y o u can query the
script control’s error interface, whichholdsthe description, l ine num‑
ber, and text at fault, among other properties. In the sample applica‑
tion, syntax errors are shown at the bottom of the screen along with
the linenumberand the offending text. For runtimeerrors, the e r r o r
text is blank, sowe retrieve it directly from the memo containing the
code instead. The script control has an O n E r r o r event, but I’ve had
mixed results getting this event to tr igger, so I use a t r y . . . e x c e p t
block to trap syntax and runtime errors.

Automating the host application
Having seen the script control actingjust l ike VBScript in any envi‑
ronment, we need to make it a value proposition for use in Delphi
applications.The script controlhas a methodA d d o b j e c t , which takes
an object nameanda dispatch interfaceobject, allowingthe scr ipt pro‑
grammer to refer to the object by the name given. I f you need a short
reminderof what dispatch interfaces are about, seeDispatch interfaces.

The sample application has two main form types: the main MDI
parent, and many MDI children. To bridge the gap between the VCL
world of Delph i and the COM world of the script control, we need to
expose COM interfaces to these VCL fo rm objects, and pass these
interfaces to the script control usingA d d o b j e c t asdescribed above.

To create the COMobjects required, I usedthe ActiveX Automation
object wizard to buildtwo interfaces andobjects that implement them.
These interfaces, I E d i t A p p and I E d i t F i l e , are defined in the appli‑
cation’s type l ibrary and are shown i n List ing 2 .The first, I E d i t A p p ,
is the starting point for scr ipt ing the application, and is more or less
equivalent to the application’s main form. Many of i ts methods (New‑
F i l e ,O p e n F i l e , and Get File) returnan objectthat implements I E d ‑
i t F i l e . This I E d i t F i l e i s the interface t o each o f the file windows
exposed by the application,anddefinesmethodsfor modifyingand sav‑
ingfiles. Eachform has a reference to an IEditF o r m interface that is
used to control i t , while each implementation of T E d i t F o r m in E d i t ‑
F o r m . p a s maintains a pointer to the MDI child form instancethat it
is controlling. Usingthe Delphitype l ibraryeditor to define your appli‑
cation’s mainclasses andto write the skeleton of your application is a
quick and effective way of programming, and I ’m mov ing more and
more of my coding to use this approach as time passes.

s u b ma in
d i m  £

s e t f = E d i t A p p . N e w F i l e
f£ .AddTex t " H e l l o f r o m t h e s c r i p t e n g i n e "
m s g b o x f . L i n e C o u n t
f£.SaveAs “ e x a m p l e . t x t ”

e n d  s u b

n e x t
end s u b

L i s t i n g3- EditApp scripts.

Dispatch interfaces
These days most COM programming makes use ofwell-defined

interfacesto check the semantics of your application atcompile-time.
A dispatch interface is an ordinary COM interfacethat allows you to
discover properties and methods at runtime. In the example applica‑
tion, the file Scr iptDemo_TLB.pas contains several dispatch inter‑
faces, notably [ E d i t A p p and I E d i t F i l e .Eacho f these interfaces i s
represented both as a normal interface declaration descendingfrom.
I D i s p a t c hand a sa d i s p i n t e r f a c e (the dispatch interfaceitself),
which lists each of the interface's properties and methods withan
identifying number, called the Dispatch Identifier or DISPID.When
you call a method o n a d i s p i n t e r f a c e , COM navigates through the
dispatch interfaceto locatethe property or methodand then callstha t|
method, passing in the parameters. 6

Dispatch interfacescan also be navigated byyour applicationusing
the type library that i s linked into youra p p l i c a t i o n .This i sfairly tricky,
andthe demonstration application shows somecode modifiedfromthe
VCL EnumDispatchProper t ies procedure in A x C t r l s . p a s . Given
adispatch interface,EnumDispatchaA11 walks through thetype library
pullingout the properties and methods definedfor that interface.

There are several things to remember when making your applica‑
t ion support scripting. First, check you can treat your COM objects as
regular automation servers within Delphibefore you start suspecting
that the script control is atfault. See the T e s t methodof the mainform
for an example. I spent several hours t ry ing to work out why the script
control was notworking, when the error was within my codeal lalong.
Second, put code you would normally p u t in the constructor into the
i n i t i a l i z e method instead‐COMwi l l notcall your constructor. Also,
besure to include a call to i n h e r i t e d in your overridden i n i t i a l i z e
method.Remember that script variables are typeless, and do not allow
the scr ipt p rogrammer t o use Q u e r y I n t e r f a c e t o get one interface
from another. This means that you should only implement one inter‑
face on each object, unless you plan to add methods to allow the user to
navigate between interfaces. For instance, interfaces IA and IB can
bothbe supported on an object, but you wi l l have to have TA . G e t B and
I B . G e t A methodsto allow the user to move from one interface to the
other. Finally, t r y to avoid resetting your application while the script
control is running- it usually refuses to halt, requir inga reboot.

Unfinished business
One unfinished feature of the demo application is a form for display‑
i ng the properties and methods of COM objectsexposed to the script‑
i n gengine. The I Ty p e i n f o interfaceallows you t o explore a dispatch
interface at runtime, and the application uses it to showa l is t of the
properties and methods that a COM object exposes. The S c r i p t S e r ‑
v i c e object defined in the demo application keeps a reference to the
E d i t A p p object that is passed into the script control, since it is not
possible to query the script control to find out what objects it contains.
Expect more information on investigating I T y p e I n f o very soon. @

Mark Smith is a Delphicontractor, currently workingfor an
investment company based in Westminster. You can contact h im by
emailing msmitha@cix.co.uk, or say hello at a Borland User’s Group
meeting. Telephone 01980 630032for BUGdetails.

E xX The codefor this article is available on EXEOnLine and
ON LIN€ Diaf t p at ftp://ftp.exe.co.uk/pub/exestuff/9906_delphi.
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Sun recently organised a major European event solely on Java.

David Mery recounts the high points .

f Sun is to bebelieved,over 6000peopleattendedthe thirdannualJava
EnterpriseSolutions Symposium (JESS),which this yearwas held in

Paris.This is up from the 4000whoattendedlast year’s event in Berlin.
A highproportionof theattendeeswere developers (duringhis keynote,
JohnGage - ChiefResearcherandDirector of the ScienceOffice at Sun
~ asked for the programmers among the audience to stand up, and
approximately two-thirds rose).Even if thenumbersbandiedaboutare
ab i t optimistic, the conference reflectedstrong interest in Java around
Europe (even in the supermarkets - see picture).

Sunclaims that there are about onemil l ionJava developers world‑
wide. One problem wi th this statement is that it includes everyone
who ever wrote a ‘Hello world’ applet as well as those who developed
the actual applications in use today. Dary l Plummer ( VP& Research
Director ‐ Applications Development Tools at Gartner Group)
attempted to give more precise figures for 1998-1999: 500 to 600,000
casual applet developers, 250 to 300,000 serious Java developers, and
less than 50,000 certified professionalJava developers. Certification
can be through collegecourses, seminars, or just by being self-taught.
If you can pass the test, you’re in. Seejava.sun.com/cert-initiative for
moredetails on the initiative backed by IBMandOracle.
Plummer advises developers to ‘focus on the Java plat‑
form, rather than the language, for network-oriented
applications and services’.

As part of its Developer Connection programme, Sun
announced JavaTutor, a Java Programming Language
course ona triple set of CD-ROMs(Javaprogramminglan‑
guage, Java GUI and applet fundamentals, and Beyond
basic Java programming). New seminars covering pro‑
grammingdistributed services with J in i technology and
Enterprise JavaBeans have been added. Also, the certifi‑
cation programme for Java has been updated to cover the Java 2 JDK.
SomeSunEducationEssentialscoursesareexclusive to members of the
SunDeveloper Connection programme.More information is available
at www.sun.com/service/suned, java.sun.com/developers, and
www.sun.com/developers.

Father of Java
James Gosling, VP & Sun Fellow,Java Software ‐ better knownas the
father of Java ‐ finds that in retrospect, ‘Java does pretty muchwhat I
expected (froma technical pointof view)’. Furthermore,this is the year
when the ‘performance problem goes away’: v1.0 was optimised for
portability, v1.1pushed CPUperformance, and v1.2 sees the introduc‑
tion of HotSpot (see below). Design goals were to ‘stick to things that
were very clean andworked. I was careful not to do language research
myselfbut pick out the ideas that worked’. One common criticism of
Java, especially compared to C++, is that it restricts the programmer ’s
freedom. Goslingstates that the languagewas no t intendedto stop you
shooting yourself in the foot, that ‘it’s more about protecting others
from you’. It becomes important to protect users andother developers
from common mistakes. One typical example he gives is garbage col‑
lectionas the only way to managememory.While somedevelopers hate
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garbage collection, it is st i l l the case that a significant proport ion of
bugs are introduced by memory allocation problems.

When askedabout changes to the language,Gosling adopts a conser‑
vative, prudentattitude. Hestresses that it needsto bedone ina ‘careful’
way and ‘involve the community’. However, heagrees that polymorphic
types would be useful. At the time Java was designed, it was unclear
which way to go to implement polymorphic types. Today he considers
Generic Java (GJ) to be one of the best approaches (www.cd.bell‑
labs.com/who/wadler/pizza/gj/). GJ is an extension of Java that sup‑
ports generic types, it is asuperset of the language and compiles into
JVM bytecode. As for operator overloading, Gosling considers it ‘ a n
interestingone:whenyou talk to peopleusingC++, you'vegot really emo‑
tionalresponses. It’sreally easy to misuse.’Gosling is notkeenon adding
anythingthat hastoomuchscope for misuse. (Bo ththe lackof templates
and overloading were issues Bjarne Stroustrup raised in an interview
for EXE,which can be found in the March 1998 issue.)

Dur inga questionandanswer session,Gosling talked about several
Java issues.On the lack of c o n s t parameter declaration (no t quite the
same as f ina1): ‘people think that when you declare something c o n s t

it is a constant. The problemwith c o n s t in C++ is that it is
essentially a comment. There’s a proposal for immutable
objects.’ On memory leaks in JDK 1.2 Swing: ‘Swing does
not leak, Swing hangs on to man y things.’ (Apparently,
there’swork goingon to improveperformanceand memory
consumption.)On future implementationof multiple inher‑
itance: ‘Sure, use interfaces!’ On inner classes: ‘I like inner
classesa lot, I tried to pu t something like that in Java about
six years ago, but then the userscomplained.’ And on Java’s
evolution: ‘the two top priorities are a Linux version, and
assertions (a la Eiffel) . Assertions were there in an early

version but were rippedoff because of debates on how to do it.’
These days, Gosling doesn’t have any real control over Java. He’s

‘central in a different way’. Hespends lots of time talking to develop‑
ers and speaking around the world. Otherwise he spends his time
hackingwi th no real deadlines... and ascan beexpected he develops
mos t l y in Java. He sometimes writes ‘ l i t t le parsers for l i t t le lan‑
guages’. Some of his pet projects include work ing on visual lan‑
guages/ interfaces,for example creatingauser interface for specifying
beans properties and a declarative scr ipt ing language.

Froma developer's point of view Java should really beconsideredas
aplatform.The APIspecifications definean interface, underneathwhich
aremany interchangeable implementations.A roadmapgivenat the con‑
ference showedSun’splansformaintenancereleases in the secondquar‑
ter of 2000 and2001, upgrade releases in the fourth quarter of 1999 and
2000, and for the next feature release in the fourth quar ter of 2001.

Ho tSpo t
According to AlanBaratz (President,Java Software): ‘HotSpot is the only
technology whichwi l l br ingperformance similar to binary’. HotSpot is
Sun’s next generationJVM - the first releaseplugs into the classic Java
2VM. Baratz confirmed that ‘Java needed to berewritten to take advan‑
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tage of HotSpot technology’ and this has been done
in Java 2. Meanwhile, Lars Bak (EngineeringMan‑
ager & Technical Lead at Sun) revealed the mecha‑
nisms behind the HotSpot Performance Engine
which was formally released at JESS (binaries for

Windows and Solarisare available atjava.sun.com/products/hotspot).
HotSpot provides adaptivecompilation, efficient m e m o r y man‑

agement, fast synchronisation, and fast threading. SPECjvm98 on a
twin-processor Windows NT machinegave a ratio of 31.1compared to
16.4 for classic Java 2 SDK with Symantec’s v3.00 JIT. VolanoMark
benchmarking on Solaris shows that performance degrades much
more gracefully (comparedto Java 2)when the number of connections
increases. Interestingly, HotSpot fares slightly worse for the first few
hundred connections when it’s analysing what to optimise.

Just-in-Time compilation brings performance improvements to
pure interpretedJVMs, butconsumes executiontime, hencethe trade‑
off between good code and fast compiler. Also, compiled code takes up
memory (up to four or five times more).HotSpotaddresses these issues.
The adaptive compilation allows for mixedmode execution by compil‑
ingonly hotspots.Forthis theprogram needsto r u nbefore beingpartly
compiled: HotSpoteffectively ‘predicts the future by lookingat the past’.
It performs aggressive i n l i n i n g and allows for back ing out to inter‑
pretedmode if it has inlinedsomecodewhere dependence lateroccurs.
It compiles fewer methods,spreads out compilationpauses (typical GC
pauses are less than 10ms), and preserves memory. Since HotSpot
knows where a l l the pointers are, it supports exact garbage collection
and object migration. GC performance is also improved by a genera‑
tional GCmechanismand rapidallocation of memory for new objects.
When garbage collecting, HotSpotonly ever needs to stop threads exe‑
cut ingbytecode ‐ threads runningnative code can continue to run.

Future work on HotSpot w i l l focus on improved performance
(more aggressive optimisations, better local code quality, and better
scalability) and on directly debuggingoptimised code without the
needto back out to interpreted form.

Simple Jini
B i l lJoy, ChiefScientist at Sun,expects the first products to implement
J in i ‐ the network ‘plug-and-work’ architecture and services to allow
spontaneous networking‐ towards the endof the year. Jiniw i l l appear
first in printers and cameras. The most excitingJ in i products w i l l be
phone handsets but the first of these won’t arrive unti lnext year. The
cycle w i l l be even longer for hi-fi and white goods such as fridges.

The first J in i service is JavaSpaces which Gosl ing describes as
‘interesting to build software that moves around’. It’sa simple service
for cooperative computing, aimedat protocols that aremodelledasan
exchangeof objects. KenArnold, Senior StaffEngineer, insists on the
simpl ic i ty aspect of i t . Sun looked for the minimum architecture
neededto implement it: JavaSpaces entries are lookup serviceentries
and the architecture is based on transactions, leases and events.
That’s a l l there is to i t . It’sbasedon an object repository that has per‑
sistence, template match inglookup and transactions. The entries are
distributed (RMI-based) and concurrent. Even if JavaSpaces might
look simi lar to a relational or an object-oriented database, Arnold
insists that it is not an attempt at either of these.

To support transactions, scalability and replication, only four oper‑
ations are needed. Write: putting an entry into the space. Read: return‑
inga matchingentry from the space. Take: removinga matchingentry
from the space. And Notify: sendingan event i f a matchingentry is writ‑
ten. The protocolsare loosely coupled, ie awriter doesn’t knowwho wi l l
read or take. The entries mentioned above are objects that implement
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Entry.These havethree restrictions:al lfields must bepublic,fields may
beof any kind of object, and they must have a public constructor wi th
no argument. They are added to a space using Write. The only other
detail not yet mentioned is the matching process. Matching requires a
template entry in which eachfield is eitheravalue to bematchedexactly
or awildcardmeaning‘I don’t care’.The space issearchedfor anyentry
that is at least the template’s type and has a l l matchingvalues.

The loose coupl ing of the protocols allows fo r easy scalabi l i ty.
Examples of use given include workflow ( i n an accounting tracking
system), groupware/version control (associatingan en ent ry for each
version of a JavaBean), t rad ing systems etc. An evaluation copy can
be downloaded at developerjava.sun.com/developer/products/jini.

Standardisat ion process
OnM a y6,Sunannouncedthat it hadsubmittedv1.2.2of the Java2Stan‑
dard Edition (J2SE) to ECMA (European Association for Standardis‑
i ng Information and Communication Systems) for standardisation.
J2SE comprises the Java Language, the JVM and the Java 2 Platform
API specifications. Currently the Java specifications gothrough Sun’s
Java Community Process (JCP), which allows for external comments.
Sun claims that ‘ECMA is a ClassA ISO liaison, and this unique rela‑
t ionship allows ECMA standards to be forwarded to ISO for adoption
asinternationalstandards’. This isnotentirely convincingasSunwas
previously workingdirectly with the ISOJTC-1asaPASsubmitter.The
main issue seems to centre on who is in charge of the maintenance of
the standard. Also w h y make this announcement one week after a
major Java event when allegedly the procedure started in April?

Dur ingJESS, Dary lPlummer (f rom the Gartner Group) stated that
‘Java fragmentation has forestalled; this was something that had con‑
cerned us. Microsoft has been losing ground in controlling Java, you
couldevensay thatMicrosofthaslostthewar’.Ed Zander (COOandCEO,
Sun) used strong words towards diverging efforts: T'll be very blunt; I
think MicrosoftandHP,the things they do to Java technology are to pre‑
vent the Java platform from taking off. Java technology is not Sun any
more;IBMhasgotmoredevelopers in Java technology than Sunwi l lever
have. A lotof the APIs in Sun’s Java technology are being developed by
other companies.’ Microsoftand HP are amongcompanies that reacted
by launching the J Consortium (an outgrowth of the Real-TimeJava
Working Group), an industry consortium working on open standards
relat ing to real-time and embedded Java technologies. Sun works with
IBMon real-time Java within the JCP. Baratz furtheredZander’s point:
‘it’s a last, desperate attempt to t r y to revive what’s going on with Chai,
or maybe to derail true standardisation of Java technology’.

Even if one mil l ion Java developers is not quite the real i ty and
there are sti l l some attempts at offer ing a different view of Java than
Sun’s own, the technology looks strongand the interest in it too. Busi‑
ness applications written in Java havebeendeployed. Forget the hype
and take a look at the real i ty.

Tablet - Growth of Java developer community (asof Apr i l 1999,Sun )
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Back to school for WebGClasses
Visual Basic 6.0 introduced n e w methods for wr i t i ng server-side

Internet components. Jon Perkins reports...

his month I ’m taking a look at the new WebClass technology. Before
I start I’d l ike to make an apology to a certain subset of readers who

might regard the contents of this month’s column asbeing rather fun‑
damental. However, I do know that the great majority of Visual Basic
developers are sti l lfocused solely onconventional Windows application
development. Many such folk are interested in Internet development
issues ‐ if only for the sake of their CVs ‐ but have yet to get started.
Therefore, for the next couple of months I ’ l l be taking a look at what
WebClasses actual ly are, and of necessity we' l l be having a look at
Microsoft Internet Information Server (IIS). While I can providethe
very basic elements wi th which to get up and running, further reading
wi l l beessential to makeany headway with this topic. Initially,I ’mwork‑
ingon the fa i r l y safe assumption that the reader will be familiar wi th
usinga web browser. I also needto show some lightweight HTML.

What are WebClasses, and why do we need them? In a sentence:
they are ActiveX DLLs that r u n on a web server. However, to under‑
stand them we can start by tak ing a look at the simple Internet
model. The act o f b rows ing an Internet page involves be ing sent a
stream of HTML f rom a website. Each web page is stored on the
server as a separate HTML file, producedeither by handor by a gen‑
erator such as Microsoft FrontPage. An HTML page is a set of for‑
mat t ing instructions very simi lar to the more fami l ia r Rich Text
Format (RTF) . A l though HTML i tse l f doesn’t support a n y pro ‑
gramming constructs such a s I f . . E l s e . . E n d I f , the typical web
browser does support embedded scripts through a < S C R I P T > tag.
The most common of these client-side scr ip t languages are
VBScr ip t and JavaScr ip t (JavaScript is a language defined by
Netscape Communicat ions, and In te rne t Exp lorer supports a
Microsoft version of this called JScript).

This method of sending r a w scr ip t down the wi re is fine as far
as it goes,bu t drawbacks start becoming apparent as a website
becomes more ambitious. For example, a l l of your business logic
must besent to the user asclear text. Apart from giv ing away infor‑
mation that y o u would rather keep to yourself, this can have an
impact upon performance. Potentially large scripts might need to
be downloaded and r u n simply in order to get a l ine of text as an
answer to a user query. Th is problem is fur ther compounded by
database access requirements.

The ASP object model
WebClasses are designed to produce web applications that can be
r u n f rom any browser because a l l of the processing code is r u n at
the server end. To make this work the server-side of the operation
must support the Active Server Page(ASP) programming model.
In a production-level model this equates to Internet Informat ion
Server r u n n i n g under Windows NT Server. However, for develop‑
ment purposes this can also mean either the Peer Web Services if
you're r u n n i n g Windows NT Workstation (found on the Windows
NT Option Pack CD), or the PersonalWeb Server for Windows 9x.

IIS exposes the In te rne t Server API (ISAPI). This is a standard
means of access for a web developer to produce code that interacts
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directly w i th the server service. However, be ing an API means that it
i s more tailored f o r C++ prog rammers . There fo re , Microsoft has
designed the ASP model as an extension to the ISAPI feature set,
which offers a s c r i p t i n g environment designed to accommodate
server-side execution. This model is further extended because Visual
Basic 6.0 provides a programming interface that mirrors i t .

To understand the nature of the object model it is necessary to
review the basic processflow that occurs when downloadingan Inter‑
net page: once a browser has established an ini t ia l TCP/IP connec‑
t i on to a server it then sends a request message. Th is two-stage action
norma l l y comes about through an event such asclicking a hyperlink
or supplying an address in the navigation bar. The server then gen‑
erates a response and passes it back to the caller. This process is
mapped into Visual Basic programmingterms through the provision
of a Request object and a Response object. These objects are prede‑
fined and are globally available wi th in the D L L , similar to the glob‑
al ly available Forms collection within a conventional VB application.

The Requestobject contains severalcollections of information that
the serverwi l l need to know about, the mos t important of which is the
QueryStringcollection. This holds any specific pieces of data that the
web page has passed up along with the request, such as any data that
the user has supplied (for example,a search string). Another of these
collections is called ServerVariables, which stores data of a more envi‑
ronmental nature, such asthe screenresolution of the browser.

The Response object is concerned wi th sending data back to the
browser. This re turndata can either bewri t ten di rec t ly to the caller

<p>Thank y o u f o r v i s i t i n g o u r s i t e . < / p >
< / b o d y >
< /h tm l>

L is t ing 1- Contents ofThankyou.htm.

<%
R e s p o n s e .Buffer=True
R e s p o n s e . E x p i r e s = 0

I f  ( V a r T y p e ( A p p l i c a t i o n (  _
" ~ W C ~ W e b C l a s s M a n a g e r " ) )  =  0 )

A p p l i c a t i o n . L o c k
I f  ( V a r T y p e ( A p p l i c a t i o n (  _

" ~ W C ~ We b C l a s s M a n a g e r " ) ) = 0 ) T h e n
S e t A p p l i c a t i o n ( " ~ W C ~ We b C l a s s M a n a g e r " ) = _

S e r v e r . C r e a t e O b j e c t (  _
" W e b C l a s s R u n t i m e . W e b C l a s s M a n a g e r " )

Then

E n d  I f
A p p l i c a t i o n . U n L o c k

E n d  I f

A p p l i c a t i o n ,
R e s p o n s e

C l a s s " P r o j e c t l . W e b C l a s s 1 " , S e r v e r
S e s s i o n , R e q u e s t ,

%>

L is t ing 2- Contents of WebClass1.asp.
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via the w r i t e methodor it can be gathered together into
a buffer and sent later via a call of the F l u s h method.

Usingeither of these methods can result in a ful l web
page beingcreated on the fly, for example:

W i t h R e s p o n s e

- W r i t e " < h t m l > < b o d y > "
- W r i t e " P l e a s e c a l l a g a i n . . . "
. W r i t e " < / b o d y > < / h t m 1 > "

E n d W i t h
Alternatively, the object contains a R e d i r e c t method that points the
browser to a different location than was original ly requested.

In addition to these two objects, another three complete the fam‑
ily. There is the Application object, of which a single instance exists
dur ing the lifetime of the web server. There is the Session object,
which exists for the time that each user is connected toa site provided
by the web server. Together with the Application object this is useful
for storingstate information (I shall beprov id ing greatercoverage of
this topic in next month’s column). And finally, there is the Server
object, which provides the abi l i ty to create ActiveX object instances.

Creating a n e w application
WebClass development is different to conventional appl icat ion
development in that you do not have a fo rm painter. When y o u are
defin ing the ind i v i dua l components o f a WebClass - called
WeblItems ‐ you need to have an HTML template already defined.
However y o u go about this depends u p o n what y o u feel the most
comfortable with. If y o u are real ly new at web development but you
are keen to r o l l y o u r sleeves u p , then y o u can buy yourse l f an
HTML manualand type the code in v ia a Notepadsession. However,
while you're busy figur ing out what the <oL> tagstands for, the rest
of us w i l l probably w a n t to use something like FrontPage or Visual
InterDev to construct ou r web pages. The Advanced tab of the
Tools, Opt ions menu allows y o u r choice of the web page editor to
be set, which by default is Notepad.

This approach to impor t ingexist ingHTMLfiles can lead toa much
more clearly defined division of labour. With conventional Windows
application development the form design is often performed by the
same person that writes the underlyingcode (ignoringany concepts
of tiered development for the sake of this discussion). In the case of
a WebClass project, the actual template could beconstructed by a spe‑
cialist in graphics design, leaving the coding-side of the operation to
a software developer. At least, that’s how Microsoft sells i t . In the real
world, developers often prefer to work on their own creations from
start to finish.

When you load up a new Visual Basic session you need to choose
the IIS Application project type. Once the environment has duly cre‑
ated itself, you wil l find that you have a Designers folder wi th in the
project window wi th a default W e b C l a s s 1 entry already assigned. A t

this stage it’s worth havinga quick look in the Project,Referencesdia‑
l o g to see what additional files have been pul led in. The Microsoft
WebClass Library v1.0, m s w c r u n . d 11 , is the redistributable file that
maps the VisualBasic calls into the ASP environment. The other new
reference, the Microsof t Active Server Pages Object L i b r a r y, or
asp .d1 i for short, is the destination for all browser requests for tar‑
gets that have an a s p extension.

Having created the project, you need to save it before you can do
anything with it. I would suggest that you save your project to a local
drive because you can immediately find yourself getting dialogs ask‑
i ngfor passwordsfor shared network resources. In the early stages this
couldbequite int imidat ingandcouldeasily result in your not look ing
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53 HTML Template Webltems [HTM
[3] Thankyou

3 Custom Webltems

Figure 1 - The WebClass designer w i t h newly added Webltem.

at Internet development for another 18months. You can impor t a tem‑
plate intothe project, via the Add HTMLTemplate WebItem buttonon
the toolbar. I have created a v e r y s imp le HTML file called
T h a n k y o u . h t m , the contents o f which are shown i n Lis t ing 1 . When
you import a template file into y o u r project the WebClass designer
actually makes a copy of it and uses this instead: my source file of
T h a n k y o u . h t m also exists a s T h a n k y o u l . h t m . I n m y example I
renamed the default WebItem name o f T e m p l a t e i t o T h a n k y o u for
consistency with the intendedfunctionality of the form. See Figure 1.

Double cl icking the W e b C l a s s 1 entry i n the left-hand pane o f the
WebClass designer brings up the associated code window. It can be
seen that code for a basic response has been generated by default. In
order to startup wi th a web page of ou r own we can replace the whole
text asfollows:
P r i v a t e Sub W e b C l a s s _ S t a r t ( )

S e t N e x t I t e m = T h a n k y o u
E n d Sub
The purpose of the N e x t I tem property is to shift the context to a dif‑
ferent WeblItem. In order to cause the WebClass to actually process the
template and pass the contents out to the browser it is necessary to
call the W r i t e Te m p l a t e methodfor the T h a n k y o uWebItem’s Respond
event:
P r i v a t e S u b T h a n k y o u _ R e s p o n d ( )

T h a n k y o u . W r i t e Te m p l a t e
E n d  S u b

From the outset it should be possible to compile the project into a
DLL. Lookingat the contents of the project directory revealsthat another
file hasbeencreated, in this case calledwebclass1 . a s pbecauseI’venot
renamed it.The contents of this file canbeseen in Lis t ing2.This is the
code that is fired first when the server is accessed. After init ial isinga
new instance of the WebClass runtime environment, it then sets the
Application context t o P r o j e c t 1 . w W e b C l a s s i . Once the D L L has been
properly installed onto a production server, a l l of these details wi l l of
course havebeenaddedt o the registry s othat the P r o j e c t 1 . d 11 file wi l l
b e called t o provide the We b C l a s s 1 code. This sequence shows that a n
ASP file exists in a one-to-one relationship wi th a WebClass.

There's more WebClass coverage
What I ’ve covered are the very basics of WebClasses. For some Visual
Basic developers there are new concepts to come to terms with, but
much of it is broadly similar to exist ingprinciples. Havingmadea start
wi th this subject, I ' l lcontinue WebClass coveragenextmonthby taking
a look at some of the development issues in more detail. a

Jon Perkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper. He is a contr ibut ingauthor of Advanced
Microsoft Visual Basic 6.0 by The Mandelbrot Set, published by
MicrosoftPress. Contacth imat http://www.jonperkins.com.
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www.componentsource.com
Over 1200components canbeunlocked
instantly 24hours aday, via the Internet,
the Website, aprivate dial-up network or
the telephone.
CYRANO ( U K ) Limited
Devon House, Park Street
Slough, Berkshire SL11PX
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-award-winningclient,servers and
development tools for Web, messaging and
crosswareapplications
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These listings, plus many other services including weekly news updates, are also available on our Web Site.

Cost PlaceCompany Course Date Days Cost e Company

CLIENT/SERVER DEVELOPMENT METHODS
Client/Server and DistributedComputing Regularly 3 POA Call QATR Software Development for Hardware Engineers Regularly 3 POA Call EASAMS
Architecture and Design of EnterpriseSystems Regularly 4 POA Call QATR Structured Analysis and Structured Design (SASD)
SoftwareTesting Regularly 3 POA Call QATR for Real Time Systems. Regularly 5 POA Call EASAMS

IT Infrastructure Implementationand Management Regularly 4 POA Call QATR Shlaer &MellorOOA/RD Regularly 4 POA Call EASAMS
Architecture and Design of Enterprise Systems Regularly 4 POA Call QATR BoochMethodwith Introductionto UML Regularly 4 POA Call EASAMS

Development MethodChoice for Decision Makers Regularly 1 POA Call EASAMS.
DATABASES DevelopingRealtimeSystems using

Object Technology Regularly 5 POA Call EASAMS
OLE DB, ADO and RDSfor VC++ Regularly 1, 300 On-Site Clip

- - - ‐ ‐ Overview: DevelopingRealtimeSystems us ing
ADO and RDSfor Visual Basic Regularly 1 300 On-Site Clip Object Technology Regularly 1 POA Call EASAMS

ie SPEC S A C s Regularly 1 300 ___On-Site__Clip_‘An Object Technology Primer Regularly 1 POA Call EASAMS
ORACLE 2000 Regularly 1 POA Call EASAMS
ORACLE S Q L& SQL * Plus Regularly 4, POA Call EASAMS GROUPWARE AND OFFICE SYSTEMS
Introductionto PL/SQL Regularly 1 POA Call EASAMS LotusNotes/DominoR4.5Application Development1 Regularly 3 POA Call QATR
ORACLE for SQL Programmers Regularly 3 POA Call EASAMS Lotus Notes/DominoR4.5Application Development2 Regularly 4 POA Call QATR
PL/SQL Programming Regularly 2 POA Call EASAMS | otus Notes/DominoR4.5Application
ORACLE Introductionto Forms Regularly POA Call EASAMS _ Deve lopmen t3and LotusScript Regularly 4 POA Call QATR
ORACLE Formsv4.5 Part 1 Regularly 4 POA Call EASAMS __Lotus Notes/DominoR4.5System Administration 1 Regularly 4 POA Call QATR
ORACLE Formsv4.5 Part 2 Regularly 2 POA Call EASAMS__Lotus Notes/DominoR4.5SystemAdministration2 Regularly 2 POA Call QATR
ORACLE Forms5 Regularly 4 POA Call EASAMS Introductionto LotusScript inNotes/Domino Regularly 3 POA Call QATR
ORACLE Reports2.5 Regularly 3 POA Call EASAMS _ Microsoft ExchangeServer 5.5 ‑
ORACLE Reports3.0 Regularly 3 POA Call EASAMS Concepts and Administration Regularly 3 POA Call QATR
Programmer2000, Pro"C Regularly 2 POA Call EASAMS Microsoft ExchangeServer 55‑

Design and Implementation Regularly 5 POA Call QATR
Designer 2000 - Part 1 Regularly 3 POA = Call EASAMS

Supporting Microsoft Exchange5.0 ‑
Designer 2000 - Part 2 Regularly 5 POA Call EASAMS CoreTechnologies Regularly 5 POA Call QATR
Designer 2000 - Release2 Regularly 5 POA Call EASAMS Microsoft ExchangeServer Performance

ORACLE DBA8 Regularly 5 POA Call EASAMS and Troubleshooting Regularly 2 POA Call QATR
ORACLE DBASNew Features Regularly 2 POA Call EASAMS Groupware Developmentwith
ORACLE DBA7 Regularly 5 POA Call EASAMS MicrosoftOfficeTechnologies Regularly 5 POA Call QATR
ORACLE 7PerformanceTuning Regularly 2 POA Call EASAMS DominoAdministration for
ORACLE8PerformanceTuning Regularly Call POA Call EASAMS LotusNotes4.6 and the Internet Beouletty 2: 200 _-call._ 0 2 k
ORACLE Discoverer3for EndUsers Regularly 1 POA Call EASAMS Internet Developmentwith Lotus Notes Domino4.6 Regularly 3 POA Call QATR

ORACLE Discoverer3forAdministrators Regularly 1 POA Call EASAMS ¥BA Programmingwith Microsoft Excel R e g u teh Oe.. call O8UR
SQL * Forms v.3 inc Menu Regularly 4 POA Call EASAMS GUI DEVELOPMENTORACLE8NewFeatures Regularly 1 POA Call EASAMS ‐ ‐ - . =
ORACLEWeb Server Regularly 2 POA Call EASAMS Application Development using Borland Delphi V3 Regularly 5 POA Call QATR

5 - Advanced Programmingwith| EASAM
OeACTS UalnaObie Regularly Call POA Call EASAMS Visual Basic EnterpriseEdition Regularly 4 POA Call QATR

AM!ORACLE DataQuery v4 Regularly Call POA Call EASAMS BuildingObject-Oriented Applications
ORACLE Browserv2 Regularly Call POA Call EASAMS with PowerBuilderV5 Regularly 3 POA Call QATR

DatabaseAnalysis and Design Regularly 3 POA Call _QATR FastTrack to PowerBuilder V5 Regularly 4 POA Call QATR
Building aDataWarehouse Regularly 4 POA Call__QATR Microsoft Visual Basic Primer Regularly 1 POA Call QATR
Microsoft Access Development Regularly 3 POA _Call_QATR Application Development using Visual Basic Regularly 4 POA Call QATR
Introductionto Microsoft Access Regularly 2 POA Call QATR The Win32 API - Fundamentals of Creating
Programmingwith MicrosoftAccess Basic Regularly 2 POA Call QATR Great Windows GUI Applications Call 5 £1200 Call SYNX

SQL Language Regularly 2 POA Call QATR The Win32 API - Advanced Techniques in Writing
Microsoft SQL Server and Transact- Windows GUI Applications Call 5 £1200 Call SYNX

SQL Programming Regularly 3 POA Call QATR The Win32 API-Inside the Windowing System Call 1 £300 Call SYNX
Microsoft SQL Server 6.5 Administration Regularly 5 POA Call QATR TheWin32 API - Insidethe MessagingSystem Call 1 £300 Call SYNX
ImplementingaDatabase Design on TheWin32 API - Insidethe PaintingSystem Call 1 £30 Call SYNX
Microsoft SQLServer 6.5 Regularly 5 POA Call QATR The Win32 API - DialogBoxes: Inside&Out Call 1 £300 Call + SYNX
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Course

TheWin32 API - DLLs: BreakingUp&MakingUp Call 1 £30 Call SYNX OBJECT ORIENTED TECHNOLOGY
TheWin32 API - InsideGDI: Excellence in Drawing Call 1 £300 Call SYNX ‐ Advances in OODand ISOC++ Regularly 1 300 On-Site Clip
TheWin 32API - The Clipboard: Making it UML Regularly 1 300 ‘On-Site Clip
Hh

teal work for you lad a sel ou Rational UnifiedDevelopment Process Regularly 1 300 On-Site Clip
TheWin32 API - Controls: Making the most of PracticalObject Oriented Analysis and

licati 1 1 i
r o u n e r n e a i o y 2 £300_Call_SYNX’pesign UsingUML (Up to12students) Call 5 £7500 On-site CRaG
INTERNET E-businessObject Oriented Analysis and

: Design UsingUML (Up to 12students) Call 5 £7,500 On-site CRaG
Delphi Internet Programming Regularly 2 590 Bristol | BRKS
E-Commerce Infrastructure Regularly 1 300 On-Site Clip Advanced IBMSmalltalk Regularly 5 1375 London OBJE
Active Server Pagesfor IIS Regularly 1 Advanced IBMSmalltalk Regularly 5 1375 Southampton OBJE

Programmingwith JavaScript Regularly 2 POA Call QATR advanced IBMSmalltalk Regularly 5 1375 London OBJE
Creating and Configuring aWeb Server
usingMicrosoft Tools Regularly 3. POA Call QATR Building Applications using
Internetworkingwith Microsoft TCP/IP VisualAge for Smalltalk Technology Regularly 5 1375 Southampton OBJE
onWindows NT4 Regularly 5 POA Call QATR Building anApplication Server
InternetFundamentals Regularly 3 POA Call QATR using VisualAge/Smalltalk Server Regularly 3 895 Southampton OBJE
Intranet Designand Migration Regularly 3 POA Call QATR Building anApplication Server
Internetand IntranetSecurity Regularly 3. POA = Call QATR using VisualAge/Smalltalk Server Regularly 3 895 Southampton OBJE

Gullding anEtioctiveWeb Sits Regularly 3 POA Cal l_QATR introduction to VisualAge Regularly 5 1375 London OBJE
Netscape SuiteSpot Server v3 Regularly 5 POA Call QATR
Internetworkingwith TCP/IP Regularly 4 POA Call QATR Introductionto VisualAge Regularly 5 1375 Southampton OBJE

Programmingwith Visual BasicScript Regularly 2 POA Call QATR__ Introductionto VisualAge Regularly 5 1375 Southampton OBJE

Introductionto VisualAge Regularly 5 ‐ 1375 Southampton OBJELANGUAGES 2 ema :
Immersion in Advanced MFC Regularly 1 300 On-Site Clip __IntroductiontoVisualAge Regularly 5 1375 London OBJE

Immersion inANSI C Regularly 2 600 On-Site Clip. Programming in IBMSmalltalk Regularly 5 1375 London OBJE

immersion in | S .C22 Regularly 2 600 On-Site __CiP programming in IBMSmalltalk Regularly 5 1375 London OBJE
Immersion in MFC Regularly 2 600 On-Site Clip
immersion in Visual Basic Regularly 2 600 On-Site Clip Programming in IBMSmalltalk Regularly 5 1375 Southampton OBJE

A d a83Programmingand Engineering Regularly 5 POA Call EASAMS _ Visua lAgeforSmalltalk Programmers Regularly 5 1375 Southampton OBJE

fica Comersion Regularly 2 POA Call EASAMS ‐ Visua lAgeforSmalltalk Programmers Regularly 5 1375 Southampton OBJE
CProgramming Regularly 5 POA Call EASAMS ae ih

: as ‘ound-trip Engineeringwi
Cs ErooramupingsndEnginestiig Regularly 4 POA Call EASAMS visuatAge/Smalitalk UML Designer Call 3 call Southampton OBJE
Coral Programming Regularly 5 POA Call EASAMS

EnablingPersistencewithAdi dC Regularly 4 POA Call ATR
‐ s i a n 2 VisualAge/Smalliak Object Extender Call 3 call Southampton OBJE

Advanced C++ DevelopmentTechniques Regularly 4 POA Call QATR
C++ for non-C Programmers Regularly 5 POA Call QATR MVSSmalltalk: Transaction ManagedObjects Call 3 Call Southampton OBJE

C++ f o rCProgrammers Regularly 4 POA Call QATR Building &using Java Beans Regularly 2 650 Southampton OBJE

Cr+ Primer Regularly 2 POA Call__QATR BuildingDistributedApplications with
CPrimer Regularly 2 POA Call QATR Visua lAgefor Java Regularly 2 650 Southampton OBJE

i larly 4 POA Call ATRCFrogramming Renuany =a Building Distributed Applications with
Developing JavaBeans Regularly 5 POA Call QATR ‐ visualAge for Java Regularly 2 650 ptSouthamon OBJE.
Java for non-C Programmers Regularly 5 POA Call QATR Build Agpncatl Tad ViGUSIAGS'Or S a a l ’ TRegulaiy! 6) dsme’Souhanpton OBUE

i n i s j e for Smal o u t h a m p t o n
Java Primer Regularly 2 POA Call QATR eae oe euroroeg ane e e t e l a o s ee
Java for C/C++Programmers Regularly 4 POA Call QATR Building Applications using VisualAgefor Smalltalk Regularly 5 ‐ 1375 Southampton OBJE

MasteringMicrosoftVisual Java J++ Regularly 5 POA Call QATR Building Applications using VisualAge for Smalltalk Regularly 5 ‐ 1375 Southampton OBJE

DatabaseDevelopment using Symantec Visual Café__ Regularly 3 _ P O A Cal SQA TR Team Programming using Visua lAgefor Smalltalk Regularly 2 650 Southampton OBJE

NETWARE Team Programming using VisualAge for Smalltalk Regularly 2 650 Southampton OBJE

NetWare3SupportandAdministration Regularly 4 POA Call QATR Team Programming using VisualAge for Smalitalk Regularly 2 650 Southampton OBJE

IntranetWareSupportand Administration 00 Programmingwith VisualAge for Java Regularly 5 1250 Southampton OBJE
usingWindows NT Regularly 5 POA Call QATR

ET BuildingApplets &Applications with
3 4, Regularly 5 POA Call A TR

io ‐‐ e a e ) VisualAge for Java Regularly 5 1250 Southampton OBJE
IntranetWare:NetWare4.x Advanced Administration Regularly 3 POA Call QATR

Building Applets &Applications with
Visua lAgefor Java Regularly 5 1250 Southampton OBJE

NETWORKING
5 BuildingApplets &ApplicationswithUnderstandingATM Regularly 2 POA Call QATR

VisualAge for Java Regularly /6 51250Southampton OBJE
Introductionto DataCommunications Regularly 2 POA Call QATR 2 = :
Enterprise-wideCommunications andNetworking Regularly 4 POA Call QATR Team Programming using VisualAge for Java Regularly 2 650 Southampton OBJE
LocalArea Network Implementation&Management Regularly 4 POA Call QATR Object-Oriented Modellingwith
Network Primer Regularly 1 POA Call QATR VisualAge/Smalltalk UML Designer Regularly 4.5 1450 Southampton OBJE
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Object-Oriented Modellingwith
VisualAge/Smalltalk UML Designer Regularly 4.5 1450 Southampton OBJE

OOProgrammingwith VisualAge for Java Regularly 5 1250 Southampton OBJE

Team ProgrammingusingVisualAge for Java Regularly 2 650 Southampton OBJE

Building TOPLink EnabledJava Applications Regularly 3 1150 Southampton OBJE

Building TOPLink EnabledJava Applications Regularly 3 1150 Southampton OBJE

Object-Oriented Concepts Analysis &Design Call 3 Call Sothampton OBJE
Object-Oriented Analysis and Design
using the BoochMethod Regularly 4 POA Call QATR
Object-Oriented Analysis and Design
using Rumbaugh's OMT Regularly 5 POA Call QATR
DevelopingCORBA Applications Regularly 3 POA Call QATR
Object-Oriented Designfor C++ Development Regularly 5 POA Call QATR
Overview of DistributedObjects Regularly POA Call QATR
Object-Oriented Primer Regularly 1 POA Call QATR
Object-Oriented Software Development Regularly 3
Object-Oriented Analysis and Design using
the UnifiedModelling Language Regularly 5 POA Call QATR

PC SUPPORT
Advanced PCSupport Regularly 4 POA Call QATR
PCFundamentals Regularly 3 POA Call QATR
PCSupport Regularly 4 POA Call QATR

PROGRAMMING
C++ Builder Fundamentals Regularly 5 1280 Bristol BRKS
Delphi Professional Fundamentals Monthly 5 1280 Bristol ©BRKS
Delphi Professional Fundamentals Monthly 5 1280 London BRKS

Delphi DatabaseDevelopment Monthly 5 1280 Bristol ©BRKS
Delphi Database Development Regularly 5 1280 London BRKS

DelphiWeb Application Development Regularly 5 1280 Bristol | BRKS
Delphi Object Programming Regularly 3 790 Bristol | BRKS
Delphi DistributedObject Programming Regularly 3 790 Bristol | BRKS
COM/Automation/ActiveX Regularly 1 300 On-Site Clip
Active Template Library (ATL) Regularly 1 300 On-Site Clip
ActiveX with Visual Basic Regularly 1 300 On-Site Clip
DCOM Regularly 1 300 On-Site Clip
MTS Regularly 1 300 On-Site Clip
Windows Shell NamespaceExtensions. Regularly 1 300 On-Site Clip
MFC and ActiveX DocumentEditing Regularly 1 300 On-Site Clip
InternetContent Deliverywith DirectX Regularly 1 300 On-Site Clip
Usability Engineering Regularly 1 300 On-Site Clip
Diagramming ImagineModelling&Simulation Regularly 1 300 On-Site Clip
Direct3D Regularly 1 300 On-Site Clip
MMCSnap-Ins Regularly 1 300 On-Site Clip
DevelopingWindows NTServer Applications Regularly 5 POA Call QATR
MasteringWeb Site Development
using Visual InterDev Regularly 5 POA Call QATR
Win32 ProgrammingEssentials Regularly 5 POA Call QATR
DevelopingActiveX Controlsand Components Regularly 5 POA Call QATR
Windows Programmingin C Regularly 5 POA Call QATR
Windows Programmingwith Visual C++
and the MFC Library Regularly 5 POA Call QATR
Building Applications with MSTransaction Server Regularly 5 POA Call QATR
FasttrackWindows NT5 for Developers Regularly 2 POA Call QATR
Windows OLE Programmingwith the MFCLibrary Regularly 5 POA Call QATR
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DevelopingOLE/ActiveX Controls
with the MFC Library Regularly 5 POA Call QATR
Windows OLE System Programming Regularly 5 POA Call QATR
The Win32 API - Fundamentalsof Creating
GreatWindows GUI Applications Call 5 £1200 = Call SYNX

TheWin32 API - Advanced Techniques in
Writing Windows GUI Applications Call 5 £1200 = Call SYNX
TheWin32 API - Inside the Windowing System Call 1 £300 Call SYNX
TheWin32 API - Insidethe Messaging System Call 1 £300 Call SYNX
TheWin32 API - Inside the PaintingSystem Call 1 £300 Call SYNX
The Win32 API - Dialog Boxes: Inside&Out Call 1 £300 Call SYNX
TheWin32 API - DLLs: BreakingUp&Making Up Call 1 £300 Call SYNX
The Win32 API - InsideGDI: Excellence in Drawing Call 1 =£300 Call SYNX

The Win 32API - The Clipboard: Making it
really work for you Call 1 £300 Call ©SYNX
The Win32 API - Controls: Making the most
of your application Call 1 £300 Call SYNX

PROJECT MANAGEMENT
Practical SoftwareProject Management Regularly 3 POA Call EASAMS
Software Estimation Regularly 2 POA Call EASAMS
Introduction to Software Process
Improvementand CMM Regularly 2 POA ‐ Call EASAMS
Software Process Improvementfor Managers Regularly 1 POA Call EASAMS
SoftwareVerification Validation and Testing Regularly 3° POA Call EASAMS
Introduction to RequirementsManagement Regularly 1 POA Call EASAMS

Managing EnterpriseSoftware DevelopmentProjects Regularly 3 POA Call QATR

DSDMPractitioner Regularly 3 POA Call QATR

ProjectManagementSkills Regularly 4 POA Call QATR

REAL-TIME SYSTEMS
Real-timeObject Oriented Analysis and Design
UsingUML (Up to 12students) Call 5 £7,500 On-site CRaG
Structured Analysis and Designfor
Real-timeSystems (Up to 12students) Call 4 £6,000 On-site CRaG

WINDOWS API PROGRAMMING
TheWin32 API - Fundamentalsof Creating
GreatWindows GUI Applications Call 5 £120 = Call SYNX

TheWin32 API - Advanced Techniques inWriting
WindowsGUIApplications Call 5 £1200 = Call SYNX
TheWin32 API - Inside the Windowing System Call 1 £300 Call SYNX
TheWin32 API - Insidethe MessagingSystem Call 1 £300 Call SYNX
TheWin32 API ‐ Insidethe PaintingSystem Call 1 £300 Call SYNX

TheWin32 API - DialogBoxes: Inside&Out Call 1 £300 Call SYNX
The Win32 API - DLLs:BreakingUp&MakingUp Call 1 £300 Call SYNX
The Win32 API - InsideGDI: Excellence in Drawing Call 1 £300 Call SYNX
The Win 32API - The Clipboard: Making it really
work for you Call 1 £300 Call ‐ SYNX
The Win32 API - Controls: Makingthe most of
your application Call 1 £300 Call SYNX

WINDOWS NT
Advanced Win32Multithreading Regularly 2 600 On-Site Clip

Win32 Systems &Network Programming Regularly 2 600 On-Site Clip
Windows 2000 Security Programming Regularly 1 300 On-Site Clip

Administering MicrosoftWindows NT4.x Regularly 3 POA Call QATR
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Course Date Days Cost Place Company

Supporting Windows NTServer 4.x ‑
Enterprise Technologies Regularly 5 POA Call QATR
Supporting Windows NT4.x - Core Technologies Regularly 5 POA Call QATR
Supporting Microsoft Systems Management Server Regularly 5 POA Call QATR
Supporting Microsoft SNA Server V4 Regularly 5 POA Call QATR
Windows NT 4.x Essentials Regularly 4 POA Call QATR
Windows NT5 Essentials Regularly 5 POA Call QATR
Supporting Windows NT4.x Servers Regularly 4 POA Call QATR
Implementing Windows NT5 Active Directory Regularly 3 POA Call QATR

UNIX
UNIX Fundamentals Regularly 4 POA Call QATR

UNIX Programming Regularly 5 POA Call QATR

UNIX Systems Administration Regularly 4 POA Call QATR

Mastering UNIX Shell Scripts Regularly 4 POA Call QATR

Solaris Systems Administration Regularly 4 POA Call QATR

COMPANY DETAILS

Key BRKS Brooks Associates
Bismore, Glos GL6 7DG
Tel: 01452 770060 Fax: 01452 770078
Email: admin@brooksassociates.com
Web site: www.brooksassociates.com

BrooksAssociates deliver ITconsultancy, software development services and
world class technical training for developers. As anauthorised Inprise/Borland
Education Centre werun acomprehensiveprogramme of public courses at our fully
equipped, air conditioned training centre in the middleofBristol, andat our city
training centre by the Monument in centralLondon.All our courses are also
availableasclosed company courses, on-site or at one of our training centres.

Key CLIP Clipcode Ltd
24Thomastown Road, Dun Laoghaire, Dublin, Ireland.
Tel: 0800-973420 Fax: +353-1-2350423
Email: training@clipcode.com Web:
http://www.clipcode.com/europe

Our business is leading-edgesoftware engineeringskills transfer. Consider
Clipcode asan extension to your company's advanced technology group - weare
continuously exploring the very latest software technologies andprovidingyou with
timely in-depth research on their use. Clipcode Trainingprovides a wide-range of
innovative training courses covering advanced Windows, Internet and Object
technologies. These are available on-site throughout NorthAmerica &Europe for six
or more attendees. These may bepresented "as is"or customised, combinedand
extendedto suit your specific requirements.

Key CRaG CRaG Systems
178 Bath Road, Thatcham, Berkshire, RG183HJ
Te l : 01635 873670 Fax: 01635 868557
Email: exelist@cragsystems.co.uk
Web Site: http://www.cragsystems.co.uk

CRaG Systems provides on-site training courses andconsultancy for the object
orientedandstructuredanalysis anddesign ofboth business information andreal‑
time embeddedsystems. The object orientedmethods are basedon the industry
standardsyntax of the UnifiedModeling Language (UML). The structuredmethodis
basedon the industry standard Yourdon method with Ward-Mellor real-time
extensions. Stress is placedon the practiceof defining requirements andturning
them into an integratedmodelthat can beimplementedin aspecifiedtarget
environment. Students spendalargepart of each course creatingmodels of real
requirements andsolutions using asuitable case tool.

COMPANY DETAILS

Key EASAMS Easams Limited
Elstree Way, Borehamwood, Herts, WD6 1RX
Tel: 0181324 4464
Fax: 0181624 6362
Email: dave.stuart@gecm.com
Web: http//www.easams.com

At EASAMS, wehave developeda range of tailored, high quality training courses
to meet the needs of companies - large andsmall - in today's competitive
environment. Weare committed to providing high quality solutions at our own
training centre, or acustomer's premises.

Key OBJE, The Object People Limited
EpsilonHouse, Chilworth Science Park, Southampton, SO16 7NS
Te l : 01703 769996
Fax: 01703 766066
Email: ukinfo@objectpeople.com Web:
http://www.objectpeople.com/uk/

The Object People have aworld-wide reputation in assisting clients adopt and
makesuccessfulprogress with object technology. Services include: general Java
andSmalltalk Training|Consultancy|Migration. Wealso specialise in VisualAge and
VisualWorks. In addition, weprovide courses to cover Object-OrientedAnalysis and
Design techniques, as well asObject Technology Management Overviews.

Our consultants/trainers are highly skilledin awide range ofdevelopment
environments. Wetherefore offer a tailor-made Migration Service to assist
transition to Java or Smalltalk from other OOlanguagesor between different
Smalltalk systems.

K e y QA TR QA Training Ltd
Cecily Hil l Castle, Cirencester, Gloucestershire, GL7 2EF
Email: responsecentre@qatraining.com
Web: http://www.qatraining.com
Tel no 01285 883388
Fax no 01285 883399

QA Training is widely recognisedasthe premier IT Training company in the UK
andthe largest provider of technical training to ITprofessionals. From over 70
classrooms at 7dedicated training centres around the UK weoffer over 150
programming andsupport courses. Weare major businesspartners andaccredited
trainers of Compaq, Lotus, Microsoft, Novell, Oracle andPowersoft amongst other
key industryplayers. More than that, weactually provide internaltraining to
companies like Microsofton their own products in advance of release. This makes
us the first to understandandprovide training andconsultancy on the latest
technologies to our customers.

Key SYNX Synapt ix L td
160 Aztec West, Almondsbury, Bristol BS324TU
Te l : 01454 415848
Fax: 01454 414331
Email: kimwilson@compuserve.com
The WindowsAPIDeveloper TrainingSpecialists

Kim Crouse-Wilson is TechnicalDirectorofSynaptix Inc (USA), probably the
most expert Windows API training company in the world. Kim was formerly
Microsoft'sSenior Trainer andknows the Microsoft Win32 SDK backwards
(especially the undocumentedstuff!). She is available in the UKfrom July to
September to improveyour fundamental or advanced Win32API programming. It's
for all ‘C'programmers, andalso for C++ programmers who needbetter GUI than
MEC can offer. Kim’s latest GUI creation is MicroProse Inc's 300,000-selling game,
‘Magic:The Gathering’. Try this GUI for yourself! Findout why Microsoft, Intel,
Hewlett-Packard, IBM, Novell, Nintendo, Motorola, 3M, Lotusetc all usedKim.
Training at our placeor yours. Forarealboost to your talent, this is aunique
opportunity.

EU UEI IIIS UUEIIIIIIISIIISSSS S S S I
EXE Software Training Guide, produced by EXE Magazine, Centaur Communications Ltd, St Giles House, 50Poland Street, London W1V 4AX

Tel : 0171 970 4000 Fax: 0171970 6741e-mail: advertising@exe.co.uk.
If you would like to include your Training Listings in our next guide, please call advertising on 0171970 6547.
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Ninety four pe r c e n t of candidates
using Connect ions, in response to a
r e c e n t su rvey, have successfully been
found a posi t ion wh ich promised
greater ca ree r prospects and,
furthermore, higher salaries.

W i t h a weal th of experience in
Open Systems and IT rec ru i tmen t , we

a r e in a grea t posit ion to assist in locating
the r igh t job f o r you. We are able to advise
on future growth areas, the sk i l ls y o u
should be acquir ing and the di rect ion

y o u should be working towards.

Sowhatever your discipline with in the
technical arena - programmer,analyst,
pre-sales consultant, suppor t specialist,

graduate, systemsadministrator
or technical manager,

telephone Connections on
01189 893222 or mail your CV t o :

The Connections Group
The Elms 26 Broad Street,

Wokingham, Berkshire RG40 1AB
Fax: 01189 893322

Email: mail@unixjobs.co.uk
Or visit www.connectionsgroup.co.uk

T O N N E C T I O N S
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M O R T I M E R
C H A R L E S
Ree. CRU. LT MeE N E

profi le n e w media
companies.

JAVA ASP ©HTML ¢ C++
& ALL INTERNETDEVELOPMENT TOOLS

In and Around
West Yorkshire

We have clients currently seeking the following:
Applications Support covering Yorkshire area. This opportunity
needs accounts/manufacturing applications exper ience combined
with UNIX support abi l i ty... - £20,000 + car
‘C’/UNIX Developer for advanced commercialmanufacturing
applications. This involves taking project work
from conception to completion...............:.+..-Up to £30,000 + car
Graduate Visual BASIC Programmer with one year's
placement experience............ . ..£20,000+
‘C++'/MFC Developer forclient serversystems to work on finance
related applications £20,000 to £25,000 including excellent benefits,
superb career opportunities & a modern working environment.
Perl/UNIX Programmers £18,000 to £23,000
Visual BASIC Developer/Team Leader for small
development team............ sossssseseeeeseeeee£20,000 to £25,000
‘C++' Developer, 1 year’s experience . . : s h i e s s e c i e i t e 16,000
‘C’ or 4GL Programmer for ANADATA
AevelopMet . . . . . . . . . . . . s c c e e c e e e e . £20,000 t o £25,000
VBA/MS Access Developers (rural location)... “a ..£15,000
Good Programmer (any language) to work in Visual‘BASIC or
‘C++' or DELPHI or ORACLE (convers ion training given to
candidates with strong programming ability).....................£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 6AX

email: airedale@btconnect.com

Airedale Recruitment



W I N D O W S
V I S U A LC++

3. L/NT/95
VISUAL BASIC
‘C1C++

DELPHI
APPLE

MULTIMEDIA
If you have development or support skills in

any of the above and you a r e looking fo r
a permanent or contract position, then we can

help you find the right opportunity.

Logistix

Telephone : 0181 742 3060



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 A n n a T h r e l f a l l 0171 970 6545 F a x : 0171 970 6741 E m a i l : a n n a t @ e x e . c o . u k

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 developer the right training,
at the right time and in the right
location.

Whether you’re looking to brush up
on old skills, or branch out into new
technologies, the EXE Online
Software Training Guide could be
the answer for you.

For details of how to submit your
company’s entries into the Guide,
please call Mark Parker on
0171 970 6547.
Email markp@exe.co.uk

THE
SOFTWARE
TRAINING
GUIDE [e}

www.exe.co.uk
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Read all
about iT

T I M E T O MOVE?
Internet Times g i v e s you 24 hour instant access to
thousands of current contract and permanent career
opportunit ies - m u c h more than just a jobs board.

T H E T I M E I S R I G H T
This u n i q u e s e r v i c e is totally free, confidential to
candidates a n d offers easy a n d immediate access to
thousands of career opportunit ies.

I N T E R N E T T I M E S
www.internettimes.com

Freephone: 0800 0831216

T H E S O F T W A R E D E V E L O P E R S ’ M A G A Z I N E

Let EXE help you to
promote your company

Take advantage of our Reprint Service for your
own promotional purposes. We can print up

articles which mention your company (as they
appear in the magazine) as separate brochures and

leaflets. We can also add your company
information or an advert, depending on layout.

Please call Tarina Starkey on 0171 970 6542 for
details and costs.



Have you: ‑
* 18 months commercial visual development using Visual C + + or Visual Basic?

Are you: ‑
* A graduate?

Do you: -

* Enjoy using the latest technologies?
Clients throughout London and Southern England a r e looking for pro-active
software engineers and software developers with a desire to be involved in leading
edge projects. Positions exist at all levels with salaries and packages reflecting the
quality of the requirements.

If you: -

* Wish to work with forward thinking companies that a re committed to technology,
growth and their staff
* Wish to utilise and develop your skills using any of the following:
SQL Server OO Techniques Oracle
Rational Rose Sybase UML
ODBC COM/DCOM Windows NT
ActiveX Windows 95 ASP
UNIX MFC OS/2
ATL

Contact: -
For further information on the specific posts referred to above, please contact Grant Whelan at ESS Limitedon
0181 977-4848 or e-mail your CV to: grant.whelan@esslimited.com



Sanderson Recruitment plc is one of the t op 20 recruitment consultancies in the UK. Established
over 20 years ago, Sanderson employs over 80 Recruitment Consultants and Support Staff and
specialises in Permanent and Contract IT Recruitment. Sanderson have specialist consultants in
software engineering and internet technologies who understand the current issues within the
industry. Contact us now or fill in the questionnaire opposite.

Sanderson





C T R L - B R E A K

Diary of a closet Linux user
M onday 10 May: Today is the day. | don’t care what everyone else says.

I'm going to install Linux.Went down to aWell Known High Street
Software Shop, asked for Red Hat 5.2. They pointed me to TopMan. Men‑
tal note: TopMan does not sell software. Did get a n i c e red hat, though.
Wednesday 12May: Success! Found RedHat 5.2 on the cover disc of Per‑
sonalPCToday. Also has ademo ofQuake3 (but not for Linux). Think I' l l
put off the install for a few days while | play it.
Tuesday 25 May: Bugger. Perhaps | should have read the installation
notes before | used fdisk. Now I' l l have to reinstall Quake. Oh well. Install
ofLinux surprisingly easy. Not too impressed with the GUI, though. |mean,
it 's all so purple. Des the Linux guru at work says | should download
Gnome. Mike the other Linux guru says | should download KDE. Des and
Mike hadafist fight.Des won.
Thursday 27May: Tried Gnome.Took a while, but | finally made i t look
just like Windows. Feel much happier now. Think | might try recompiling
my kernel, make myself a genuine member of the Linux inner circle.

Greetings, Earthling
hereal problem with looking for extraterrestrial radio signals is that it's
indescribably boring. You could have more fun listening to the Chris Evans

Breakfast Show all day than getting 8 hours of meaningless static punctu‑
ated bythe odd pulsar or two. This, and the fact that crunching all that data
requirescomputers so high upon the Honeyball Indexthat Michael Dell sells
them personally, probably explains why so few people are actually doing it.

But now you, the humble computer user, can play your part in the effort
to pick upRadioBetelgeuse, thanks to Seti@Home,aproject being run from
the University of Berkeley in California. Collected data from many radio tele‑
scopes is parcelled up into small packets and placed ona server, where it is
picked upbythe Seti@Homesoftware onyour PCor Mac-which runs a sa

Its bark is worse
ell, it had to happen. Those devilish Japanese always take Europeanp a l eand turn out bigger and better versions (well, that's what

m yDad said, s o i t must b et r u e ) . S o i t i swith Aibo, the latest gizmo from
those awfully nice Sony people. It is, quite simply, Furby on steroids.

Aibo (i t means ‘mate’ in Japanese) is a robotic dog which makes up
for not being as furry as Furby by being infinitely more intelligent. Pat
A ibo gently on the head, and it recognises your praise and reacts
accordingly. Slap it sharply on the head, however, and it goes into a sulk
a tyour r e p r i m a n d .The l i t t le creature can d otricks even dogs can’t do,
such as catchinga ball in its paws, thanks to a highly-discriminating
180-odd thousand colour CCD camera in i ts nose which enables it to
see a variety of fast-moving objects. Aibo can also talk and sing in Eng‑
l ish and Japanese‐ but not Furbish ‐ and will even roll over t o have i t s
plastic tummy tickled. A wide variety of sensors detect light, heat,
mot ion, and noise.

At the moment,commands haveto begiven v i a the supplied remote con‑
trol, but Sony is working on voice control. One thing the dog won't do, how‑
ever, is die. Sony apparently debated putt ing in a mortality function but
decided against it. Aibo is not as n i pat ashade over £1,500, and is being sold
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Friday 28 May: Everythingworks fine after complete re-install. Mental
note: read man pages before recompiling kernel next time. Am now the
proud owner of a complete Linux-only system. | feel much more open
already.
Sunday 30 May: Just remembered | have to finish that repor t for
Accounts before tomorrow. Tried opening it in Emacs but | don’t know any
of the commands and all the formatting codes came out like gibberish.
Called Mike the other Linux guru at home. He said | needed to install
‘tech’. Got very confused. Asked what | could get that would readWord
files. He hung up on me.
Monday31May: Upall night last night, reinstalling Windows and Office.
Never realised it was such hard work. Did my report. Reinstalled Quake.
Have decided to sacrifice my principles and stick with Windows. Des and
Mike won't talk to me anymore. Ah well. Mental note: see if TopMan will
take back that red hat.
Nextmonth ‐ theDiaryofacloset Windows2000ProfessionalBeta3user.

screensaver.The program crunches its little bit
o fd a t ai nthem a c h i n e ' sidle time and returns the
results to SETI for inclusion in the great whole.
This saves the hard-up researchers the price of
afew super-servers and leaves them enough for
a jolly good party ‐ to which you will, of course, be invited - when the long‑
awaited signs of extraterrestrial intelligence are finally found.

So, if you fancy achieving international fame and fortune by being the
one whose computer actually discovers ET, or at least elevating yourself
to a higher plane of geekdom, surf on over to http://setiathome.ss/.berke‑
ley.edu to sign up.

than its by
(over the Internet only) in very limited num‑
bers in Japan and the USA. The other big
problem is that it only lasts for about 1%
hours before needing a recharge.

Those who enjoyed our recent article
on programmable Lego (Legoware, EXE,
April 1999) will be pleased to hear that
there is an SDK for Aibo ‐ although it's an
expensive extra.We'd love to give one away but let's face it, even /f Sony

it would never leave thewere prepared to give us one ‐ which they're not ‑
office. Or my desk. Not even for walkies.

Find out more at http://www.world.sony.com|robot/index.html.

Oops
Finally, aquick appeal to JasonJudge of Whitley Bay,who - you may
recall - scooped the brilliant second. prize Intel Pentium I Bunny

ae



C T R L - B R E A K ...The all new adventures o f Verity Stob

They made one small mistake...
Fancy yourself as a Sherlock? Keep those

l i t t le grey cel ls in t ip top condit ion by

matching wi ts wi th Veri ty Stob.

The Darrington C o a l Truck virus
It seemed l ikejust another ordinary Thursday morn ing in Accounts,
un t i l Jayne Thornton, equipped witha large pile of qui te plausible
receipts and claim forms, connected to the server and opened up the
T r a v e l E x p e n s e s 9 9 . x 1 s spreadsheet. Then she knew at once that
something was wrong. For instead of the normal rows of flights to
Edinburghand car hireat Charles deGaulle, there wasa large dialog:
D e a d l y E x c e l M a c r o V i r u s .
To d a y i s t h e 23%» a n n i v e r s a r y o f t h e D a r r i n g t o n C o a l

T r u c k N e a r M i s s
S o w a v e b y e - b y e t o y o u r h a r d d i s k , J a y n e .

P r e s s O k t o c o n t i n u e .
Jayne gave out a little screamandRod,who hadbeen watching, picked
up the phone and dialled. Seconds later* Ver i t y Stob burst through
the door. ‘This is Tech support! What’s the problem?”

The accountress tearfully indicatedher screen.
‘Hmmm. It looks ratherl ike amacro virus. Can you show meyour

hands please?’
Jayne looked up in surprise. ‘What?’
‘Some computer viruses are passed by manual contact. I ’m going

to need to r u n Dr Solly for People V3 on you. Can you hold out your
hands please?’

The Accounts department gasped in amazement. Had Ve r i t y
final ly lost her grip? Jayne reluctantly put out her hands... and with
a deft movement, Verity snapped on a pair of handcuffs.

‘Okay Thornton, the gameis up. That’s no virus, that’s a rather
tiresomejoke program devisedby your VBA-knowledgeable andallit‑
erative boyfr iend Ian from Invoicing. You are under arrest for delib‑
erately wasting tech support’s time.’

How did Verity Stob know it wasn’t a virus?
The dialog called her ‘Jayne’, whereas everybody in the office

always called her ‘Planky’, for reasons that we had better no t discuss
here. Everybody,that is,except Ianfrom Invoicing‐ andevenhe is only
goingout wi th her sohe canuse her car, or that’s what I heardanyway.

And for another thing, it’s only the 16%'"anniversary of the Dar‑
r ington Coal Truck Near Miss. A real virus wri ter wouldn’t make a
s i l l y mistake l ike that.
*A bout 1800seconds later, sinceyou ask.

Cl ipper just ice
‘Come over here a minute, Verity. Meet Kenny - he’s ou r new Clipper
programmer, and he’s f rom Morpeth.”

‘ H i Kenny, good to see the old DOS skills are st i l l being kept alive.
On the job already I see. What are you up to there?’

‘Well I ’mjust tun ing your old address database program. It ’sdiffi‑
cult to read under Windows so I’veput in this l ine
SET COLOR T O U s e r _ C o l
and then aaaaaaargh! You’re break ing my arm!’ Ver i ty Stob had

78

darted forward, and now held Kenny in a deadly quadruple-nelson
grip. Her manager intervened. ‘Ver i ty! What on earth are y o u doing?’

‘ Idon’t know why, but this man is tell ing us lies about his identity.
Aren’t you?’

‘It’s true! It’s true! Get off!’ sobbed the wretched culprit . ‘I ’m actu‑
ally a Fox Plus hacker from Birmingham, Alabama. I learned to imi‑
tate the Nor th Eastern accent by watching taped interviews w i t h
KevinKeegan. I came here wi th a mission to infiltrate your fine Clip‑
per code with inferior,poorly-scopedearly xBase-style programming.’

‘Phew, that was a close shave!’ said the manager. ‘Take h i m away,
boys, and give h i ma taste ofBri t ish Clipper justice.’

How did Verity detect the impostor?
UnlikeinferiorxBase dialects suchasFoxPro2.6and3andalsodBase

II I , Clipper allows you to write SET COLOUR TOinstead of SET COLOR

TO. (This is really true, by the way.) A real programmer from Morpeth
would never contemplate usingthe American Englishspelling.

P ing
‘Bl imey T i m O’Reilly!’ said Royston Boss-Figure as he perused the
invoice for the ISDN line. ‘It’s over £500 ‐ and jus t for this quarter!’

‘Hmmn,,’ said Verity Stob, lookingover h is shoulder. ‘Anda lot of
the calls seem to happen around 8am. We could have a look at the
router’s log.’ She sat downat a terminal, telnetted into the router, and
ina few seconds was poring overa list of call-triggeringTCP packets.

‘There’s your problem! Protocol 1- that’s a Pingpacket ‐ on the dot
at 8o’clock! That mustcomefromthe server ‐ nothingelse cando pings
because of the way the firewall andthe proxies are set up. I wonder if
someone has accidentally left some sort of test program scheduled that
bringsup thelineevery day ‐ andsocauses our ISDNb i l l to be inflated?”

How was Verity able to reach this correct diagnosis soquickly?
She had secretly planted the ping program herself. She was in the

habitof coming in early to leisure surfat ISDN speed, astiresomely pro‑
hibited by company rules. Reasoning that sooner or later the manage‑
ment would tumble to the out-of-hours usage, she had devised and
implementedan alternative explanation before the crunch came.

Af ternoon tea
‘More tea, vicar?’ enquired Verity Stob.

‘ I don’t know, Verity,’ said the vicar, proffer ing her porcelain cup.
‘Not even your delicious Wild Strawberry and Nettle Tea, natural ly
caffeine-free though it is, can cheer me up.’

‘Tm sorry to hear that. What’s on your mind?’
‘Asyouknow,I gave my bestever sermonto theMicrosoftVisualPro‑

grammers Group on GoodFriday. Everybody seemedreally keen, lots of
enthusiasm. I thought I hadmadethe bigbreakthroughandbrought the
Messageto that notoriously Godlesssectionof society. “OntheThirdDay,
Christ rose again,” I said, and they a l l lapped it up. SoI thought they’d
allbeback for my special Easter Sunday service, but in the event...’

‘ I n the event, only half the Visual Basic programmers turned up,
and none of the Visual C++ or Visual J++ programmers.’

‘GoshVerity, that’s r ight . How did you know that?’
Yes, how did Verity know that?
In Java and C++, a r rays are zero-based. So users of those lan‑

guages would expect Christ to rise on d a y [ 3 ] , ie Bank Holiday Mon‑
day. In VB, arrays can be zero- or one-based, so ha l fof them turned up
on the correct date. a
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Onemakessoftware theft
i l legal,the othermakes it

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 ou r software protection utility DESlock, work to bring the highest

level of security with the min imum of effort.

Call today for product information, demonstration units and technical advice.
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