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{ All the reliability and scalability unique toDB2 isnow on
. | Windows NT and UNIX. It’s also IBM EuroReady.
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This is the database for what’s in your head. tye . can tn ink i t ,
you can make it real today with DB2 UniversalDatabase. Built-in Java” makes it the first database engine

optimised for Web applications. New TCP-D benchmarks make it o n e of the price/performance leaders for

any size database on both Windows NTand UNIX* Powerful middleware tools make it easy to exploit existing

apps and data sources anywhere and extend them to users everywhere, instantly. The demo alone will get
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twelve built-incelltypes.Allin one control.
New features include ADO binding (as well _
as DAO/RDO), E x c e l97import/export, >
HTML export, Print Preview, OLE drag &
d r o p ,text tips, l o a d / s a v edata from/to a n
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code) and lets you create NTservices in
Visual Basic.

True DBSuite6.0
Are You Developing Database Front‑

Ends With Visual Studio?
True DBSuite 6.0 is the essentialsuite of
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Everything You Need To Improve
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Applications
DevPartner Studio6.1 isacomprehensive a
suite of tools that can helpyou to improve
the quality ofyour VisualAap peas



Sifting throug
= hy are

| debuggers so
’\ bad? Why is it

- _ _ _ that software
developers
suffer impotent

tools for debuggingand
maintainingtheir systems
while al l other aspects of

the software development
processare sowell supported?

Wehave beenusedto code
generation from domain-specific
languagesanddesign notations
for at least ten years now.Testers
have had plenty of tool support to
make their lifeeasier (see for
example, Toolsfor testing, EXE,
Jan 1999). Compiler technology,
with project integration,
configuration management,and
GUIgeneration is very advanced
compared to the rudimentary
compile, l ink,andrunsequence
of the lastdecade. Despite this
progress,debugger technology
remains largely unaffectedafter
almost twenty years of
breathtakingprogress in al l
other fields of software
development. Weare left to fight
the bugsof the next millennium
(not to mention the Millennium
Bug itself)with the primitive
debugging technology of the
early 1980s.

This lack of technological
support becomes all the more
surprising when weconsider the
enormous amount of time spent
on debuggingand maintenance
activities. Most industry
estimates put the figure for total
development time spent on
software maintenanceat
between50and70percent.

Other aspects of the
development processare well
supported. Why is debugging
sucha poor relation?Perhaps it
is simply a matter of image: to
admit that weneedgood
debugging tools is to admit
failure; good programmers write
bug-free programs,don’t they?
Alternatively, it could reflect the
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naturalconservatismof tool
vendors. Many vendors tell me
that they would liketo put more
sophisticated debugging
technology into their static
analysers. Sadly,debuggingjust
doesn’t feature on requirement
check listsof customers. There is
simply no marketpull. It might
even be that many developers are
unawareof what tools could
really do for them if their full
potentialwere to beunleashed.

Ina way, eachof these factors
acts to amplify the effects of the
others.That is, because wedo not

The debugger merely allows
us to watch ou r programcrash in
slow motion,andto sift through
the wreckage afterwards. The
very word ‘debugger’ embodies
the most optimistic claimfor a
system since Sinclair Research’s
quixotic advertisingmaterial
claimed that the 1KB RAM,ZX81
was capable of controllinga
nuclear power station.The truth
is,debuggers simply do not
remove bugs, they do not even
help us to identify them.

Herewehavean enormous
missedopportunity.There is no

The debugger merely allows usto watch
our program crash in slow motion.
demand betterdebugging tools,
there is no pressureon tool
vendors to develop them.
Because these tools go
undeveloped, there is little
evidence for their true potential.
Littleevidence,littleknowledge,
little pressureon the tool
vendors,and sothe cycle repeats.

You may say ‘but my
debugging tools are
sophisticated, I ’mvery happy
with the support they provide’. It
is true that source maps,
multiple break points,
walkthroughs, call hierarchies,
and symbolic-leveloutput allow
us to move unhindered through
the execution of our code. We
watch itseffect on the state of the
machineand correlate our
observations with the original
program. Fine. I ’ mall in favour
of that. But what exactly happens
when the program goes wrong;
when there is a bug?What does
the debugger do? Does it debug?
Who identifies the lines of code
at fault? Who works out what the
replacementcode should be?
Who checks that the replacement
codedoes notcause harmful
rippleeffects to percolate
through the system?

reasonwhy the debugger should
not acquire the status it deserves.
There is a well-developed and
mature theory of source code
analysis,and many prototype
implementations that show what
could beachieved. It would take
comparatively littleeffort for a
tool vendor to incorporate this
technology intoan existing tool
set. Given the amountof time we
all spend debugging, it might
offer a clear market advantage to
the first tool vendor to exploit
this latent technology.

Two glaringomissions from
current debugging tools are
Slicingand Automated
Algorithmic Debugging. Slicing
(A Pieceof Cake, EXE,October
1996, www.cs.tu-bs.de/~krinke/
Slicing/slicing.htm)),allows the
developer to home in on those
linesof the program that could
havecontributed to the bug,
ignoring those that could not be
responsible. Automated
Algorithmic Debugging
(www.cs.nmsu.edu/
~mikau/aadebug.html)
automates the ‘decision tree’
process by which we home in on
the precise line( o r lines)that are
responsible for a bug.

SOAPFLAKES |

h the wreckage
Next time you find yourself

debugging some code, ask
yourself whether you are
following a repeatedsequence of
steps, in a disciplined, rule-based
fashion in order to track down a
bug. If you are doing this, then
that’s great. I ’msure we wouldall
agree that this is the only proven
technique for isolatingbugs. But
are not ‘repeated rule-based
steps’ what computers are best
at? Didwenot invent them so
that wewould not haveto bother
with these tedious and error‑
prone tasks? The process I just
described is that of human
execution of an algorithm. If
there is an algorithm, then it
shouldbepart of atool, sothat
the humancan concentrate on
the harder, ‘Eureka’ leapof
intuition that describes how to
fix the bug.

I have witnessed developers
working on Y2K projects, where
the maindebugging tool for
checking for rippleeffects
produced by date fixes was ‘grep’.
The process consists of searching
for allvariables directly affected,
then searchingfor all those
affected by those directly affected
and soon, until these ‘ripples’
reach the edges.These poor
developers are wasting precious
time,painstakingly ‘hand
automating’ a process that could
beperformedsomuch faster and
morereliably by machine. It is
enough to makeBabbage turn in
his grave.

Next time you visit a tools
fair, ask the vendors what
support their tool set provides for
automating the debugging
process. Who knows, witha bit of
a push from the developer
community, we may get the tools
to allow us to do the job. a

Mark Harman, Department of
MathematicalandComputing
Sciences, Goldsmiths College,
Universityof London,
m.harman@gold.ac.uk
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C++Builder 4 from borland.com
Inprise Corporation hasformed two
divisions: Inprise and borland.com
(notethe lowercase).The Inprisedivi‑
sion will focus on enterprise solu‑
tions,while borland.com is intended
to become ‘the premier Web
destination for software
developers’ and have a sig‑
nificant ecommerce compo‑
nent in its targeting of
individual developers. Prod‑
ucts covered by Inprise
include: InpriseApplication
Server, AppCenter, VisiBro‑
ker, ITS, and Entera. Those
covered by borland.com are:
Delphi, C++Builder, JBuilder,
and InterBase.

The borland.com division was
launched with a new versionof the
C++ RAD system: C++Builder 4.
New features include:extendedsup‑
port for distributed development
(Corbaand COM),full Ansi/ISO STL
support,compiler enhancementsthat
include Dynamic Compilation and
Adaptive Compiler Technology to
reduce build times, a fully cus‑
tomisable AppBrowser IDE, and

Internet tools with over 25Internet
protocol components. New code
completion features are accompa‑
nied by a ClassExplorer with mem‑
ber creation wizards. EZ-COM is an

de
i n t e r f a c e A c c o u n t M a n a g e r (

: : B a n k : : A c c o u n t o p e n (

attempt to simplify C++ COMclient
d e v e l o p m e n t .There i ssupport for the
Oracle database server and
Microsoft's SQL Server 7,ATL, and
MTS. ForWindows 98, there is sup‑
port for multiple monitors, common
controls, and docking forms.

Generally,Version 4 is designed
to cover more ‘backend’ logic, pro‑
viding rapid distributed development
for Corba and COM- distributed
object development time should be

Jini ‐ first step to reality
Sun has delivered the ini t ia l v1.0 of Jini, aconnection technology to
enable instantconnectivity of any deviceto the network. This would
spell the end of the dreaded device drivers. When a Jini device joins
a network, to make i t s service available to other devices it sends
Java objects(equivalentto a device driver)to alookup service.When
a Jini device wants to use the service of another device it proceeds
to discoverwhat is available from the lookupservice and then down‑
load the Java objects for the device it wants to use.Then the com‑
munica t ion goes d i rec t l y be tween t h e t w o devices. There 's no
distinction between devices and services; everything is an object.
This means an application can be Jini-enabled.

A Jini network can be created ona physical wired network butalso
viaa wirelessconnectiono revenusingthe p o w e r l i n e s .Toeasethe tran‑
sition from the current situation to an idealworld where all devices are
Jini-enabled, only one machine on the networkneeds to r u n a Java Vir‑
tual Machine. When non-JVM equipped devices are part of a Jini net‑
work they needa proxywith aJ V Mto sendo b j e c t sto the lookupservice.
Al l the code neededfor Jini fits in48KB,the lookupservicet a k e s30KB.
Sun has worked wi th HAVi (Home Audio Visual), JetSend (HP), and
Bluetooth to ensure interoperability with these standards.

Much more can be found on the Jini website including the code
and descriptions of the demos that were shown during the launch
(a l l w i t h Jini-equipped prototypes, including hard drives, cameras,
coffee machines, washing machines, Palm II I , mobi le phones...)
w www.sun.com|jini]
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reduced with two-way technologies
and IDL tools. For example, the edi‑
tor supports IDLsyntax highlighting
(pictured)and other features to sim‑
plify Corba development. A Midas 2

Development Kit is for the
development and deployment
ofthin-client,distributed data‑
base applications.

Internet tools include
ActiveForms for building C++
browserapplications andWeb‑
Broker for building CGI, Win‑
CGI, ISAPI,and NSAPIapps.
The protocol components add
support for HTTP,FTP,SMTP,
POP,NNTP, HTML andTCP/IP.

In terms of debugging, there is
remote debugging for Corba and
COM, multi-process and cross‑
process debugging with debug
inspectors, dynamic watch win ‑
dows, and debug ToolTips.

Borland C++Builder 4 Enter‑
prise and Borland C++Builder 4
Professionalare available immedi‑
ately from the Web. The former
costs $2,499, and the latter $799.
w www.borland.com

Fusing
ecommerce
Version 4.0 of NetObjects Fusion,
the website builder, is focused on
the incorporation of e-commerce.
To create web-based storefronts,
there is a set of components for use
with iCatCommerce Online, a sys‑
tem providing shopping cart func‑
t ionality and online ordering
capabilities.

As well as improved document
display, there is s u p p o r tfor cascad‑
ing style sheet positioning (CSSP).
And this version includes incre‑
mental publishing capabilities for
quick page or section updates and
management.

Fusion 4.0 includes IBM's Hot‑
Media for the addition of dynamic
multimedia content such as 3D
objects, and Allaire's HomeSite for
the hand coding and integration of
HTML pages. NetStudio provides
image e d i t i n g .TheRRP i s£199.
w www.unipalm.co.uk

NEWs|

Objective Toolkit for ATL is anew
addition to the Stingray product
line. Features include XML
document support, function call
objects, thread encapsulation,
SafeArray Wrappers, a visual
editor for RGS Registry Scripts,
and a Composite Control Layout
Manager. It costs £795.
www.roguewave.com

Another version from Stingray is
Objective Toolkit for WFC 2.0,
which is integrated with
Microsoft'sVisual J++. The
docking toolbar support builds
on the docking window support,
and there are border layout and
split layout editors. It includes full
source code.
www.roguewave.com

TheWebCGM Profile has been
released as aW3C
Recommendation.The Profile
reflects cross-industry agreement
on the exchange of dynamic,
hyperlinked Computer Graphics
Metafile (CGM)files over the Web.
www.w3c.org

With the release of its Java
programming tool, JDeveloper
2.0, and the O r a c l e8i database,
Oracle claims to bethe first
vendor to support the newly Ansi‑
approved SQLJ standard in both
development and deployment
tools. SQLJ allows SQL
statements to be embedded
directly in Java.
www.oracle.com

DataDirect SequeLink Java
Edition 2.0 is client/server data
access middleware, providing
data connectivity to major
platforms and data stores. As
well as JDK 1.2and SSL security,
it supports the data access
standards of JDBC 2.0, ODBC
3.0, and OLE DB 2.0.
www.intersolv.com|datadirect
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The RAIcentre inAmsterdam is
to host Microsoft's Tech-Ed Europe
‘99. In addition to over 200 sessions
for developers targeting Windows,
the event has been expanded to
include 80sessions focusing on IT
operations management. For
developers, the central theme will
beWindows DNA.
www.microsoft.com/europe|teched|

MicroEdge’s Visual SlickEdit‑
Tornado Edition is an add-on to
Tornado's cross-development
environment for embedded
systems. Editing features include
aclass browser, dynamic tagging,
a source code beautifier, colour
coding, selective display, and
syntax expansion.
www.windriver.com

Rapid Response is a ‘survival kit’
aimed at minimising the
downtime related to Year 2000
problems. It is a set of
Compuware fault management
and testing tools such as Abend‑
AID, File-AID, XPEDITER, QA
Center, QAHiperstation, and
NuMega.
www.compuware.com

AutoPlay Menu Studio 2.0
Professional Edition is a visual
development tool for creating
multimedia CD-ROM AutoPlay
menus for Windows 95, 98, and
NT. The WYSIWYG tool from
Indigo Rose has aTemplate
Gallery and supports drag-and‑
drop development.
www.indigorose.com/autoplay2/

JustEdit Plus is a Java applet for
the manual or automatic editing
of web pages using a web
b r o w s e r .The tool, from Mainstay,
is designed to facilitate on the fly
updates by avoiding round-trips
to a web server. It's $99.95 for a
single user.
www.mstay.com

Suite success for Rational?
The latest addition to the bundle
wars comes courtesy of Rational
Software, whose veritable empire of
products now takes in many titles
acquired in the merger with Pure‑
Atria last year. Taking advantage of
the breadth of the range, Rational
has come up with Rational
Suite, which the company
would have you believe is
more than j u s ta bundle. Ra‑
tional Suite is all about
teamwork, with the products
integrated from the ground
up and designed to fit the
different functions of devel‑
opment team members.

Rational Suite Analyst‑
Studio (£2,700), for example, is tar‑
geted at analysts and managers,
comprising the Requisite Pro re ‑
quirements package (pictured) and
Rose modelling tool. Development‑
Studio (£4,000) ‐for developers ‐ i n ‑
cludes Rose,the Purify error-detec‑
tion tool, PureCoveragecode-cover‑
age testing tool, and the Quantify
performance analysis tool. TestStu‑
dio (£4,000)-yes, it's for t e s t e r s ‐in‑

prise (£5,700),which includes all the
products from all the suites.

In addition, every package in‑
cludes the Rational Team Integra‑
tion Architecture, which comprises
SoDA, an automated reporting tool
that interfaces with all the other
components, RequisitePro, and the
Rational Unified Process ‐ guide‑
lines and softwareto implement Ra‑
tional's best practice standards.

I ts Progress for the Internet
ProgressVersion 9sees a major upgrade of the Progress Software
integrated development tools, application server, and RDBMS. A
focus has been to accommodate dis t r ibuted computing environ ‑
ments, ie the Internet and intranets.

The Progress 4GL and WebSpeed have been combined to form
ProVision Plus for t h e development of Java, Act iveX, HTML, or
Progress 4GL-based user interfaces. As well as development, de‑
bugging, source code management, and repor t ing features, there
are new round-tr ip tes t ing tools. Database and business logic can
be separated from the user-interface to maximise the reuse of busi‑
ness logic and more easi ly accommodate multiple client platforms.

Open AppServer, a lso part of Progress Version 9, is an appl ic‑
ation server fo r managing and deployingshared components across
appl icat ion environments. It supports HTML, Java, ActiveX, and
Progress 4GL clients, and a choice of databases that includes the
progress RDBMS, Oracle ODBC, and DB2/400.There is support for
load balancing and fail-over, and the management of stateless and
‘state-full’ connections for web-based applications. It enables a p p ‑
lication logic to be part i t ioned at runtime to support the appl icat ion
arch i tecture that best meets user demands. S imi la r l y, business
logic c a n be spl i t over any machine on the network for reducing net‑
work t ra f fic and C P U load.

For Windows 95, 98, and N T, AS/400, and al l major Unix p la t ‑
forms. It costs from £16,500.
w www.progress.com

For existing users with one or
two Rational products, Suite may
prove to be an ideal way to up‑
grade to the whole solution for a
reasonable p r i c e . A deep level of
integrat ion between tools, plus
an ‘open’ API set should ensure

that all components of the
development sys tem can
work together. Other than
price, however, it’s unclear
why the software teams the
company is clearly target‑
ing ‐- most of which should
include analysts, develop‑
ers, and testers anyway ‑
would want to buy a com ‑
plex mix of editions, when

they could simply invest in x num‑
ber of Enterprise Suites and in‑
stall the appropriate products for
each seat. Given the success of
the all-or-nothing bundle - Mi ‑
crosoft Visual Studio or Nu ‑
Mega's DevPartner Studio, for
example ‐ it r e m a i n s to be seen
whether the ta rge ted approach
will pay off.
w www.rational.com

Testing CSS1
One goal of the World Wide Web
Consortium (W3C) is to encourage
the use of style sheets, the benefits
of which can include shorter docu‑
ments, faster downloads, more at‑
tractive web pages, and easier site
management. Its Cascading Style
Sheets (CSS) specification is a
widely supported style sheet lan‑
guage that describes how XML or
HTML documents are p resen ted .To
help encourage its use, theW3C has
released a CSS1Test Suite (CSS2
has been released as aRecommen‑
dation). It should help developers
improveCSS1 levelsupport, and en‑
able web page designers to verify
the quality of support in browsers.
The suite consists of nearly 100
pages, each of which documents a
section from the CSS specification.
Using words and images, the pages
describe how the various CSS fea‑
tures should be rendered.
w www.w3.org
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fast with your Visual Basic database application,
all because you’ve taken the wrong route in your
choice of grid. That’s all about to change with
Videosoft VS FlexGrid Pro 6.0.

Accelerate with efficient features like support for
ADO 2.0 and OLE DB, the speedy n e w database
objects in VB 6.0. Yet it also works with DAO, so
VB5 users won't be left in a tight spot , and you can

migrate your applications on your o w n schedule.
Built on the same code as MS FlexGrid and
hierarchical FlexGrid, VS FlexGrid Pro 6.0 offers

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

extra time savers such as read and write suppor t ,

in-cell editing, formatting and data input masking.

Cell merging, Outlook style sorting by column
headings, advanced outlining data capabilities and
mouse activated scroll-rips let you quickly create

great looking, flexible applications that maximise
end user customisation capabilities.

No external DLL dependencies means an end to
troublesome versioning problems, and support for
t w o billion rows means that y o u can work on large
database projects and swift ly reach y o u r destination
without any hold-ups along the way.

To test drive VS FlexGrid Pro 6.0 download you r

free evaluation copy from our web site today.

P Y  w w w . c o n t e m p o r a r y . c o . u k
‘Contemporary plc, The Mews, Kings Ride Court, Kings R ide , Asco t , Berkshire SL5 7JR Fax: 01344 872228



The integration of modelling
System Architect 2001, from Popkin
Software, isaWindows-basedenter‑
prise modellingtool. Itisdesigned to
integrate business,process,
component,object,and data
modelling techniques.The
idea is to enable various
areaswithin an organisation
to use different techniques
to build unique models, via
the shared use of a reposi‑
tory. System requirements
can bederiveddirectly from
these business models
usingthe major analysis and
design disciplines (SSADM,
Yourdon, Ward Mellor,etc).

There is UML support for com‑
ponent andobject modelling. Togeth‑

for a system.There is forward- and
reverse-engineeringsupport for C++,
Java, andVB.

Akeyf e a t u r eo fSystem Archi‑
tect 2001 is the employment of
M i c r o s o f t ' sVBA. This i st oenable

users to extend the tool into
their own e n v i r o n m e n t s .Also
included are links to workflow
and simulation tools. HTML
generation provides for model
publishing over an intranet/
extranet.

A long with SQL Server,
there is schema generation for
Oracle, Informix, and Sybase
databases. PowerBuilder and
Magic are also supported.

There is one edition only of
the tool, and it costs £2,995. It runs
onWindows 95, 98, and NT.
w www.popkin.com

OpenSource 99 ‐ Brooks’ laws no more
The first Linux andOpen Source Software (OSS)conference w a s attended by a couple of hundred peo‑
ple, mos t l y ‘suits’.The fact that it was nof a free event migh t explain the relatively low attendance and
the fact tha t it wasn’t the one traditionally associated w i t h Linux.The keynote speaker, Eric Raymond,
famous for h is Cathedral and Bazaar paper and Halloween documents, clearly explained the open source
phenomenon. OSS development has three main characteristics: face outward, ie take advice, accept
patches, etc. Release early, release often. And praise in public people who contribute. Th is provides a
context for peer review of the code and works because of the peeresteem part ic ipants get.

Here’s how Eric Raymonddescribes it: ‘Late 1993when I first encountered Linux, it caused mea dilem‑
ma.There's a classical prescription for software engineering which derives from Brooks’ laws: “adding
moreprogrammersto ala te project makes it later” and“ i f you add n programmersontoa project the amount
of work you can get done scales with n, but your complexity overhead, your communications overhead,
your management problems,and your vulnerability to bugs scale w i th ns

‘All of these things scale wi th the number of communication paths between developers. Bugs tend to
collect at interfaces, management problems tend to collect at interfaces between people.This is what I
thought I understood about software engineering. And Linux caused mea bit of a problem because this set
of notions predictedthat anythingthat was developed by 40,000 semi-amateur hackerson the Internetw i th
no software managementshould be unusably buggy.And yet when|fi r s t booted Linux up it was clear that
not only was it not unusable rubble but | was in the presenceof a general purpose operating system that
was substantially more powerful and more robust than anything I've ever used and my reaction was how
can this be?There’s some horrible contradictions here. So | made two determinations: I ' m going to get
involved in this community and I ’m going to figure out how we'regett ing a w a y w i th it.’

OpenSource ’99‐ OSS everywhere
while the latter would benefit fromSome of the audience understood

the principles of OSS but where
non-plussed at the apparent advo‑
cacy for all software development
to follow this model. Eric Raymond
effectively c o n s i d e r sthat the si tu ‑
ation might be different between
algorithm and research intensive
software versus implementation
intensives o f t w a r e .The former often
need someintellectual protection
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peer review.
The first highly visible move for

a commercial company towards
OSS was Netscape with Mozilla.
Since then, IBM, Intel,C o m p a q ,and
many others haveshowntheir inter‑
est in Linux. The next big public
move could be from Sun, currently
criticised for not having opened its
Community licence enough. Eric

Raymondclaims that Jeff Rulefson,
a highly placed executive at Sun,
told him that everyone developing
a software project at Sun will have
to either show a planto open source
their project within a year or justi‑
fy why they should be an exception.
EXEcould not get any confirmation
from Sun.
w www.netproject.com
w www.opensource.org

N E W S

Optimizeit 3.0 Professional is a
Java profil ing tool for
applications, applets, servlets,
and JavaBeans. It supports JDK
1.2,and can be integrated with
JBuilder andVisual Cafe.
Available from the web for
evaluation, it costs £299.
www.pts.com/staticloptimiz.html

BeanBuilder 1.0, from
NetObjects, is the latest version
of the IBM JavaBeans assembly
tool formerly known as Lotus
B e a n M a c h i n e .The RAD product
helps build database-aware
applications with support for
ODBC and JDBC. The RRP is
£199.
www.unipalm.co.uk

HTML2EXE v2.1 compiles
websites into a standalone
application, an offline browser
that can be used by people
without an Internet connection.
supports the use of frames,
animated GIF images,and
sounds. It runs onWindows 3.1,
95, 98, and NT.
www.htmi2exe.com

t

Quartus Forth V1.1.0 is an on‑
board Forth compiler for 3Com
Palm platforms, which runs on
the handheld device itself. There
is full control over system events,
GUI features, an inline 68328
symbolic assembler, and a source
library of extensions for graphics,
sound, and pen input.
www.interlog.com|~nbridges/

NSBasic/CE is designed to
take advantage of Windows CE
and the handheld computer
environment. It includes a
development and debugging
environment that allows
developers to test and modify
code interactively. It costs
$99.95.
www.nsbasic.com|ce/info
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C o d e Wa r r i o rforPowerPC
EmbeddedSystems Release 4
targets the PowerPCfamily of
processors. New features include
expanded hardware debugging,
support for new Motorola and IBM
microprocessors, and command
line development support. There
are enhanced optimisations in the
C, C++, and EC++ compilers. It
costs from £1,660.
www.fullmoon.com

VB Mentor 1.0 is aVisual Basic
add-in that automatically
generates ActiveX business
components and VB forms
directly from a database schema.
The forms provide a UI that
creates, updates, displays, and
deletes the business objects. It
costs £599, but a Learning edition
is available for free.
www.componentsource.com

Unify VISION A p p S e r v e r5.0
integrates Microsoft-based
Internet andWindows client/server
applications with Unixapplication
services. It supports server
replication, fail-over and recovery,
automatic load balancing,and
asynchronous publish-and‑
subscribe. It supports the key
components ofWindows DNA.
www.unify.com

GeoScope Java is atoolkit for
developers building Internet
apps using vector and raster
colour maps. Written in Java 1.1,
it provides a variety of classes for
interactive mapping with web
browsers. A developer's licence
is £1,750.

Vini, vidi, VCDC
Over 1,250 people attended Mi‑
crosoft's EuropeanVisual C++ De‑
veloper Conference (VCDC), held
at the RAI centre in Amsterdam
(900 had collectively attended the
three separate events last year). The

keynote speech, g i v e n by Mike
Blaszczak from the LibrariesTeam,
reviewed ‘What's new inVC++ 6.0’.
He emphasised that improvements
in general programmer productivity
should not be at the cost of perfor‑
mance, and promised further Intel‑
liSense features. ‘Pay as you go’
was a recurring theme - that no cost
should be involved with a feature
that is not used.At one of the Q&A
sessions, Blaszczak was keen to
scotch the idea that Microsoftwant‑
ed to ‘VB-ise’ its implementation of
C++ ( ‘VB- ise C++? Man, what

colour i sthe sky i n that w o r l d ? ’ ) .The
importance of COM and its central‑
ity to all future Microsoft develop‑
ments was strongly repeated from

igcosoft®Visual C + +
European Developer

Conference

the stage. Possible C++ language
innovations for incorporating the
services of COM+ were signposted
in the closing talk.

The initial COM(+) talks were
well attended, and with his author‑
i tat ive knowledge of al l things
COM anda relaxed presenta t ion
style (‘COM is /ove’, apparently)
Don Box was one of the stars of
the event. However, perhaps the
most popular session was ‘Power

Microsoft declares its hand
One of the themes to emerge from
the Visual C++ Developer Confer‑
ence was the emergence of a ‘de‑
clarative’ approach to the ever-in‑
creasing complexity of modern-day
Windows d e v e l o p m e n t .This relates
to both of the more newsworthy pre‑
sentations given at the conference,
which previewed future develop‑
ments: Don Box (author and consul‑
tant) covering ‘What's new in Win‑
dows 2000/COM+' and Dean Rowe
(Microsoft, Development Lead on
AT L ) presenting 'VC++ language
innovations for COM+ and beyond’.

Don Box, only half-humorously,
characterised the ages of program‑
mingstyle. The eighties were atime
of APIs: a special handle providing
the key to individual items of func‑
t i o n a l i t y .The nineties are all about
object models and i n t e r f a c e s .The
future wil l see a more declarative
approach to the problem domain,

tract of intention, and code will be
tagged for the services required.

He defined COM+ as simply the
name given for the next build of
COM, a maturation of the COM pro‑
gramming model, to be delivered
with Windows 2000. Components in‑
dicate their requirements declara‑
tively, and each service has one or
more attributes that control its be‑
haviour. An absenceof attributes
tells COM that ‘vanilla’ behaviour is
assumed. Furthermore,an intercep‑
t ion mechanism is introduced that
pre- and post-processes every call
t o provide the desired s e r v i c e s .To
support this, the concept of ‘con‑
texts’ has been introduced. A con‑
text is a group of objects within a
process, and they will be used to
group compatible objects with one
another.

Apparently, the functionality of
Microsoft Transaction Server

Debugging Techniques’ given by
Microsoft's Jay Bazuzi. There was
no standing room, let alone sitting
room, and the doors were barred.
One further attendee was admit‑
ted, on the basis that it was her
husband giving the talk.

On the whole, VCDC seemed
well received and ran smoothly.
People | talked to had found things
of interest to justify their presence.
And, of course, Amsterdam is a
great city...

As well as a large Dutch con‑
tingent, the country breakdown of
delegates revealed, perhaps sur‑
prisingly, that as many UK as Ger‑
man delegates had attended. Ap ‑
parently, Germany was very keen
t o host this e v e n t i t i sa very early
tip for next year’s location.

core of COM+, reducing areas of du‑
plication, and the MTS-style of pro‑
gramming will thus be available to
all components. The Catalogue
Manager will manage the attributes
of configured components from an
auxiliary configuration database, as
a possible alternative to the use of
Registry keys.

Similarly, a future generation of
VC++ should have the ability to in‑
dicate COM+ requirements declar‑
atively. (SeeAttributes in VC++, this
issue.) It was stressed that the addi‑
tional code generated by the pro ‑
posedtagging methodwill betrans‑
parently available for investigation
and debugging: the extensions will
not break any code or change the
semantics of C++ itself. Bjarne
Stroustrup has apparently given his
approval to this a t t e m p tto better in‑
tegrate C++ in to a large-scale
framework for managing distributed

www.webmapserver.com where interfaces represent a con- (MTS) will be integrated into the components.

Books received this month
Publisher Title Author I S B N RRP
Wrox Press ASP 2.0 Programmer's Reference Alex Fedorov & Brian Francis ‐1-861002-45-9 £18.49
John Wiley & Sons Bug Proofing Visual Basic Rod Stephens 0-471-32351-9 £25.95
Cambridge Univ Press Java Programming By Example Rajiv Sharma &Vivek Sharma _0-521-64442-9 £20.95
O'Reilly LearningWord Programming Steven Roman 1-56592-524-6 £19.95

Rethinking Smart Objects: Building Artificial Intelligence... D a n i e lW.Rasmus 0-521-64549-2 £19.95Cambridge Univ Press
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What Good Is AnObjectTool
WithoutAnObject Database?

Attracting and retaining customers requires applications
that are not only entertaining and informative, but also
easy to use.

Today's business

Sales Representative.

aXe

lust think how much more powerful your object tool
would be with an object database like Jasmine™.
With Jasmine’s pure, object-oriented architecture,
objects defined in your application tool (C++,
java, and others) are the same as the objects
managed byJasmine.

You can use native language bindings, rather than learning
and coding new non-object-based data access protocols such as
DBC.And Jasmine supports large amounts of complex data so
you can deliver true, next-generation applications.

With Jasmine, objects never have to beconverted to relational
formats, so they run much faster. And there’s no need to choose

OMPUTER®
ISSOCIATES

Software superior by design
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informationis made upof not only text and
numbers, but also images, motion, and sound.

queries, such as fare comparisons for s
anddates, are easily implementedwith Jasmine.

HARMONY"

JasmineWorksWith
Your FavoriteTool
Sun:
Java Studio
Java WorkShop

©Microsoft:
Visual InterDev
Visual C++
FrontPage
Visual J++
VisualBasic
Visual Studio

©Symantec Visual Café
Inpr ise JBuilder
©Bluestone Software
¢ Centura
SilverStream

©SuperNova
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Cdestinations

between object models‐Jasmine supports a
both COM and Java. It even lets you use
different tools at the same time. Jasmine’s
object infrastructure also integrates
external data and applications, making
them accessible from any application
development tool.

That includes the object tool you're
using right now. Socall 01753 679679 or visit
www.cai.com/ads/jasmine/dev for your FREE, full-function
Jasmine Developer Edition CD. And turn your object tool into an
instant advantage.

Jasmine



Stead
hether you havebeen a
loyal reader for the past

thirteen years, or this is your
first issue of EXE, you have
seen the work of Kate Adams.
Apart from the first three
issues, Kate has been
responsible for EXE’s design
and illustration. But this is her
last issue, and by the time you
read this she wi l l have left the
magazine to travel the world.

.-EXEMagazine was started in
February 1986asa family
business ‐ the Adams family
business. The Adams clan was
all-pervasive among the staff, so
for some years after shejoined
Kate billed herself on the
magazine’s mastheadas ‘Katey
M’-amoniker intendedto
conceal the fact that she was yet
another Adams and suggest
insteada trendy design studio. In
fact it just stood for her family
nickname: ‘Katey Matey’. She
obviously enjoys using
pseudonyms ‐ when designing
front covers and other
illustrations for the magazine,
Kate has over the years variously
signed herself asKaterina
Adams, Katey Matey, Katey
McSkatey, K.M., Katey M.,and
Tijuana Kate(aka TJK, aka TK).

Kate'sjob has evolved with
the marchof technology. Init ial ly
EXE was ‘laidout’ usingwhat
now seemsa practically
medievalprocess of cut-and‑
paste~ ‘stick and lick’ in Kate’s
lingo. To makeanarticle fit its
pageallocation, Kate l i teral ly cut
out words and rearranged lines
with a scalpel. There was a
special glue dispensed froma fat
aerosol can that she used to stick
down the litt le bits of paper ‐-an
evil smellingconcoction
comprising, I believe,96% CFCs.
An early Editoralleges that,
when Katewas not struggling
with some deadline, she used it
to manufacturegiant ersatz
bogies, which she ‘wore in her
handsome flared nostrils’!
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y as she goes
In time, Xerox Ventura and

Corel Draw 2.0 replacedhand‑
drawn lines and crooked text.
When EXElost its initialdot and
movedunder the wing of
Centaur to Soho,production
movedonto Quark XPress, Adobe
PhotoShop,and Illustrator...and
ascanner. A l l this set Kate free to
draw or compose many of EXE’s
illustrations, includingcovers.

A self-imposed partof her
role has always been to create
team spir i t in the office, and one
of the many prongs of her job
description is to ‘keep the
editorial guyshappy!’ She has
succeeded and her positive
influence hasextended as far as
admin and advertising. Except
when deadlines are dangerously
near ‐ when Kate turns intoa

B Y E B Y E K A T E|

super-efficient copy-making
machine with no time to spare
for levity ‐ she is the very
embodiment of niceness.

Apart from fantastic design,
layout and illustration work ‑
not to mention generosity of
spirit ‐ she has one other
peculiar accomplishment that
deserves to be highlighted. Kate
has the best handwritingof
anyone we know. It is sickening
( i n the envy-making sense) to
watch her write ‐ even at full
speed, scribblinga shopping list
or something; it ’s a l l neat and
symmetrical and beautiful.
Over the years, Kate’s hand has
appeared many times in the
magazine; it masqueraded for
Bjarne Stroustrup’s when his
alleged d ia ry appeared on the
December 1989cover and can be
seen on the current subs flyer
pretending to be Bil l Gates’. Its
most famous use was when, in
an act of ratherconscious
eccentricity, we insisted that
Kate write out the C and C++
code in Francis Glassborow’s
column. Whether the result was
assensible or asclever as we
thought is a matter of debate,
but Kate’s hand-writing
received an impressive and
independent accolade when
someone in a newsgroup
admired the ‘font’ that we used.
She did it month in , month out
f rom July 1995 to May 1997.

From the days of the original
family enterprise, Kate has
carried the banner of a l l that
the magazine stands for while
other staff have come and gone.
For this ‐ and for everything
else ‐ those who have been, and
those who are her colleagues
warmly thank her. Kate is now
headingwestward to Central
Amer ica, San Francisco, F i j i ,
and eventually New Zealand.
Kate, from us all - fair winds,
warm and westerly. a

The EditorialTeam
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rom where you and I stand,
lookingdirectly at the

technology, it’s very easy to be
deceived into believing that the
modern world owes its shape to
computers. Computers are
useful, and are sufficiently
plent i fu l to be familiar to nearly
everyone, but they’re not
everywhere. Silent, black
special-purpose chippery
(which, to be fair, is mostly
digital) seems far more
important in real l i fe than the
classic keyboard- and monitor‑
equipped general-purpose box,
precisely because chippery lives
and works inside the recesses of
other equipment, silently and
thanklessly going about its pre‑
ordained business. It’snot
computers that keep a laser in
the tracks of a CDor mis‑
records your videos; it’s chips.
Right now, I ’msitt ing in an
office devoted to one computer,
but I ’mwearing about a dozen
chips in the various gadgets that
represent modernjewellery.

But even chippery isn’t the
major stuff that shapes the
world. Chips and computers owe
their existence to the remarkable
developments in plastics. We’ve
become soused to the way that
wecan make anything wewant
in any shape we want that we
can’t recognise the wonder of it
any more. The simple plastic‑
mouldedbucket-style chair with
steel legs that you see
everywhere from cafeterias to
schools is now regardedascheap
andutilitarian,yet when it was
designed at the end of the fifties
it was immediately hailedasa
design classic, heraldinga new
era in product design.

Look at a modern monitor.
Not the screen; the box it comes
in. Look at the curves, the
details, the venting in the top
and the l i t t le pegson the bottom,
which hold the base on. Do you
realise that these details cost
nothing? A l l that subtlety, and
all it requires is design. How
different from TV sets from even
the seventies, where the boxes
were plain, wooden affairs and

16

the backs were made, ascheaply
as possible, from pressed
cardboard, and every detail,
every screw hole,added cost to
the finished item.

Amore interestingcontrast is
cameras, where shapes are
vi tal ly important to the function.
Plastics are used today to make
the classical shapes more natural
and softer, and to make the
cameras easier to handle.
Compared with a camera of the
fifties, which relied mostly on
sheet metalpressings and a few
(expensive)Bakelite castings,
moderncameras are cheaper,
more reliable, and domore.
Neither the disposable camera
nor the sophistication of the APS
system would beconceivable
without plastics.

At the dawn of plastics,
freedom of design and mass‑
producability were the things
that everybody got excited
about, and the product designers
have learned to use these
properties to the full. Some of
the material’s properties
influence shape aswell ( for
example, the chair only makes
sense in ABS, and the monitor
case only makes sense in
styrene or nylon)but when we
start lookingat the impacton
electronics, the material’s
properties ‐ particularly of the
composite plastics ‐-become the
outstanding features.

Look at chips. They make
the chip, then they have to
package i t ; they attach legs,
wire the legs to the chip, and
encase the whole assembly in
dense, heavy plastic. It is
air t ight, watertight, doesn’t
shrink, and somehow doesn’t
destroy the t iny wires ( too th in
to bevisible w i th the nakedeye)
as it’s pouredaround the
assembly. It sticks fi rm ly to the
legs, to the chip, and even to the
wires, and yet it doesn’t melt or
crack when it’s pelted wi th
molten solder. Everybody
thinks chip designis hard,but
this packaging is mind-blowing!

Then look what happens to
the chip; it’s put into a circuit

Plasticity
Do you know what a computer is made of?

It 's not silicon - actual ly, i t ’s mos t l y plast ic .

board. After the transistor, the
printed circuit board is probably
the greatest inventionof the
twentieth century. Originally,
circuit boards were modest
affairs, being made of epoxy‑
impregnatedpaper pressed
together unt i l it set hard.Cheap
boards are still made this way,
but they have al l kinds of
problems: the epoxy breaks down
under heat, the paper breaks
down, they’re notvery strong,
and so on. Mostboards today are
made of fibreglass mixed with
epoxy. There’s an interesting
property of this material ‐ its
thermalexpansion is identical to
copper, whichmeans that no
matter how muchthe
temperature of the board
changes, the tiny, t iny conductors
that can beprinted on the
surface wi l l never crack. This is
acrucial property when making
double-sidedboards, because the
thickness of the copper ‐ both of
a through-plated holeand of the
joint between the hole and the
track ‐ is of the order of a
thousandth of an inch. (By the
way, the process by which they
make these boards is quite
fascinating. If you get the chance,
take a tour of a PCB-making
factory.) Not only that, the
material conducts force nicely
through the board even when the
board is riddledwith holes and
solder-filledjoints.

When they start making
boards of more than two sides
(where tracks are buried inside
the thickness of the boards) a
whole new set of problems
appears. Standard PCB
thickness is 1.6mm, but if
you're makinga six-layer board,
you’re handlingstock whose

thickness is only 1/4 mm.The
stock sheets can bea meter or
two ona side, so y o u can see that
you needa special k indof
fibreglass that won’t simply fall
to bits, or kink, or crease, or tear
when you t r y to pick it up.

Then, when you’ve made the
separate sub-boards, you've got
to glue them together into a
sandwich. You have to use a
glue that sticks to fibreglass,
and sticks to copper, yet which
doesn’t tear everything apart
when it shrinks (as a l l glues
inevitably do)and which w i l l
not damage the vanishingly‑
th in plat ing on holes passing
through the entire sandwich. In
fact, they use a glue that first
expands and then shrinks, and
only then goes hard.

I could tell you about the glue
that holds picture tubes together,
or the seals that holdLCD panels
together, or the t iny plastic
springs insideswitches that are
good for ten millionoperations,
or any of a hundredother
awesome materials. Someone
designed eachof these exotic and
complex materials,and they did
it because the electronics
industry needed them asmuch
as it needednew faster, cooler
transistors, and the plants to
make them in.These
extraordinary achievements
havebeeneclipsed by chip
design, and that’s a shame,
becauseelectronics needs
plastics more than plastics needs
electronics. a

Besidesprogramming and
hardware, Jules does some
product design. He can be
contacted on 01707 662698or at
mayhem@jules.cix.co.uk.
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Goingwith the
MFCflow
Dear Sir,
l i k e d the comments of Jules on
programming with the MFC
(Mayhem, January 1999). Four
years ago whenI took early‑
retirement I upgraded my C
skills to C++. LearningC++ was
l ike being in heaven (nearly).
ThenI started to learn to
program for Windows usingthe
MFC. This was l ike being in
hell (nearly)!

There is an admission by
Microsoft that not every
Windows application can best
be produced via the MFC. It’s in
M F CDeveloper’s Workshop by
Frank Crockett and Joycelyn
Garner. Chapter 3on Document
Templates: ‘The document-view
model is only a modeland
cannot be applied to a l l
programming questions.’

I was very relieved to read
that and began to understand
why so many C and C++ gurus
had shunned the MFC route.
Eventhe great Charles Petzold
is not using it in Programming
Windows 95.

Havingrecognised that the
tool is imperfect, I have found
the best way is to ‘go with the
flow’, init ial ly. That is, bui ld the
app asMicrosoft wants it to
look and then tweak it f rom
there, bu t never fight against
the system.

With the MFC, the
programmer is always in some
cage called o n D r a w or
L B u t t o n D o w n o r OnTimer o r
O n F i l e I m p o r t . A t great
expense you wind up with 10or
12books on MFC programming
gradually to realise that each
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book is adding only a few
scattered pages of new info, but
info essential to progress in
application building.

As for the MFC help system
on CD-ROM, you have to ask
(search for) the r igh t keyword ‑
there are no synonyms
recognised. For example, to
draw ‘fullscreen’ see Desktop!

But it ’s great when you get
there!
Alex Telford
Solarix Software
a.telford@dial.pipex.com

Thanks f o r the feedback.
[The preceding letter, as w e l l
as the fo l lowing repl ies, f o r m
an email exchange - E d . ]

WhenI fi rs t started
programmingWindows, I
followed Petzoldand wrote in
C. Once. After that, I decided
to start wr i t ing my o w n
compilers, and very successful
they were for quite a time. The
main th ing about the
compilers was that no th ingat
a l l was hard-coded,and
distinctions were minimised
as far as possible. I made no
distinction, f o r example,
between windows, dialogs,
toolbars, and so on. Variables
could be bound to windows,
instances,or modules.

M F C came v e r y h a r d a f te r
that . I t tries to block me
eve ry step o f the way. Check
o u t th is one: I wanted a
p rog ress bar tha t t u rns r e d
when it overflows. Can I find
ou t h o w to do that? No, I
can’t, because fo r no good
reason that I can th ink o f ,
progress controls don’ t use
the WM_CTLCOLOR system.
Also, the menus in d ia log

controls don’t drop-down
init ial ise. The more I ge t i n t o
i t , the more I hate i t . I ’ m
a f r a i d I ’ mbe ing tempted to
dust o f f my compi le rs .
Jules M a y

Alex replies:
On the point of beingblocked
every step of your way, I get that
feeling too. I think your
disaffection wi th the MFC is
par t of an industry-wide
disaffection wi th the direction
of IT development. My
experience is that Software
Engineeringreached its zenith
in about 1975,and it has been
downhill a l l the way since. I
remember in 1969wi th our PDP
8 we could inspect the circuit
diagrams of the machine to
check out what a par t icu lar
machinecode instruction
actually did!

Your new compilers are
perhaps just pa r t of a wider
need: The MillenniumPC
Project. An Industry wide
collaboration defining a
specified New PC (specified
r igh t down to the real-time
interrupt level), anew language
(D++?), new compilers for i t , a
new GUI, and new software.

The MFC inherits the
hierarchicalnatureof C++.
Electronics designers are not
constrained in this way; they can
set out a number of blocks
(modules)and inter-wirethem in
any way they please.The
difficulty is how to maintain the
‘rat’s nest’ of interconnections:
how to dealwi th complexity.
Forcing it into cast i ronstraight‑
jackets is not the answer.
Keep the faith!
Alex Telford

An example
of BeOS
I was very interested in
Duncan Wilcox’s article on
BeOS 4 (The unbearable
lightness of BeOS, EXE,
February 1999), but I was a
l i t t le surprised by the C++
sample he quotes (List ing 1‑
An extremely simple example
of audio file playback).

C++ allows declaration of
variables/objects near the
poin t of usage, so there is no
need to have them a l l at the
start of the function, as the
example does. If they had been
declared where they were
needed, there would have been
no need to use a pointer, and
therefore the leakage ( o f
BSound) might have been
avoided ‐ the new’ed object is
no t deleted.
MichaelMounteney
mounty@cix.co.uk

P lac ing variables and objects
a t the t o p o f the func t ion or
method is cer ta in ly a mat te r
of pe rsona l preference or
style, except of course when
const ruc t ing an object on the
stack ( the place where y o u
declare it is the place where
the constructor w i l l be
executed).

I w i l l n o t fur ther defend
the placement of variables as
I ’ m g u i l t y of having snipped
the code in ques t ion f r o m a
w o r k i n g sample :-)

The B s o u n d ob jec t i s
indeed not leaked: it is
deleted by the Media K i t
because of the reference
count.

The rat ionale is tha t the
function is synchronous, b u t
it could havebeen
asynchronous s imply by
removing the wWaitForSound
call ( a n d the player object
would have been p a r t o f an
object o f which the p l a y s o u n d
funct ion was a method).
H o p e th is helps.
Duncan Wilcox
Duncan@mclink.it
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Having lookedat tools for SCM

andsoftware testing, lan
Murphy continueshis seriesby iplicity by
concentrating on the design phase 2

and how it can integratewiththe _
rest of thedevelopmen cycle
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‘he complexity of software today is t ru ly fr ightening and much of
this problem is causedby the needto maintain functionality while

adaptingto changingbusiness requirements.To help developers cope
with the speed of change we have seen new languages and new cate‑
gories of software tools suchas Rapid Application Development
suites.Wehaveseennewmethodologies developedandmanyof these
revolvearoundobject-orientated languageswith onecommon thread:
componentisation. This moveto developingsmalleasily-maintainable
components that can be slotted together to form larger developments
is not new,but one th inghasbeensignificantly weak in a l lof this: the
design-side tools.

Tools that are usedwithin the designprocessneedto becompletely
integrated into your development environment. That is, they must
become par t of the process rather than requir ing special treatment
by the process. In my earlier articles that focused on SCM and soft‑
ware testing, the need for transparency was talked about and in par‑
ticular the need for iterative development. This is critical because
dur ing the actual coding and testing of any piece of software, even
down to the component-level, t h i ngs can change. When they do
change, the changemaybesuch that it requires a rethink of theactual
requirements and design stages and this is why those tools must be
integratedwith the rest of the environment.

Another key goal for design-side tools is the i r accessibility.
SSADM is an example of a perfectly good methodology made unus‑
able by the way it was developed. I know many sites that have used
SSADM, some successfully, although such a statement could bemade
about a n y approach. Unfortunately, even on the successful sites,
SSADM was kept away from the development teams because it was
deemed too complex for anyonebut the most expensive contractor and
experiencedanalyst. If we are to ensure that we break downour code
at the component-level, then the tools must beaccessible to everyone,
without the needfor years of training. And they must becomepart of
the way that peoplework and not an imposition.

One of the reasons commonly cited for not reusingcomponents is
the lack of documentation and therefore the lack of trust in the qual‑
i t y of the component. To some extent this is understandable, but it
highlights the fail ings of a l l those reverse-engineering tools because
they obviously don’t provide sufficient in format ion when used
against components. Design tools therefore need to ensure that the
documentation is bui l t up dur ing the design phaseand that any such
documentation conforms to industry-expected standards as well as
those standards implemented within the project team. Where dia‑
grams areused,thedesign toolmustconformto any symbols required
by astandardbecause this is the easiest way of ensuring that anyone
us ing the tool w i l l beable to understand the output.

Lock-ins and add-ons
Absolute conformance to a standard is always difficult because a l l
standards have bothmandatory andoptional components, andoften
portionsof standards are in a state of constant flux, particularly as
astandardmoves towards matur i ty. In this instance, the design tool
vendors need to ensure that they clearly document what they sup‑
port and how they deal wi th unsupported portions of the standard
if the tool interacts w i th other products that provide a more com‑
prehensive support. Man y vendors are less than happy about this
statement, but once again we go to the need for trust by developers.
Development teams do not swear l i fe - long allegiance to tools and
therefore they wi l l switch.When this happens,they wi l l want to take
ex is t ing work w i th them, sopar t of the evaluation process of tools
today is to test their import/export capabilities. I f there is a h in t of
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lock-in, the tool wi l l oftenberejectedeven if it is the best tool for the
job at that particular time.

Simply designingthe model,however, is notenough today, and here
we have seen the development tool vendors taking a lesson from the
database tool vendors. For many years, I have been using database
design tools that notonly dothe normalisationof my relationalmodel,
butalso createstored proceduresandany codenecessaryto enforce ref‑
erential integrity. Products such asSystem Builder and Creator that
usedto r unon the Pick operating systemwould create an ini t ia lappli‑
cation for you to tune yourself. Goingeven further back,products such
asLotus Symphony and Smart from InnovativeSoftware enabled you
to create outline systems without having towrite macros andcode.

By 1994these vendors hadbegun to offer add-ons for PowerBuilder
and Gupta (now Centura), that went even further andproducedsam‑
ple code. As these two environments began to make sign ificant
inroads into the corporatedevelopmentmarket, they began to offer a
more object-orientated development environment.Asa result,Erwin
released a version of i ts design tools that actually generated a data‑
basedesign and code for certain types of objects dependingon the val‑
ues that were requi red in various fields. Rational Software in
particular was quick to follow this move, and version 2.1of Rational
Rosewas designed specifically for the Gupta SQLWindows market.
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It is this linkage to UML
that has helped Rational
promote Rose: asthe
standard has become

accepted, so has Rose.

Features a n d products
Al l of the tools looked at in this review claimed to be U M L (Unified
ModellingLanguage)compliant, although none of themclaimed 100%
compliance. This was generally due to the vendor’s perspectives on
what parts of U M L were commonly in use and what parts were st i l l
under development and therefore of limited use to developers. The
import ingof exist ingcodewas extremely importantbecausefew peo‑
pleare l ikely to be start ing from scratch and even i f they were, import‑
i ng known projects is a good place to start when y o u are looking at
the functions of a new tool. Code generation was always going to be
an important feature, as was integration wi th the rest of the devel‑
opment environment.

Having decided on what I wanted to look at, I asked several devel‑
opers what products they felt shouldbeconsidered andconsulted sev‑
eral reports into design tools (many of the companies mentionedhad
merged since the reports were issued). In order to ensure that I did‑
n’t miss anyonewho felt that they should at least be given a hearing,
Teven posted an outline of the articleon Sourcewire (a media resource
usedby the vast majority of magazines,vendors, and PR agencies for
just this purpose). As a result, [ h a d some interest ingresponses.Even‑
tually, after ta lk ing to various vendors further, I was left with four
obvious candidates and one outsider whoI felt deserved a mention
because it is able to drive home the potential for diagramming.

The companies and products chosen are: RationalRose 98Enter‑
prise Edition from Rational Software, Visio Enterprise from Visio,
Select Enterprisefrom Select SoftwareTools, COOL:Jex 4.0 from Ster‑
l i ng Software, and HOW from Riverton Software.

Rat ional Rose 98Enterprise Edit ion
RationalRosehas developed over the last few years in to the leading
software design tool on the market. One of the reasonsfor this suc‑
cess has been Rational’s steadymove towards an integrated envi‑
ronment across its product portfolio. However, despite a wave of
recent announcements, complete integrat ion is not quite to hand
even if Rational is further downthe line than any other player in the
market. That move towards an internal integrat ionhas not stopped
Rational f rom estab l ish ing l inks w i t h m a n y of the other l ead ing
development vendors.

Rose 98provides a comprehensive design and development envi‑
ronment with fu l l support for C++, Visual Basic, Java, and several
other environments such as Centura and Delphi, as we l l as
Microsoft’s COM and ActiveX components.Rose also provides sup‑
por t for several high-end and true object-orientated products such
as Versant and Poet and has ensured that a previous weakness, data‑
base support , has been addressed w i t h Erwin and Oracle 8 l inks.
This depth of product support allows Rational to position Rose as
the essential software design tool, able to take you f rom small to cor‑
porate-sized developments.
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Rose was one of the first products on the market to provide com‑
prehensive support for UML andgiven the position of Rationalon the
standards committee it would have seemed extremely strange had
they not providedcomprehensive cover. It is this linkage to U M L that
has helped Rational promote Rose: as the standard has become
accepted, sohasRose. In fact, this l inkingto standardshasbeentaken
further by Rational with its support for Java. Rose 98provides ful l
round-trip engineering of applications provided that they are based
on JDK 1.1.x or earlier, although Java archive support wi l l not arrive
unt i l the end of the first quarter, 1999. By avoiding being drawn into
vendor-specific components that are not pure Java, Rosehas become
an acceptable tool to a l l camps.

It doesn’t seem quite r i gh t to say that working wi th any product is
fun, butRosegives you that feeling of confidence that meansyou actu‑
al ly get on wi th your design rather than worry ing about what each
diagram does. You are not overburdened wi th options when you start
anew project,although the first couple of times you find yourself won‑
dering if that is a l l there is to i t . The way that everything simplifies
itself on your diagram can also seema l i t t le disconcerting at first, as
if there should bemore to see. Once you realise that it is a l l there and
you only needto double-click on the object to get the details, you dis‑
cover that things don’t haveto beascomplicatedassome people would
like to make out.

Import ingand exporting of models is extremely simple, but they
must be in an existing Roseformat. Generatingcode from your model
could not be easier. When you are ready to generate the code, go
straight to the Tools menu, choose the relevant language, and start
the code generation wizard.

Other features include the abi l i ty to support mul t ip le languages
in the same modeland compare models.When y o u look at the com‑
plex i ty of m a n y developments today, few are not fac ing the di ffi ‑
cu l ty of support ing Java or COM fo r web development and C++,
Java, or Visual Basic for the client-side code. I was unable to get
a n y other vendor to prove that they could suppor tmu l t ip le lan‑
guages in the same model.

In addition, w i th a large development you are l ikely to have sev‑
eral designers working on the same piece of model.If this was simply
a piece of source code, you would create a parallel development and
then mergefurther down the tree. Rose now gives you the abi l i ty to
do this w i th y o u r models, so one designer can be looking at ways of
optimising a design while another is makingchanges to reflect prob‑
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lems in the coding structure. This is particularly relevant when you
areusingRoseto support a generic product that is customised to meet
the end-user requirements. Having supported such a system in the
recruitment industry in the past, there is no doubt that this feature
would have prevented us from havingmult iple unique systems with
no realcontrol over the source. The fact that Rosesupports the use of
source code controlmechanisms for your diagrams further strength‑
ens Rose in the complex designmarket.

Theonly downside for Rationalat themoment is ensuring that there
is adequate education in the market place as sales of Rose
increase rapidly.As with all these tools, they canbecomea
huge drain on resources if you do not train staff properly
from the start, and it can bedifficult to find public courses,
wi th the exception of those r u nby Rational itself.

Vis io Enterprise
Visio is a vendor better known for products that are used
to create organisational charts, low-end CAD, and office layouts. Yet
Visio is an extremely aggressive company in the visual tools market
and it is now positioning itself fi rm l y in the IT department. Among
the tools that it now possesses just for this are flowchart templates
andan extremely nice Internet suite that checks the stabil ity of your
website to ident i fy broken l inks and other common problems. It has
also added a number of network diagramming tools, and there is a
project w i th Microsoft to provide a graphical mapp ing tool for Win‑
dows 2000 as well as its existing Novell tool. Of more importance for
this article is i tsSoftware andUMLtemplates. This newreleasecomes
at at imewhen it has integrated its recent acquisition of InfoModeler,
and this is includedwith in the Database templates.

For those who have an exist ing piece of VB or VC++, Visio w i l l
reverse-engineer your code into a UML diagram, and I was impressed
with the easewithwhich I was able to dothis. The Visiodocumentation
includesa l l the steps required to locate, download, and install the add‑
ins required,andforVC++ youwi l lneedadditionalcodefromMicrosoft.
Once this is doneyou simply create a Browse Informationfile, and it is
this file that the UMLadd-in uses to reverse-engineer your code.

Visioprovides support formostof themajormethodologies includ‑
i ngYourdon, Booch,and SSADM, andeven hasa COMandOLE tem‑
plate under its Software Diagrammenu. This actually takes Visio a
step further than any other product because you can load existing
designswhile learninghowto port them intoa newmethodology.This
provides great flexibi l i ty while people are learning a new skill, but i t
can also allow them to stay withwhat they know andthis couldmake
it harder to movepeople to a newmethodology.

Oneof theproblems that Visio is l ikely to face is credibility. It does‑
n’t have a reputation for providing tools for developers, it makes no
wi ld claims about i ts abi l i ty to buildcomplex systems, and it doesn’t
allow you to mixmult iple languages on the same diagram. The inter‑
face is also very cluttered, as if too muchhas been put in.

You can import and export your diagrams, within l imits, to the
Microsoft Repository, and the limitations here are those imposed on
Visio by the Repository itself. Other than that, there are no l inks to
SCM or Test Suites and therefore no round-tr ip engineering, unless
you count reverse-engineeringof code.

On the plus side, simplicity is the name of the game here. If y ou
are looking for a tool to get your developers into the idea of work ing
wi th diagrams, then Visio is a good purchase. While the more estab‑
l ished players in this market are busy using add-ins from database
companies to fi l l a gap, Visio hasa tried and tested database design
tool, and this means that it can provide a standard interface for a l l
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you r modell ing needs. It also makes no claims to be a competitor to
the more established companies in this market.

Select Enterprise
Select Enterprise comes wi th a number of built- in utilities and pro‑
grams, turn ing it into a suite of programs rather thana single entity.
Among those programs are a C++ generator and reverse-engineering
tool, the Erwin forward- and reverse-engineering tool, a repository
administrator, aSQL generator, a document generator, and several

other tools. In addition, youwi l l need to makesure that you
haveaccess to the latestpatches if youaregoingto work with
Visual Studio 6.

Configuring the product to the locationof your program
files can be less than intuitive. Despite the fact that Visual
Studio was installed on the machine before Select Enter‑
prise, it failed to locate the VC++ directory, andwhen asked
to loadthe IDE it couldn’t find the relevant file. Theproblem

turned out to bethat the IDE path was not correctly identified in the
CPPGEN. I N T file and I had to check all the I N T files and correct them
beforeproceeding.Picky?Perhaps,butthings likethisareeasyto over‑
come andbetter documentation is desperately neededto resolve i t .

The IDEalso took some getting usedto andI felt that a lot of time
was spent getting comfortable wi th the different windows and their
functions. Ironically, this is because Select has made somuch infor‑
mation available to you. You don’t have to haveeverything turned on
of course,but I wouldno t recommendusingthis productwithout hav‑
i nga screen resolutionof at least 1024x 768.

Once I managed to get the configurat ion sorted, work ing w i th
Select Enterprise was very structured. As soon as you create a new
model, Enterpr ise populates the Explorer windows w i t h a ve r y
detailed project outline that you can then use to ensure that you add
al l the relevant components to you r model.There are three Explorer
windows for you r project: diagrams, dictionary, and relationships,
w i th the fourth window being a copy of the online help system.

The windows are dynamical ly l inked, so as you work with the
Diagram window to bu i ld y o u r system, i t automat ica l ly populates
the Relationship window. As you chose different types of diagrams
to create, the design toolbar changes automat ical ly. Both of these
features gave the product a feel ing that you could real ly achieve
something easily and this offset my in i t ia l unease at the complex‑
i t y. However, there are somany different typesof diagramsthat for
the fi rs t project I spent over a day jus t exp lo r ing what could be
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Each languagemodule within
COOL: Jex has been written in
TCL, and theTCL interface is
fully documented and

accessible if you want to configure, tune, and
write your own modules.

added, how to make changes, and just gett ing an understanding of
the project structure. I even found mysel f adding d iagram types
that I would not necessarily have thought I needed, because I did‑
n’ t real ly need to make any special effort to add them. While I have
a concern that th is could lead to an overly complicated model, it
cer ta in ly ensures completeness.

The Document Generator was similarly well structured and pro‑
ducedfair ly comprehensivedocumentationthat could easily bemod‑
ified and extended. I tried it against several versions of Microsoft
Word includingWord 2000 and it worked perfectly. Good documenta‑
t ion does makea significant difference and it was nice to see that
attention hadbeen paid to this feature.

Select supplied mewith an ‘export to Mercury Test Director ’ add‑
in to provide the init ial test plans. While this seemed to work well, it
would be fa i r to say that in the l imi ted time I had, I was unable to
spend enough t ime carefully checking the accuracy of this add-in.
What checks I was able tomakeshowedno problemsor omissions,but
this wasn’t checkedas fu l ly as it might havebeen.

What was missingwas an obvious way to l i nk Enterprise to an
SCM product to provide round-tr ip engineering. At present there
appears to beno way to do this. Once you actually generate your code
you need to add it manually into your SCM product, and this could
cause problems with code being overwritten or not properly added.
Hopefully, Select w i l l sort this problem out.

Overall, I likedSelect onceI hadmanaged to get past some instal‑
la t ion and teething troubles. There is no doubt that the power is
there, but it needs to be better linked to the rest of the tools in the
development environment.

COOL:Jex 4.0
COOL:Jex is part of the Cool suite fromSterlingSoftware. It was previ‑
ously knownasObjectTeamfromCayenneSoftware, and it is currently
await inga facelift to removetheCayenneandObjectTeamdetails.Hope‑
fully, by the time you read this review this wi l l have takenplace.

This product demanded attention r igh t f rom the start of installa‑
tion. As I installed it on NT 4Workstation, it installedseveralservices
of i ts ownand the SybaseSQLAnywhere - OT Service.Betweenthem,
these services took over 7 MB of RAMjust to sit in the background.
Anyone using this product needs to ensure that they allow plenty of
memory for the product to just sit on their computer, even if it is not
in use. A l l of these services r u n as a System Account, yet the instal‑
lationdocumentationdid notwarn of this, nor did it warn about the
need to have active runn ingprocesses.

COOL:Jex was remarkably comprehensive in the number of lan‑
guages for which it w i l l create systems, with the usual support for
Java,C++, andVB supplementedby Corba,Smalltalk, PowerBuilder,
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VisualAge, and Delphi, to name jus t a few. The next version, which
should be available by the t ime you read this, w i l l be prov id ing sup‑
port for bothCOMandOLE.

Onedrawbackwas that the quality of documentationaroundeachof
theseenvironments was notascomprehensiveas I would like,but it was
sufficient to allow you to begin constructingmodels. COOL:Jex also
allows you to do forward- and reverse-engineeringand in someenviron‑
ments,suchasVB,you canevendo synchroniseddevelopment. This inte‑
grated round-tripengineeringensures that modelsandcodeareproperly
co-ordinated(akeyrequirementgiven the complexity of today’s software
and the pressures on developers to get product to market).

CreatingdiagramswithCOOL:Jexwas interestingbecausethe inter‑
face is keptextremely clean.Youbeginwith the diagramwizard,which
is quick and easy‐ exactly what wizards were intended to be, and not
the complicatedobjects that someproductshave.Eachdiagramis edited
in a largewindow, the relevant icons are clear andeasy to use, and the
property sheets are kept functional rather than overcomplicated with
excessivedetail. As a result,you feel more in control of the process and
able to concentrate on exactly what you are t ry ing to do.

COOL:Jex has itsown sourcecodemanager.Thisallowsyou to freeze
your diagram at any given point as well as car ry out parallel develop‑
ment.Evenif youare workingon your ownproject thereare likely to be
timeswhen youmaywant to experimentwithdifferent approaches. I n a
teamenvironment this isa seriousbonussupportedby very few vendors
in this market. You can even export to an external SCM tool, and Ster‑
l i ngprovidessupport for productssuchasPVCSandClearCase.Thedoc‑
umentationcontains very clear instructionsfor settingup the SCMtool
andactivatingthe links.One letdownwas that COOL:Jex provides sup‑
port only for one test suite: SegueSoftware’s QA Organiser.

Eachlanguagemodulewi th in COOL:Jex hasbeenwritten in TCL,
and the TCL interface is fu l ly documented andaccessible if you want
to configure, tune, andwrite your ownmodules to extend COOL:Jex.
These extensions could evenallow you to develop your own interface
to products that are notyet supported by Ster l ingSoftware. An exam‑
ple of this could beMercury TestDirector, to fi l l the gap in test suites.
Forany largecorporate lookingto adda tool to their existingsystems,
this makes COOL:Jexa very desirable product.

HOW
RivertonSoftware has beenaround for just a couple of years yet it is
already expecting to be in a positionwhere it reachesprofitabi l i ty by
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Your Web applications save them time. But who saves y o u time?

Customers us i n g the Web to get what they need for themselves.

That's the idea behind Web Self-Service. But first, you've

got to grab them with the best self-service applications.

Enter WebSphere Studio software from IBM. Because it’s

Java**-based, i t s servlet creation wizards let y o u quickly

build dynamic, interactive Web applications. And you can

create scripts for Java, JavaScript. Jseript. HTML , D-HTMI

and JavaServer pages with NetObjects ScriptBuilder tools.
All while NetObjects Fusion lets you visually c r e a t e , edit

and m a n a g e y o u r entire Web site. The result: you can instantly
preview your work, smoothly add language elements and e-business

quickly n a v i g a t e to embedded functions and objects. And

once youve created y o u r applications,WebSphere Application

Server lets you host Java servlets on mos t Web servers .

with built-in connectors to tap data and applications youre
already using. Socreat ing leading edge Web applications has

never been faster or easier. Find ou t mo r e about WebSphere
software atwww.software.ibm.com/websoftware/uk

Jogo is atrademark of international Business M: oration. “Java
geIs located at www.ibn Solutions for a small planet
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the end of 1999. Very few companies reach profitabi l i ty quickly and
those that do often disappear inside larger organisations. One of the
problems facing star tup companies is that they are under extreme
pressure to showa returnon init ial investment.Yet one of the things
that makes Rivertonstand out is that it has actually concentrated on
building a vastly experienced design team and getting the product
r i g h t before attempting to ramp-up its market position.

H O W is an extremely interest ing product, no t least because it is
now comingout of the shadowsof its initialmarket and intothe devel‑
opment mainstream. Anyone who has beenaroundthe PowerBuilder
marketover the last two years shouldhave come across HOWbecause
it has quickly established itself as the dominant design tool in that
market for developingdistributed applications. Rivertonalready has
a VB versionand in the nextset of releases, due in early 1999, is likely
to add a Java version. The reason for no existing C++ version is that
the company feels that it would need to support several different C++
compilers and for a small company the returns on investment and
increased staff-levels are not sufficient.

One of the important issues for HOW is that it not only talks about
componentisationandobject-orientationbut that it applies those terms
to its own design.Take a close look at the repository and you wil l find
that it is builton theobject databasePoet.This movesetsRivertonapart
from the crowd and means that it does not have to cludge
objects into a relationalmodelfor storage. For those who are
concernedthat thismightimpacttheir abi l i ty to extract infor‑
mationfrom the database, Riverton do supplya ut i l i t y that
createsarelationalschemaof thedatabase,thusensuringthat
you canuse al l your existingreportingand SQL query tools.

What struck me whenworking throughHOW is the archi‑
tecture and how it constantly interacts wi th your design and
delivery. Oneof theproblemswithmanyclient/serverdevelopment envi‑
ronments today is their inability to deal with more than two basic lev‑
els.The design tools that areoftenusedmay well supportmorethan two
levels but they make it difficult to design an effective n-tier application.
HOWstartswiththe conceptof separate presentation,business,anddata
tiers, soyour designcan be moved into different environments easily.
While Riverton does not support everything in the UML standard it is
careful to ensure that what it does provide is ful ly UML-compliant.

HOW does more than just design; it manages i ts own architec‑
ture that is used d u r i n g the execution of code generatedw i t h i n
HOW. When the client wants to execute a business object it can
either execute that objectvia the application server or local ly. Ini‑
t ia l calls are made via the Shared Service Object (SSO), which then
creates the l i nk to the database u s i n g ADO. The Business Compo‑
nent Manager (BCM) is also called by the SSO and i t , i n tu rn , i s
responsiblefor the controlof your business object. Some tools leave :
a l l of this si t t ing on the application server but the BCM is an intel‑
l igent agent. Much depends on how y o u cal l your business object.
If the call is simply a read-only call for query or browse purposes,
the B C M is r u n locally and this frees up the application server. Only
i f y o u want to change or w r i t e new data do y o u actua l ly take
resources away f rom the application server.

HOW uses five visual builders to capture requirements: the Use
Case Builder,the UseCaseView Builder, the BusinessRuleBuilder, the
Workflow Builder,andthe InteractionBuilder.The visual builders are
fair ly easy to use althoughI got lost in the options ona few occasions.
The IDE is uncluttered and Riverton has ensured that you can filter
whatever youareviewing at any given time. It hasalsobuilt in a series
of themostcommonfilters to reducetheamount of informationon the
screen. Fortunately, Riverton supply an exceptionally good tutorial

28

Figure 5- HOW.

withHOWthat guides you through the process in a carefulmanner,oth‑
erwise you couldfind yourself gettinga little lost.

I found HOWa very interestingproduct althoughI feel it is not for
the smallproject.The control it placesover itsbusinessobjects is quite
cleverandthe distinction madebetweenread-onlyandupdate/addand

the impact on the transaction server is undoubtedlypower‑
ful. On the downside, I suspect that many sites wil l be p u t
off by an underlying OO database, irrespective of the rela‑
tional schema generator, because they are scared of what
they don’t know. I ’malso concerned that the current very
h igh level of technical knowledge among Rivertonand the
distributors wi l l bedifficult tomaintainif the product gains
a huge momentum. It really does needa lotof mentoring in

the early stages to enable you to exploit i ts capabilities.

The r igh t too l
The range of features offered by the different design tools featured in
this article makes it v e r y obvious that it would beal l too easy to pur‑
chase the wrong tool. Rational Software, at present,has the most com‑
plete solution in that it canprovide language-independent tools for the
whole development cycle. Close behind it is Sterl ing Software and
Select, but while they don’t have a complete family in the same way as
Rational,they havecompromisedby mak ingtheir l inkswi th otherven‑
dors easier andmore obvious. If you already have some tools in house,
choosing either of these should mean not hav ingto replace them.

As a relat ively n e w player to the market Riverton Software is
wortha very close look,particularly asit hasa clear and obvious goal
of a im ing for n-t ier development. I t s deployment model certainly
appears to besuperior to its competitors,and with new versions ship‑
ping short ly ( inc luding fu l l support for Java) I expect to see much
more of Riverton d u r i n g this year.

Visio is a very good bet if you are only interested in a low-end tool
to give people a chance to get to grips wi th learning modell ing. It may
be that Visio w i l l be seen as a lea rn ing p r o g r a m before developers
move onto more complex products. However,donotunderestimate its
commitment to this market,andwi th InfoModelerand support for a l l
of the major methodologies it already has a modellingset larger than
any other player in this market. w

I a nMurphy is afreelancejournalist and trainer because it means
getting lotsof toys, access to some neat technology, andgives his ego
an outlet. Whenpressed, I a n wil l go out anddo consultancy. You can
contact h imat ianmurphy@fleet-street.com.
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Suite

Not all widgets are
as useful as ours
Sheridan Components Suite

Calendar Widgets
Calendar Widgets is the perfect set of Components for use in any Windows-based application
that needs to visually display, select and manage dates and t imes. Including v e r s i o n s fo r 16-bit

»Xcon t r o l s , Calendar Widgets consis tsVisual Basic Custom Controls and 16-bit and 32-bit Acit
of four controls: SSMon t h , SSYear, SSDateCombo and SSDay. Besides being a great fit for a
typical Personal Information Manager (PIM), Calendar Widgets is a natural for data entry,
accoun t i ng , billing, p ro j ec t management , o r any other application which uses t i m e and dates.

Data Widgets 3.1
Supplied as 16-bit and 32-bit ActiveX controls, Data Widgets <
development through a set of s i x powerful controls. The enh
Widgets’ 3.1 DataGrid g i v e s you the freedom to p r i n t to paper or expo r t to HTML. You can also
expor t data to ASCII-delimited tex t files. With fully integrated masked editing and full
IntelliMouse support, Data Widgets 3.1 brings database front-end development to new heights.

Designer Widgets 2.0
~ “ Designer Widgets 2.0 is designed to g i v e your applications interfaces similar to those of today’s

most popular commercial applications. They are supplied as 16-bit Visual Basic Custom
Contro ls , and 16-bit and 32-bit ActiveX Controls. Designer Widgets 2.0 is loaded with the most

enhanced interface controls, including Dockable Too l ba r, the Notebook Tab Con t r o l ,

Telephone: 01344 873434 the Index Tab Cont ro l , and FormFX. There isnoother package that combines
Email:sales@contemporary.co.uk controls that allow you toprogram with the style and power ofDesigner Widgets 2.0.

1 op t im i ses database front-end
atu res o f Dataanced new fe
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Attributes in VO6++
The Visual C++ Developer Conference saw Microsoft previewing VC++ language

extensions. Alun Williams reports on how the use of attributes, along wi th new keywords,

could ease the integrat ion of C++ wi th COM+.

| ie the centrality of COM to Microsoft's vision of the future of
Windows-based development, COM programming in Visual C++ is

not straightforward. Do y o u know y o u r CoMarshallInterface and
CoUnmarshallInterface APIs, or the difference between C o C r e a t e ‑

I n s t a n c e and CoCreateInstanceEx? Do you know your packages
from your apartments from your contexts? The world of COM, when
you start to get down to an implementation-levelof detail, can be for‑
bidding. It becomes an important issue for Microsoft w i th a recent
internal survey finding that ‘only’ 51% of VC++ developers use COM.
With certain language extensions, Microsoft is a iming to u n i f y the
COM+ programming model wi th C++.

For the benefit of those who could no t attend, the source material
f o r th is art ic le is the recent presentation given by Dean Rowe of
Microsoft (Development Lead on AT L ) at the Visual C++ Developer
Conference (VCDC), in Amsterdam. It was entitled ‘Language inno‑
vations for COM+ andbeyond’,andthe scope of the changes do indeed
gobeyond COM+ alone. When talking to Rowebeforehand,he stressed
that things are not cast in stone, and that the approach is sti l l evolv‑
ing. An important a i m was to signpost the developments to program ‑
mers, to remove any element of surprise wi th the next evolution of
VC++. (For example, as a final demonstration, Rowe showed some
attributes for database support, but these features already superseded
the state of play in Visual C++ 6.0 Technology Previewfor COM+, the
CD release provided to delegates.)

The languageextensions proposedare fourfold: the useof attributes,
an i n t e r f a c e keyword, a s u p e r keyword, and the use of properties. A
declarative approachhasbeenadopted,which is consistent with the line
taken for COM+, with its emphasis on the configurat ion of objects
through attributes (seeMicrosoftdeclares its hand,News,this issue).

Attributes
The VC++ attributes are ‘declarative instructions’ that guide the
implementation. They are tags or ‘hints’ to be followed by the com‑
pi ler or (as Microsoft has implemented i t ) a specialseparate pre-com‑
pi ler called an Attribute Provider. (See The Attribute Providerfor an
example schematic.) They can lead to the in-place injection of code,
the transformation of code across different methods, or the creation

of meta-data required by a framework. New classes or functions can
be generated, new base classes can be added to a class, individual
statements can be created, or even type libraries and IDLfiles can be
generated. As an example of their format:
{  a t t r i b u t e _ A  ]
c l a s s C E x a m p l e C l a s s {

p u b l i c :
{ a t t r i b u t e _ B ] i n t E x a m p l e F u n c ( ) { }

yi
The at t r ibute_Aisappliedtothe scopeofthe class, while a t t r i b u t e _ B
applies to the particular class member: In fact, attributes can beapplied
to any declaration (but not to a particular instance of a type).

There can be three different styles of attributes: a simple name, a
name-value pair, and a name anda set of properties that can act as
parameters. (They w i l l be shown in action when we move on to the
i n t e r f a c e keyword.) First, the simple name style:
[ c o m ]

i n t e r f a c e I E x a m p l e i I n t e r f a c e {
HRESULT Examp leFunc (
yi

[  c o m o b j e c t  ]

{ i n ] i n t E x a m p l e P a r a m ) ;

c l a s s C E x a m p l e C l a s s : p u b l i c I E x a m p l e I n t e r f a c e {

CL 238
yi

Second, for aname-value pair, the value can be an identifier, a str ing,
or a constant:
[ u u i d ( "000214E2-0000-0000-C000-000000012468" ) ]
i n t e r f a c e I E x a m p l e I n t e r f a c e {

yi
{ t r a n s a c t i o n ( r e q u i r e d ) ] / /

/ /  a t t r i b u t e
a COM+ s e r v i c e

name = " M y C o m p o n e n t " ) ]
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In terms of attributes and the IDE, there is no intention to leave a
gap in coverage. The IntelliSense feature should beattribute ‘aware’:
the user should be able to manipulate attributes easily dur ing edit‑
ing. By the same token, post-injectedcode shouldbe fu l ly available to
the debugger. Wizards should help to bui ld an ‘attributed’ project.

The interface keyword
The i n t e r f a c e keyword, is effectively a special C++ s t r u c t . It should
help wi th the generation (though not exclusively) of COM interfaces.
The restrictions placed upon i t , in relation to anormal C++ s t r u c t ,
are: it can only inherit from another interface, it can only have meth‑
ods ( i n the context of i ts use, hav ing data members does not make
sense), and the methods must bepublic,pure virtual, and can only be
declared not defined.

For example, the code:
i n t e r f a c e I E x a m p l e I n t e r f a c e {

v o i d Examp leFunc ( ) ;
yi

becomes equivalent to:
s t r u c t I E x a m p l e I n t e r f a c e {

v i r t u a l v o i d E x a m p l e F u n c ( ) = 0 ;

yi
Applying the c o m attribute to an interface makes it aCOM interface
and imposes COM-specific restrictions. These are that it must have
an I I D(interface ID, ie a 128-bit integer GUID), it must use aCOM call‑
i n g convention ( ie _ _ s t d c a 11 ) , and any inheritance must b e from
another COM interface.

For example:
{ com, u u i d ( " . . . " ) ]
i n t e r f a c e I E x a m p l e I n t e r f a c e : IUnknown {

HRESULT E x a m p l e F u n c ( ) ;

yi
becomes equivalent to:
s t r u c t _ _ d e c l s p e c ( u u i d ( " . . . " )
I E x a m p l e I n t e r f a c e : IUnknown {

v i r t u a l HRESULT _ _ s t d c a l l E x a m p l e F u n c ( ) = 0 ;

Pi
Note that a COM interface defaults to a ‘custom’ interface. For a dual
interface, the d u a l attribute must be used:
{ c o m , u u i d ( " . . . " ) , d u a l ]
Tfno I ID is specified, the Attribute Provider w i l l generate one.

The super keyword
For the sake of completeness, we should cover the n e w keyword
s u p e r . Microsoft foresaw a problem with the introduction of attrib‑
utes: whena class is changed by the use of attributes, the user m a y
not always know the exact base class involved in an overridden func‑
tioncall.The s u p e r keyword instructs the compilersimply to call the
best match via the usual C++ overload resolution process.

TECHNIQUES]

The Attr ibute Provider

[  s o m e _ a t t r i b u t e  ]
c l a s s C E x a m p l e C l a s s :

p u b l i c CExampleBase< C E x a m p l e C l a s s > {
v o i d E x a m p l e F u n c ( ) {

/ / p r e v i o u s l y : ? ? : : E x a m p l e F u n c ( ) ;
/ /  n o w :  C E x a m p l e B a s e < C E x a m p l e C l a s s > : :
/ / E x a m p l e F u n c( ) ;
s u p e r : :ExampleFunc () ;
}

Vi

Properties
Finally,thereareproperties.These are implementedusingattributesand
can bethought of as‘virtual’ data members.They canbeusedto gener‑
ate default g e t andp u t methods.Forexample, for anon-COMinterface:
i n t e r f a c e I E x a m p l e I n t e r f a c e {

{ p r o p e r t y ] i n t S i z e ;

yi
generates:
i n t e r f a c e I E x a m p l e I n t e r f a c e {

c o n s t i n t & g e t _ S i z e ( ) c o n s t ;

v o i d p u t _ s i z e ( c o n s t i n t & ) ;
yi

Alternatively, for aCOM interface:
[ com]
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i n t e r f a c e I E x a m p l e I n t e r f a c e {

[ p r o p e r t y ] i n t S i z e ;

yi
generates:
[ c o m ]

i n t e r f a c e I E x a m p l e I n t e r f a c e {
H R E S U LT g e t _ S i z e ( [ o u t , r e t v a l ] i n t * ) ;
HRESULT p u t _ S i z e ( [ i n ] i n t ) ;

i
Simply, the Attribute Provider knows the attributes involved: if a
COM interface is required, then i t generates HRESULT-return ing
functions, etc.

When used wi th a c l a s s or s t r u c t (as opposed to the previous
interfaces), the use of property generates a data member andfunction
definitions. For aCOM class, the functions are COMspecific:
[  c o m o b j e c t  ]
c l a s s C E x a m p l e C l a s s : p u b l i c I E x a m p l e I n t e r f a c e {

[ p r o p e r t y ] i n t S i z e ;

yi
generates:
[  c o m o b j e c t  ]
c l a s s C E x a m p l e C l a s s : p u b l i c I E x a m p l e I n t e r f a c e {

p u b l i c  :
HRESULT g e t _ S i z e ( i n t * p v a l ) {

i f ( p v a l = = 0 )

r e t u r n E_POINTER;
* p v a l = _ S i z e ;

r e t u r n S_OK;

}

HRESULT p u t _ S i z e ( i n t v a l )

_ _ S i z e = v a l ;
r e t u r n S _ O K ;

}
p r i v a t e  :

i n t S i z e ;

Yi
It is possible for developers to override the default behaviour. For
example, the convention [ p r o p e r t y ( p u t = 0 ) ] would lead tothe
omission of a ‘put’ method: s i z e would become a read-only property.

Caveat emptor
It can be seen that the syntax for attributes has been basedupon IDL
(Interface Definition Language). B u t what language syntax has been
broken to accommodate the changes? Ansi C++ would allow a paren‑
thesis around a declarator:
v o i d E x a m p l e F u n c ( i n t ( [ ] ) ) ;

However, apparent ly everything else is unchanged, and Microsoft
reports that it hasn’t seen a single C++ language test failure: it can
bui ld Word, Excel, and Windows NT.

The readmefile for the VC++ 6.0 Technology Previewfor COM+ makes
clear the still-evolvingnature of the situation: ‘This technology preview
is pre-Alpha andprovides a preliminary look at new technologies. Final
versions of these tools may vary.Microsofthasnotthoroughly tested this
preview and does no t provide technical suppor t for this version. A l l
attribute names are subject to change pr ior to final release.’

The object of the exercise for Microsoft is to flag its intentionswi th
these changes. It wants developers to kick the features about, and pro‑
vide feedback. Ideally, this means that anyone who is interested (be
they an existing registered user) should be able to get their hands on
the Technology Preview CD. r i ]

Further comments
Feedback
Microsoft has asked for feedback on these developments. | would chip
in a few specific points.

First, as has previously been the case with type casts, it is good prac‑
tice to make the operation explicit.The point has been made before about
the difficulty of searching for the old style casts with the number of match‑
ing parentheses in C++ code.With the prevalence of array subscripting,
searching for angle-bracketed attributes could represent a similar trap. It
will be acommon quest to identify all attributes used within a body of code.
Why not use a more explicit syntax, eg___at t r ibu te( )? These meta‑
codes or ‘preprocessoradditions’ should beas distinguishable as possible.
Ideally,the IDE will support separate colour coding.

Second, there is the question of the quality of the code that is auto‑
generated.This is an obvious point, but the example given at the con‑
ference of generating p r i n t f statements from a t r a c e attribute shows
how easy it would be to overlook C++'s I/O system, which can operate
on user-defined objects, ie streams.

Finally, there is the very important issue of versioning. How will dif‑
ferent versions of VC++ honourthe code previously generated for attrib‑
utes? Can we rely ona build of attributes with one version of VC++
matching that of a subsequent version? Or will we have to ‘track’ the
implications for changes behind the [ c o m o b j e c t ] attr ibute, for
instance. This could represent a horrendous versioning problem. Of
course,the code automatically generated for an attribute will be avail‑
able for inspection, but even so there could be hidden dependencies. |
think guarantees to developers will have to be made in this area.

32

A question and answer session after the talk at the VCDC provided
a few additional c o m m e n t s .The support of user-defined attributes was
one idea raised from the audience. Apparently, such support is very
likely. Aby-product of user-defined attributes could be the ability to
adopt company wide coding standards.A particular attribute represent‑
ing a particular injection of standardised code.

One delegate feared code-bloat with the use of attributes. However,
the ATL team is apparently reporting smaller builds for equivalent COM
functionality. Dean Rowe's explanation was that the Attribute Provider
can bring a fine-tuned focus to compilation, with default baggage being
more easily omitted.

Another point raised was of VBand Java adopting a similar scheme
of attributes.Again, this is anticipated, butVC++ was the primary test‑
bed, and any cross-language implications would be far down the line...

The logic of programming
On the whole, | find the changes represent an interesting attempt to aid
the developer. Prolog programmers may smile at these developments.
A more declarative approach to the problem domain? Whatever next ‑
formal testing with Visual Z? But seriously, complexity must be man‑
aged, and| believe that the final responsibility for managing the grow‑
ing complexity faced byWindows developers does lie with Microsoft.
However wary purists may be of automatic code generation, profes‑
sional developers do need all the help that they can get (especially in
the world of COM).

What do our reader's think?
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Weh central »
What does it mean in practice for a website to support

e-commerce? J im Parsons provides an insight into the

infrastructure of aWindows DNA-based system.

ucceeding on the Web today involves far more than jus t throwingS:.a few pages showingJPEG images of your headoffice and some
copy f rom the latest product catalogue. A successful website is an
application that is as essential to its users as their word processors
and spreadsheets. It must deliver h igh quali ty data and services to
those users wh i le insp i r ing the i r t r u s t , even though they m a y be
located thousands of miles away and may have never spoken to any‑
body in your organisation. In short, you need to extend allof the func‑
t i ona l i t y o f you r business systems f rom the desktops inside y o u r
enterprise to the desktops on every corner of the Net.

Ideally,the system must meet the needs of bothexternal and inter‑
nal users while maintaining a single set of source code. Most tradi‑
tional website funct ional i ty is aimed at al lowing internal users to
transmit information to, or manage processes on behalf of, external
users. It is helpful, when designing outward facing systems for the
Web, not to think about allowing external access to internal systems.
Instead, th ink about creat ing systems to meet external needs and
extending them to fu lfi l those internal functions that would not nor ‑
mally beavailable to outside users. Internalusers act asagents oper‑
a t ing the system on behalf of peoplewho for one reason or another
cannot use the system via the Internet.

The benefits of working in this way are enormous; there is only
one system to maintain, which means that any value-added services
that you develop are available to both internal and external users at
the same time. There are no consistency problems caused by differ‑
i ng internal and external processes or representations of data. And
because there are no differences, the internal users are ful ly conver‑
sant wi th the systems usedexternal ly andareable to provide support

P a r t 1 - P o s t i n g t h e m e s s a g e
D i m objMSMQQueueInfo As N e w MSMQQueueInfo
Dim o b j Q u e u e As MSMQQueue
Dim o b j M e s s a g e As New MSMQMessage
objMSMQQueueInfo.PathName = " S e r v e r \ L o w P r i o Ta s k s "
S e t objQueue = objMSMQQueueInfo.Open(MQ_SEND_ACCESS,

MQ_DENY_NONE)
I f ob jQueue . I sOpen T h e n

o b j M e s s a g e . L a b e l  =  “ O r d e r F i n a l i s e "
ob jMessage.Body = "MTSLib.clsMTSInvoice~CREATE~123"
o b j M e s s a g e . D e l i v e r y = MQMSG_DELIVERY_RECOVERABLE
objMessage.Ack = MQMSG_ACKNOWLEDGMENT_NONE
ob jMessage.Send o b j Q u e u e
ob jQueue .C lose

E n d  I f

P a r t 2 - The Queue L i s t e n e r
P r i v a t e queMSMQ As MSMQQueue
P r i v a t e Wi thEvents evtMSMQ As MSMQEvent

P r i v a t e Sub F o r m _ L o a d ( )
Dim infoMSMQ As N e w MSMQQueueInfo

S e t evtMSMQ = N e w MSMQEvent

for external users as well as cont r ibu t ing to
m a k i n g their experience better in the future.

DNA architecture
To help achieve such a level of integration, this article provides an
insight into o u r own system, which was deployed using Microsoft’s
Distributed interNet Architecture (DNA). This puts at our disposal a
r i ch set of facilities for running an integratedsystemvisible to both
web-based and internal users. It comprises:

Internet Information Server (IIS)
Active Server Pages (ASP)
Microsoft Transaction Server(MTS)
Microsoft Message Queue (MSMQ)
Component Object Model (COM )
ActiveX Data Objects (ADO)
UsingDNAwe can create a ful ly distributed, component-based sys‑

tem that w i l l scale to cope wi th the tens of thousands of visitors that
use our site each day and st i l l provide ample performance for our
internalusers. A l l of our systems r u non Windows NT. (See Figure 1.)

Secur i ty
To achieve a secure implementationof an integratedsystem it is safer
to r u n w i t h at least one publ ic server outside the firewall to be
accessed by web users and one private server inside the firewall for
internal users. This configuration allows the code that drives sensi‑
tive functions such as payment processing to be completely omitted
f rom the publ ic server, thus giv ing no opportuni ty fo r a secur i ty
breach. Code can also be writ ten that is sensitive to where it is being

q u e M S M Q . E n a b l e N o t i fi c a t i o n evtMSMQ
E n d  S u b

P r i v a t e Sub e v t M S M Q _ A r r i v e d ( B y Va l q u e Q u e u e A s O b j e c t , B y V a l
i c u r s o r A s L o n g )

Dim msgMSMQ As MSMQMessage
Dim q u e L o c a l As MSMQQueue
Dim s t r P r o g I D A S S t r i n g
Dim s t rMe thod As S t r i n g
Dim s t r D a t a A S S t r i n g
Dim o b j C a l l A s O b j e c t

S e t q u e L o c a l = q u e Q u e u e
S e t msgMSMQ = q u e L o c a l . R e c e i v e
E x t r a c t E l e m e n t s msgMSMQ.Body, s t r P r o g I D , s t r M e t h o d , s t r D a t a
S e t o b j C a l l = C r e a t e O b j e c t (strProgID)
O b j C a l l . R u n A s y n c h s t r M e t h o d , s t r D a t a
S e t O b j C a l l = N o t h i n g
q u e L o c a l . E n a b l e N o t i fi c a t i o n evtMSMQ

E n d Sub

P a r t 3 - T h e A s y n c h r o n o u s C o m p o n e n t
P u b l i c S u b R u n A s y n c h ( M e t h o d A s S t r i n g , C o n t e x t A s S t r i n g )

S e l e c t C a s e Method
C a s e " I N V O I C E "

C a l l C r e a t e I n v o i c e ( C o n t e x t )
E n d S e l e c t

End Sub

Listing 1 - T h e use of MSMQ to achieve asynchronous instantiation of components.
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r u n in order to make decisions about what functions to enable. Each
server can accesses the common business rules server so that only
ASPs and minor components needto be deployed on the web servers.
Further security can be achieved by tai lor ing the security parame‑
ters of components containingsensitive functionality sothat they are
inaccessible from the public servers.

Browser-based interfaces
A web-based system must provide an HTML,browser-based interface
for web users and so, to meet the integration goals set out above, the
same interface is deployed internally.This yields benefits in the form
of improved manageability and reduced installation time as the sys‑
tem is installedcentrally on servers rather than desktops. This is par‑
t i c u l a r l y beneficial f o r organisations wi th far-flung offices and
teleworkers that, beingbrowser-based,enjoy significantly reducedset
up and maintenance costs. Furthermore,r u n n i n gonly a web browser
does not stretch the desktop CPU power requirement.

In our implementation of this architecture, the HTML user inter‑
face is created by r u n n i n g ASP scripts on the web server. Preferably,
this is a l l that ASPs are usedfor because they very quickly degenerate
intospaghetti if they are usedto encapsulate business logic.ASPs were
designed to use COM components and this is where the business logic
is best kept in order to reap reuse and performance benefits.An exam‑
ple of this would be the requirement for a user to log in to a website
before be ing allowed to access sensitive funct ional i ty. Aweb page
allows entry of username and password informationthat is submitted
to the web server by clicking a linkor button.The server script runs a
login component to compare the password supplied against the corre‑
spondingvalue heldon the database. The script then builds the output
page using the results of the transaction. Many ASPs could use this
component, each giving the operation a totally different appearance.

Should you wish to maintain a more traditional desktop client for
internal users then it’s easy to integrate it wi th the components that
are created for a web-integrated system. This is because components

P r i v a t e m l n g C u s t o m e r N o A s L o n g
P r i v a t e mstrName As S t r i n g
P r i v a t e m s t r L i n e l A s S t r i n g
P r i v a t e m s t r l i n e 2 A s S t r i n g
P r i v a t e m s t r C i t y A s S t r i n g
P r i v a t e m s t r C o u n t y A s S t r i n g
P r i v a t e mstrPostCode As S t r i n g
P r i v a t e m s t r E m a i l A s S t r i n g

Pub l i c P r o p e r t y G e t C u s t o m e r N o ( ) A s L o n g
Cus tomerNo = m l n g C u s t o m e r N o

E n d P r o p e r t y

P u b l i c P r o p e r t y L e t C u s t o m e r N o ( v D a t a A s L o n g )
m l n g C u s t o m e r N o = v D a t a

End P r o p e r t y

P u b l i c P r o p e r t y G e t N a m e ( ) A s S t r i n g
Name =  ms t rName

E n d P r o p e r t y
P u b l i c P r o p e r t y L e t N a m e ( v D a t a A s S t r i n g )

mst rName = v D a t a
End P r o p e r t y

P u b l i c P r o p e r t y G e t L i n e l ( ) A s S t r i n g
L i n e l = m s t r L i n e l

E n d P r o p e r t y

P u b l i c P r o p e r t y L e t L i n e l ( v D a t a A s S t r i n g )
m s t r L i n e l = v D a t a

E n d P r o p e r t y

REM C u t f o r s p a c e , s e e EXE OnLine f o r t h e f u l l v e r s i o n . . .

P u b l i c P r o p e r t y G e t E m a i l ( ) A s S t r i n g
E m a i l = mstrEmail

End P r o p e r t y

P u b l i c P r o p e r t y L e t E m a i l ( v D a t a A s S t r i n g )
mstrEmail = v D a t a

List ing 2- A data object to represent the properties of the customer.
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comingfroma server-centric environment
completely encapsulate the requiredfunc‑
t ional i ty in a single call by the client. Acommercial website,
for example, wi l l offer its users anumber of options that rep‑
resent available services. A l ink or button wi l l drive each
option on the page,which in turn wil l drive one or moretrans‑
actional components on the server. These components provide a com‑
plete service suchasr u n n i n ga query andthen re tu rn ingthe results to
the client for display.

The endresult of component-baseddevelopment for the Web is a set
of high-level or ‘coarse-grained’ components that define the services
visible to users. These coarse-grained components w i l l in t u rn rely
uponmediumand fine-grained components thatperformspecific tasks
for many clients. A successful component implementation wi l l often
lead to a hierarchicalstructure similar to that shown in Figure 2.

In general, the coarse-grained components wi l l be custom bui l t as
they reflect the individual nuances of y o u r data structures and
process. Mediumand fine-grained components are increasingly l ikely
to be single-focus components that may be used by several different
coarse-grained components w i t h i n y o u r system. T h e y m i g h t be
bought ‘off the shelf’ from a third party (such as the SMTP protocol
wrapper and address match ing components) or drawn from a central
repository of internal ly developed components.

Performance and MSMQ
I n a nintegratedweb system suchasthis,performance isalways a major
issue and there are many ways to ensure that an application performs
well through correct database implementation, adequate hardware
investment, careful resource usage, and disciplined coding. There can
however be times when the sheer number of tasks to be performed
placesamorestringent l imi ton transactionduration.Forexample, look
at the steps involved in a typical e-commerce order-taking scenario:
1. Create the order in the order database.
2. Check that there issufficientstock available.

End P r o p e r t y

P u b l i c P r o p e r t y G e t C o n t e n t s ( ) A s Va r i a n t
Dim ob jPropBag A s N e w P r o p e r t y B a g
W r i t e P r o p e r t i e s ob jP ropBag
C o n t e n t s = o b j P r o p B a g . C o n t e n t s
S e t ob jP ropBag = N o t h i n g

E n d P r o p e r t y

P u b l i c P r o p e r t y L e t C o n t e n t s(ByVal v D a t a A s V a r i a n t )
D i m ob jPropBag A s N e w P r o p e r t y B a g
Dim b y t e A r r ( ) A s B y t e
b y t e A r r  =  v D a t a
o b j P r o p B a g . C o n t e n t s = b y t e A r r ( )
ReadProper t ies ob jPropBag
S e t ob jP ropBag = N o t h i n g

E n d P r o p e r t y

P r i v a t e Sub R e a d P r o p e r t i e s ( P r o p B a g A s P r o p e r t y B a g )
m i n g C u s t o m e r N o = PropBag .ReadPrope r t y ( "Cus tomerNo" , 0 )
mstrName = PropBag .ReadProper ty ( "Name" , " " )
m s t r L i n e l = PropBag .ReadProper ty ( "L ine i " , " " )
m s t r i i n e 2 = PropBag.ReadProperty("Line2", " " )
m s t r C i t y = PropBag .ReadProper t y ( "C i t y " , "")

m s t r C o u n t y = P r o p B a g . R e a d P r o p e r t y ( " C o u n t y " , " " )
mst rPostCode = P r o p B a g . R e a d P r o p e r t y ( " P o s t C o d e " , " " )
mstrEmail = PropBag.ReadProper ty ( "Emai l " , * " )

E n d Sub

P r i v a t e S u b W r i t e P r o p e r t i e s ( P r o p B a g A s P r o p e r t y B a g )
P r o p B a g . Wr i t e P r o p e r t y " C u s t o m e r N o " , m l n g C u s t o m e r N o ,0
PropBag.Wr i teProper ty " N a m e " , m s t r N a m e , " "
P r o p B a g . Wr i t e P r o p e r t y ‘ L i n e l " , m s t r L i n e l , " "
P r o p B a g . Wr i t e P r o p e r t y " L i n e 2 " , m s t r l i n e 2 , " "
P r o p B a g . Wr i t e P r o p e r t y " C i t y " , m s t r C i t y , " "
P r o p B a g . Wr i t e P r o p e r t y " C o u n t y " , m s t r C o u n t y , " "
PropBag.Wr i teProper ty " P o s t C o d e " , m s t r P o s t C o d e , " "
PropBag.Wr i teProper ty " E m a i l " , m s t r E m a i l , " *

End Sub
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External Business
Web Rule

Firewall Servers Firewall Servers

Figure 1- A single web server provides the user inter face for inter‑
nal userswhi le on the Internet side of the firewall, where load is less
predictable, there is a cluster of web servers than can scale to 32
machines.Th is al lows the meet ing of any demands as well as pro‑
viding to ta l resilience for the service. A l l of the web servers access
a central group of business component servers tha t si t behind the
firewall, and aSQL Server database provides data persistence.

Allocate the stock to the order.
Process the credit card authorisation.
Tr igger re-order notification if re-order levelshavebeen exceeded.
Producea receipt.
Produceshipping documentation.
Sendemail notificationof order status.
With credit card validation alone taking several seconds to com‑

plete it is obvious that the user wi l l besubject to aconsiderable delay
while a l l o f these steps are carried out. I f we look at what actual ly
needs to be done to let the customer know that the i r order can be
accepted, then our l is t looksmore like this:
1. Create the order in the order database.
2. Check that there issufficientstock available.
3. Allocate the stock to the order.
4. Process the credit cardauthorisation.

The restof the tasks canhappenafter the customer hasbeennotified
that all iswell: to giveourcustomer the fastestpossibleresponseweneed
to removehal f of the tasks from the transaction. The issuenow is how
to complete those tasks that havebeenremoved!Wecouldusebatchjobs,
but they are very inflexible and may lead to further delays in shipping
or re-orderinglowstock items.Wecouldpoll the databaseeverysooften
to find half-processed orders, but this is notoriously inefficient as it
places unnecessary strain on the database and processors. :

The best answer is to useMicrosoftMessage Queue, which allows
asynchronous messages to be sent between processes on different
machinesw i th guaranteed delivery. In simple terms this means that
a message contain ing a request can be sent and the sender can con‑
tinue without wa i t i ng for the request to complete. In this example,
MSMQcould be used to activate, asynchronously, components that
w i l l c a r r y out the remainder of the work offl ine f rom the ma in
process. This is moreflexible than a batchjob because the work can
becarried out fair ly soon after the transaction is processed, and it’s
moreefficient than apollingmechanismbecausework only gets done
when it ’s required. What’s more,because MSMQ is distributed it
allows you to queue non-essential tasks to other servers where they
won’t hinder the essential tasks on you r mainline servers.

To drive MSMQ, your main transaction needs to post oneor more
messages to predeterminedqueues.OnceMSMQhasacknowledgedthat
the messagewas received, then themaintransaction canproceedwith‑
out further concern. A listener process is required on the other end of
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the queue to receive the messages sent by
the transactionandtakeappropriateaction.
In order for ageneralpurposequeue-listener to activate avari‑
ety of components abasicprotocol is requiredsothat thequeue‑
listener can decide what action to take and in what context. We
have found that a simple solution is to pass a text string on the
queue that contains three elements. First, it contains the ‘Program ID’
of the component to beinstantiated. Because the tasks are low priority,
it’sperfectlyacceptableto useCREATEOBJECT ( s t r P r o g I D ) to fire up the
task. Second, there is the nameof themethodto beactivated.And third,
some kind of context information that can bepassed to the method so
that it w i l l knowwhich entity to operateon.

Eachcomponent should haveamethodwi th a standard name that
the listener can call, andthismethodshouldaccept asparameters the
nameof the final methodto ber u nand thecontext data. The standard
method can then call a function of the component according to the
parameter data.

L i s t i ng 1 illustrates a simplified example of the use of MSMQto
achieve asynchronous instantiation of components. There are three
parts to this example. First , the fragment shows the code necessary
to send the messagefrom the ma i n transaction. Note the message
body, which uses a delimited str ing to tell the listener which compo‑
nent, method, and data to call. Second, it illustrates how the queue‑
listener program receives the message and uses the first part of the
messagebody to create an instance of the component. Once the com‑
ponent has been instantiated a method is called and the other two
parts of the messagebody are passed as parameters to the method.
And third, this fragment is the standardmethodof the called compo‑
nent. It uses the first parameter to decide which function to call, and
passes the second parameter as data.

Sca lab i l i t y and MTS
Scalability is another big factor in the performance of an integrated
system,andwith this in mind,wehavechosen to deploy our COMcom‑
ponentswithinMicrosoftTransactionServer (MTS). It providesacon‑
text on the business-rules server to enable ‘in-process’ components to
be r u non aremotemachine.This is far morescalable and robust than
instantiat ing‘out-of-process’ components on the remotebusiness-rules
server for eachclient request.MTScanalso poolcomponentsanddata‑
base connections, which further improves scalability.

A side effect of object pooling is that components inside MTS are
stateless. That is, properties cannot be reliably usedto store informa‑

ee 22 ‑
Figure 2 - A coarse-grained component represents the service
‘Customer Update’.Th is contains specific stepssuch as saving to the
database and recording the time of the transaction. It also uses com‑
ponents in the medium-grained levelto performmerging of duplicated
addresses,validation, and mail management. Similarly, components
in the medium-grained level use fine-grained components to perform
specific tasks such as address matching and protocol wrapping.

39



T E C H N I Q U E S W E B C E N T R A L

tion about an object. Usingthe components’ methodparameter list for
exchangingdata with the client usuallycircumvents this. However,this
can leadto maintenanceand readabilityproblemsbecausecomponents
requiringa lotof data items may have aparameter list that runs onfor
many lines.As a compromise solution, we decided to use data objects
to represent entities (such ascustomers and suppliers) that canbe cre‑
ated outside MTS.These are instantiatedas‘in-process’ components in
the context o f the caller. They have v i r tua l ly no code inside them and
are simplya setof dataproperties to represent the requiredobject. Each
of these objects has a method to copy a l l property values into a prop‑
erty bag that can be passed around in a single variable. The same
method works in reverse, to populate the properties of an object from
a property bag. This system enables complex objects to be exchanged
between MTS components and ASPs in a consistent and straightfor‑
ward manner.Although there is a small instantiationoverhead in cre‑
atingsuch a DLLwithout usingMTS,the ease of use and maintenance
attained far outweighs this downside.

An example application
As an example, a simple application is shown that allows web users
to add and maintain their address data in a database. There are four
parts to the application. First,a data object that r u n s on web servers
and business-rules servers to represent the properties of the cus‑
tomer (see L is t ing 2 , DATL ib .c l sDATCus tomer.CLS) . Second, an

< ! - - F e t c h d a t a i f e x i s t i n g r e c o r d r e q u e s t e d - - >
<%
I f Request .QuerySt r ing( "CUSTNO") <> 0 Then

S e t o d a t C u s t o m e r =
C r e a t e O b j e c t  ( " D AT L i b . c l s D AT C u s t o m e r "

S e t o m t s C u s t o m e r =
C r e a t e O b j e c t ( " M T S L i b . c l s M T S C u s t o m e r " )

o d a t C u s t o m e r. C u s t o m e r N o  =
C l n g (Request .QueryString ("CUSTNO" ) )

p b C u s t o m e r = o d a t C u s t o m e r . C o n t e n t s
o d a t C u s t o m e r . C o n t e n t s  =

o m t s C u s t o m e r. R e t r i e v e ( p b C u s t o m e r )

s t r N a m e = o d a t C u s t o m e r. N a m e
s t r L i n e l = o d a t C u s t o m e r. L i n e l
s t r L i n e 2 = oda tCus tomer.L i ne2
s t r C i t y = o d a t C u s t o m e r . C i t y
s t r C o u n t y = o d a t C u s t o m e r . C o u n t y
s t r P o s t C o d e = o d a t C u s t o m e r. PostCode
s t r E m a i l = oda tCus tomer.Ema i l
Sess ion ( "CUSTNO" ) = o d a t C u s t o m e r. C u s t o m e r N o
S e t odatCustomer = N o t h i n g

E l s e
S e s s i o n ( " C U S T N O " )  =  0

E n d  I f
&>
<HTML>
<HEAD>
<TITLE> Samp le c u s t o m e r d a t a b a s e a p p l i c a t i o n < / T I T L E >
</HEAD>

< ! - - V a l i d a t e r e q u i r e d fi e l d s p r e s e n t - - >
<SCRIPT L A N G U A G E = " J a v a S c r i p t " > < ! - ‑

f u n c t i o n Form_Val idator ( t h e F o r m )

i f  ( t h e F o r m . c u s t n a m e . v a l u e . l e n g t h  <  1 )

a l e r t ( " P l e a s e e n t e r a v a l u e f o r t h e \"Name\" fi e l d . " ) ;
theForm.custname. f o c u s () ;
r e t u r n  ( f a l s e ) ;

REM C u t f o r s p a c e , s e e EXE O n L i n e f o r t h e f u l l v e r s i o n . . .

i f  ( t h e F o r m . e m a i l . v a l u e . l e n g t h  <  1 )
a
a l e r t ( " P l e a s e e n t e r a v a l u e i n t h e \ " E m a i l \ " fi e l d . " ) ;
t heFo rm .ema i l . f ocus ( ) ;
r e t u r n  ( f a l s e ) ;
}

r e t u r n ( t r u e ) ;
}

t éSaeet
</SCRIPT>
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ASP that displays the requested data by cal l ing an MTS component
to fetch data from the database (see L is t ing 3, CUSTOMER1. ASP) .
Third, an ASP that saves the data by calling an MTS component (see
L is t ing 4, CUSTOMER2 .ASP). And finally, a class l i b ra ry containing
the two MTS components that p e r f o r m the tasks associated w i th
fetching and saving the data (see EXE OnLine).

This very simplistic example shows how both the ASP client and
the M T S server use the localdata object to exchange customer infor‑
mation. I f w e look a t c u s t o m e r 1 . A s p P, w e can see that a data object
o d a t C u s t o m e r i s created and the C u s t o m e r N oproperty i s populated
from data passed into the ASP b y the query string. The C o n t e n t s
property o f the data object i s read into a variable p b C u s t o m e r , which
can n o w be passed into the MTSCustomer component as a parame‑
ter to the R e t r i e v e method. Fol lowing completion of this method,
the property bag is passed back into the C o n t e n t s proper ty of the
data object, which causes the remainingproperties of the data object
to be populated for use on the output web page.

Once data has beenmodified, the user wil l press the Updatebutton,
which w i l l cause the form to be submitted to the server as part of a
requestfor a newpage.The <FORM A C T I O N > tag of the initialpage spec‑
ifies the name o f the new page, i n this case C u s t o m e r 2 . A S P.List ing 4
shows how C u s t o m e r 2 . A S P takes care o f updating the data passed i n
from the in i t ia l form. Once again, i t creates a data object, and the val‑
ues from the in i t ia lform are used to populate i ts properties. The con‑

< ! - - S p e c i f y what t o d o o n submi t - - >
<FORM Act io1 C u s t o m e r 2 . a s p " M e t h o d = p o s t onsubmi t=

“ r e t u r n Form Validator ( t h i s ) ">
< ! - - D i s p l a y t h e f o r m - - >
<Hl>Customer d a t a s a m p l e a p p l i c a t i o n < / H 1 >

<TABLE a l i g n = c e n t e r bo rde r=0 c e l l P a d d i n g = 1 c e l l S p a c i n g = 1
width=100%>

< ! - - Name - - >
<TR>

<TD a l i g n = m i d d l e n o W r a p w id th=5%
STYLE="COLOR: red"><BIG>*</BIG></TD>

<TD a l i g n = l e f t n o W r a p width=15%>Name</TD>
<TD a l i g n = l e f t n o W r a p width=80%><INPUT i d = t e x t 1

name="cus tname" s i z e = 3 0 m a x l e n g t h = 3 0
va lue="<%= s t r N a m e %>"></TD>

</TR>

< ! c - A d d r e s s L i n e 1 - - >
<TR>

<TD a l i g n = m i d d l e noWrap width=5%
STYLE="COLOR: red*><BIG>*</BIG></TD>

<TD a l i g n = l e f t n o W r a p width=15%>Address</TD>
< T D a l i g n = l e f t n o W r a p width=80%><INPUT i d = t e x t 1

n a m e = " l i n e l " s ize=30 m a x l e n g t h = 3 0
va lue="<%= s t r L i n e l %>"></TD>

</TR>

REM C u t f o r s p a c e , see EXE O n L i n e f o r t h e f u l l v e r s i o n . . .

< ! - - E m a i l Address - - >
<TR>

<TD a l i g n = m i d d l e n o W r a p width=5%
STYLE="COLOR: red*><BIG>*</BIG></TD>

<TD a l i g n = l e f t n o W r a p width=15%>fmai l</TD>
<TD a l i g n = l e f t n o W r a p width=80%><INPUT i d = t e x t 1 l

n a m e = " e m a i l " s i z e = 3 0 m a x l e n g t h = 3 0
v a l u e = " < t = s t r E m a i l %>"></TD>

</TR>
</TABLE>
<BR>

< ! - - Submi t b u t t o n - - >
<TABLE a l ign=center b o r d e r = 0 c e l l P a d d i n g = 1 c e l l S p a c i n g = 1
wid th=100%>

<TR>
<TD a l i g n = m i d d l e n o W r a p width=20%

STYLE="COLOR: r e d " >   < / T D >
<TD a l i g n = l e f t n o W r a p width=80%><INPUT t y p e = " s u b m i t "

v a l u e = " S u b m i t " i d = s u b m i t 1 ></TD>
</TR>

</TABLE>
</FORM>
</BODY>
</HTML>

L is t ing 3- An A S P tha t displays requested data by cal l ing an M T S component.
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t e n t s property of the data object is assignedto a variable that is passed
to the MTScomponent as the parameter of the S a v e method.

L i s t i n g3 illustrates the way in which the MTScomponents receive
property bags from the client and use them to complete a request.
With R e t r i e v e , the property bag is passed in containing the lookup
key required to retrieve a customer record. A query is r u n and the
resulting recordset is usedto populate the properties of a data object.
The C o n t e n t s property o f this data object i s then passed back t o the
client to be displayed. With S a v e , a property bag is received contain‑

<%
S e t o d a t C u s t o m e r =

odatCustomer.CustomerNo = S e s s i o n ( * " C U S T N O " )
Request .Form("custname")

R e q u e s t. F o r m ( " l i n e l " )
R e q u e s t. F o r m ( " l i n e 2 " )

i t y = R e q u e s t . F o r m ( * c i t y " )
o d a t C u s t o m e r . C o u n t y = R e q u e s t . F o r m ( * c o u n t y " )
odatCustomer.PostCode = Request.Form("postcode")
odatCustomer.Email = R e q u e s t . F o r m ( " e m a i l " )

S e t o m t s C u s t o m e r = CreateObject (*MTSLib.clsMTSCustomer")
omtsCustomer . Save ( o d a t C u s t o m e r . C o n t e n t s )

s e t o m t s C u s t o m e r =
S e t odatCustomer =
>
<HTML>
<HEAD>
<TITLE> Sample c u s t o m e r d a t a b a s e a p p l i c a t i o n < / T I T L E >
</HEAD>
<BODY>

N o t h i n g
N o t h i n g

<H1l> R e q u e s t accepted</H1>
</BODY>
</HTML>

List ing4- An ASP that saves data by call ing an MTS component.
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ingthe data to be saved. This is fed into the :
C o n t e n t s proper ty o f a data object that
can then be used to populate and save a recordset.

A better service on the Web
Although longwinded in the context of this example, the archi‑
tecture depicted above provides structure and consistency when
working with a largenumberof ASPs anddatabase tables. Movingthe
business log ic out of ASPs and into components w i l l result in
improved reusability, better security, easier management, less com‑
plex maintenance, and faster performance.

If y o u adopt this architecture, there are anumber of ways to
increase the benefits. The data objects in the example given here are
capable of persisting themselves by usingproperty bags, but it would
be v e r y st ra ight forward to do exactly the same th i ng wi th ADO
recordsets to create a simple database wrapper. The same idea works
for translation to and from XML, simpl i fy ing data exchangein cross
platform or text-only environments.

As Internet use continues to expand and e-commerce gains ever‑
wider acceptance, the pressure to offer customers and partnersa bet‑
ter service on the Web w i l l grow. Fortunately, the tools and
technologies available today w i l l make this a far easier evolution to
accommodate than was the case with earlier client/server models.@

Jim Parsonsis ChiefTechnology Officerat ComponentSource,andcan
becontactedat jimp@componentsource.com. This article is basedon the
E >.4 E system implementedat ComponentSource. The listing
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| n September of last year I reviewed MSQL (MSQL - a database for
webmasters), which I’ve been us ing in several web projects in the

last year or so. Actually, the useof relationaldatabases was something
I 'dmanagedto miss over the years. I suppose that I hadvaguely heard
about SQL (Structured Query Language), and had seen some syntax,
but I’d never really got to grips wi th i t . Generally, if I wanted a data‑
base, us i ng the term loosely, I ’d hack something together f rom the
tools at hand,which usually meantUnix text files possibly indexedby
Ken Thompson’s DBM l ibrary (see Bucket overflow, EXE, February
1998). Mostly, this solution works well. You have the source, a l l bugs
are your bugs, and so a l l bugs are theoretically fixable.

Databases l ike Oracle, Sybase, or Informix have always seemed to
be the tool used in business computing, for managing other people’s
desks and other people’s business activity. They seemed to be closed
systems of l i t t le interest to me. A couple of things have changed this.

First, there is the emergence of freely available (o r almost freely
avai lable) SQL database servers. I’ve already mentionedMSQL f r om
Australia. It requires a licence fee of $250 for commercial useand is
free for academics. The other is MySQL, which emanates from Swe‑
den. MySQL is free on Unix platforms, but costs $200 after a 30-day
tr ial for Microsoft platforms. If y ou are deploying it i n a commercial
application on a Unix platform, the company would l ike you to pay
for support. Both systemscomewi th source, so there’s a good chance
that anything that is broken can befixed, or at least you can read the
code and find out why that odd behaviour is happening. I haven’t
looked at MySQL, a l though the folklore that I have pickedup makes
very encouraging noises about i t . What follows leans heavi ly on my
MSQL experience.

The second change is that y o u can now access these systems
through script ing languages. There is a standardPerlmodule, called
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serving

With the

avai labi l i ty of SQL

database servers and

scr ipt ing support for data

-access, Peter Collinson gets

relat ional for awine merchant'sweb project.

DB, that provides the Perl p rog rammer wi th a method o f querying
database servers. The actual mechanismused to access you r specific
database is subclassed f rom the DB l ib ra ry, so the AP I is
constant(ish). The DB module provides basic hooks for MSQL and
MySQL, along w i th many other systems. I suppose that MSQL was
originally attractive to me because it comes with its own scr ip t ing
language, Lite, which is somewhat C-l ike, and integrates very well
w i th you r web server.

In bothof PerlandLite, you create a str ing that isa SQL query and
send that s t r ing to the SQL server via a function call. The server per‑
forms the necessary task and re t u r ns a reply to y ou r script. If the task
results in ret r iev inga table, then the table is returnedasa chunk, and
you generally process it row-by-row. Each column in a row is placed
into an ar ray element. Because you have access to a reasonably com‑
plex scr ipt ing language, wi th included processing primitives, it’s not
so necessary for the server to be able to do the fu l l range of the com‑
plex tasks that SQL permits.

Ge t t i ng star ted
Well, the first t h i ng that you w i l l want to do is create a table to hold
the data that you are go ing to store. This is done w i t h the C R E AT E

clause. You’l l say something l ike:
CREATE TA B L E s i z e (

i d I N T ,

name CHAR ( 1 6 ) ,

a b b r e v C H A R ( 1 ) ,

l i t r e REAL

ya
This creates a table wi th four entries intended to store wine bottle
sizes and their volume in litres. Incidentally, the examples used in this

45
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Further information ‑
Looking up SQL on theWeb is a loss.Search engi supply a flood
of links to pages from companies who are preparedto runacourse to
teach you SQL, but the pages containnorealinformation onSQL
itself. I've found only one sourceof basic S Q L syntax andsemantics
onthe net, so you can teach yourself, it 's byJames Hoffman at
http:/|w3.one.net|~jhoffman|sqitut.htm.Heseems tobe maintaining
it, judging bythe 1999 date. The contents havebeentaken bya train‑
ing company called Willcam, and pre tified a_ little:
Attp:||willcam.com|sql{default.htm,although I'venot checkedon which
version it represents of James Hoffman's pages.

The home pagefor MySQLcanbefoundonhttp://www.mysq/.com,
and the official home for MSQL ishttp:/|www.Hughes.com.au.

article are a l l taken from a real database that I am using to support a
local wine merchant on the Web. I need the size of the bottle in litres
because the shop sells wine in cases. A case is not just 12bottles any
more; it’s defined to be9 litres. I’ve included a semicolon
at the end of each statement, as this appears in some of
the example pagesI’ve seen. It doesn’t seem to be a
requirement for MSQL.

You can see from the example that entries in
tables are typed, and actually the range of avail‑
able types varies considerably from imple‑
mentation to implementation. Most systems
that I’ve lookedat seem to supply at least I N T

and c H a r . Character st r ings a r e fixed in
length, and this can be a pain. Implementa‑
tions often offer variable length text fields, w i th the drawback that
they are no t indexable.

Variables of type R E A L are actually an MSQL-ism. Other types
can be used to contain dates and times (al lowing comparison), and
fixed-point decimal numbers (whichare useful for fields containing
money). I tend to store money in pence, as it makes for easier VAT
computation. Some systems have Boolean values asa pr imary type.
When this is no t available, it ’s conventional to use a CHAR ( 1 ) stor‑
ing Y or N.

I generally always number the rows in my tables, p rov id ing a
unique numeric key even i f I don’t in i t ia l ly plan to use it . I often find
later that I am constructing l inks in HTML and can use:
h t t p : / / w w w . . . . . .p a g e . m s q l ? i d n u m b e r
with impunity, giving mea link to a page whose key is simple to find.
I don’t have to translate the key into the standard scrambled fo rm
where non-alpha characters are translated to a percent followed by
two hex digits.

In general,you can give a table ent ry a further attribute of being
‘not nu l l ’ , and have the database system complain when you attempt
to create a table entry w i th an empty value in the specific field. Actu‑
ally, I tend not to do this when w r i t i n g scripts. I think that it ’s better
to provide defensive checks in the code rather thanhave the database
bomb out on you.

Once you have created a table, you can then create some indexes
into the table that are used behind your back to give fast access. l a m

l ikely to search the table above usingthe id field, sow i l l say:
CREATE UNIQUE i x l ON s i z e (

id
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Notice that I’ve told the system that this index should contain unique
values, and now the systemwi l l bar fwhen I attempt to create an entry
wi th a duplicate index value. This is actually a useful check.

Indexes can be complex, consisting of several fields. If you have a
last and first name in a recordandplan to search or sort on these val‑
ues, you could say:
CREATE i x 2 ON t a b l e (

l a s t n a m e ,

fi r s t n a m e
Vi
which w i l l speed up a common action. Incidentally, some systems
don’t use the indexes andwil l ignore the statements.

Having created the table, we can now insert some values:
I N S E R T I N TO s i z e VALUES ( 1 , ' H a l f - B o t t l e ' , ' H ' , 0 . 3 7 5 ) ;
I N S E R T I N T O s i z e VALUES ( 2 , ' B o t t l e ' , ' B ' , 0 . 7 5 ) ;
I N S E R T I N T O s i z e VALUES ( 3 , ' M a g n u m ' , ' M ' , 1 . 5 ) ;

MSQL also allows you to say:
I N S E R T I N T O s i z e ( i d , n a m e , a b b r e v , l i t r e )

( 1 , ' H a l f - B o t t l e ' , ' H ' , 0 . 3 7 5 ) ;

which is not muchhelp in this example,but allows you to load a table
wi th incomplete information wi th not much grief. Note that strings

are always quoted and numeric values are not.
MSQL uses a backslash to act asan escape char‑

acter,enablingyou to enter a quote or a back‑
slash character into a text s t r ing . Quot ing

characters and conventions seem to be a
moveable feast, be ing different in different

aa implementations.

Searching
Once you have your tables established, you can

start searching. To give you some realistic examples, I need to define
amore complex table used to store each type of wine:
CREATE TABLE w i n e (

i d  I N T ,
p r o d u c e r C H A R ( 6 4 ) ,

c o l o u r C H A R ( 1 ) ,

v i n t a g e  I N T ,
s i z e I N T ,

p r i c e I N T ,

b o t t l e s  I N T ,
n a m e CHAR ( 6 4 ) ,

n o t e s T E X T ( 3 2 ) ,

t a s t i n g TEXT ( 6 4 )

Gz
Each wine entry comprises: a numeric id; the name of the producer;
its colour (the shop never buys Rosé; so Randw is sufficient); its year
of manufacture;an index into the size table; i t s price in pence(I could
have used the MONEY type); how many bottles the shop has in stock;
the name of the wine in a searchable text field; and two fields w i th
associated text information.

I can now search the database by using the SELECT statement:
SELECT * FROM w i n e

WHERE p r i c e = 8 1 0 ;
This finds a l l the wines that arepricedat £8.10. If there are none, noth‑
i ngwi l l be returned, otherwise the script wil l see a bunch of records
and can step through them. The contents of the records are deter‑
mined by the text after the SELECT keyword. By using an asterisk, I
am saying ‘return al l the data from the table in the order in which it
was specified’. I can pick specific fields:
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SELECT p r o d u c e r , n a m e FROM w i n e
WHERE p r i c e < 1 6 0 0 ;

This re turns the producer and the name of the wine where the price
is less than £16.00 per bottle. I might want to sort the list that is gen‑
erated:
SELECT p r o d u c e r, n a m e , v i n t a g e FROM w i n e

WHERE p r i c e < = 1600 AND c o l o u r = ' R '
ORDER B Y p r o d u c e r , n a m e ;

which gives me the producer, the name, and the vintage for a l l the red
wines priced less than £16.00.

SQL has a fuzzy match capability for strings:
SELECT * f r o m w i n e

WHERE n a m e L I K E ' M o r g o n % ' ;
finds a l l the wines namedfor the hamletof Morgon in the
Beaujolais region. The percent character is used to
mean ‘any str ing here’, and can be placed anywhere
in the match string. You can use NOT L I K E to
find the inverseof the selection.MSQLalsohas
CLIKE, which matches in a case-independent
manner.This is the matchstring I tend to use.
It also supports regular expressions and
Soundex matching, though I’ve n o t used
these features, yet.

Incidental ly, when the table contains
several fields, processing results can become confusing in scripts.
The results from the SELECT w i l l be placed in to an a r r a y in
sequence:
SELECT p r o d u c e r , n a m e , v i n t a g e . . .
This wi l l result in y o u r Row a r r a y con ta in ing the p r o d u c e r value
in R o w [ 0 ] and the name in ROW[1 ] and so on. Subsequent code can
quickly become unreadable. I ’ve taken to loading static variables
with the same name as the fields, so in Perl I ' l l write something
like:
( $ p r o d u c e r , $name, $ v i n t a g e ) = @row;

In Lite, it’s a litt le morecomplicated because the language is sim‑
pler:
$i = 0;
$ p r o d u c e r = $ r o w [ $ i ] ; $ i + + ;

$name = S r o w [ $ i ] ; $ i + + ;

$ v i n t a g e  =  S r o w [ $ i ] ;  $ i + + ;
Using an auto-incrementing index means that changes can be made
moreeasily when SELECT * is usedand the database has altered.

Joining tables
I think that most people start usingone table for a l l their data. The
real power of relational databases becomes apparent when two or
more tables are dynamically ‘relationally joined’ internal ly in the
server, al lowing information to be picked up from each table. Let’s
say we want to find al l the white wines, and see the ful l name used
for the size,andbesuppliedwith the size in litresof each type of bot‑
tle. We'd say:
SELECT w i n e . p r o d u c e r , w i n e . n a m e , w i n e . s i z e , s i z e . l i t r e

FROM w i n e , s i z e
WHERE w i n e . s i z e = s i z e . i d AND w i n e . c o l o u r = ' W ' ;

Note that we have to use the ‘dot’ notation to specify which field
name refers to which table. Some systems don’t insist on this syn‑
tax when the field names are un ique across a l l tables. H o w e v e r ,
th ink ing ‘ I ’ l l always use unique names’ m a y be poor engineering,
it ’s too easy to forget this type of requirement andbreak al l the code
in the world.

The FROM clause tells the database engine to construct a new table
that is thecombinationof both tables, soeachrow in w i n e is combined
with each row in s i z e . The result could be immense, so care needs to
betaken to ensure that the WHERE clause restricts the final table.

In the example, we wi l l only generate table entries that match the
unique id value by testing the s i z e value in the w i n e table against
the id in the s i z e table. Actually, there is no specific reason to use a
numeric ID. In general, s t r i ng match ing in database engines is fast
and I could have dispensed with the id value in the size table using
the abbreviation field asa key in the w i n e table. A l l of which would
have made a dump of the table to be somewhat more readable. How‑
ever, care does need to be taken when you are jo in ing tables, I once
managed to get my database server clagged wi th disk I / Oby emitt ing
an injudicious command containinga ‘join’.

The result fromthe search above wi l l generate a bunch
of entries that are unique, but there are situations

where you are likely to create duplicate entries
~ ® and wish to suppress them:

SELECT D I S T I N C T s i z e . i d , s i z e . n a m e ,
FROM w i n e , s i z e
WHERE w i n e . s i z e = s i z e . i d AND

w i n e . b o t t l e s  < >  0 ;

be This givesus the range of bottle types that we
have in stock,wi th their ful l names. Without the

D I S T I N C T wearepresentedwitha table containingevery match‑
ingentry, which can bevast. The D I s T I N c T attribute removes dupli‑
cates from the list. Incidentally,the not-equals operator is sometimes
!= (as in the C language). Thinking about this example, here’sa good
case where using a meaningful key rather than an id number would
have helped. I am st i l l learning.

The SQL standard allows you to nest SELECT statements, so you
can perform complex nestedjoins to obtain the result that you need.
However, the ‘M’ in MSQL stands for ‘Mini ’ , and it doesn’t support
nested SELECTS.

Joining tables in this way allows you to structure your data in a
sensible form,where information in the database isspread across sev‑
eral tables. The active wine database has s i z e and w i n e tables as I
havedescribed. And there are tables for p r o d u c e r and r e g i o n infor‑
mation.Combinatorial information from all of themcan beobtained
and used in the final product.

Data management
Well, we cancreate new tables, add new values into them, andsearch
them, but what about changing the data?

The DELETE statement is usedto remove table entries:
DELETE FROM w i n e

WHERE b o t t l e s = 0 ;
This removesall the entries in the wine table where there are no bot‑
tles left in stock. The standard gamut of possibilities exist for the
WHERE clause. Bewareof emitt ing aDELETEstatement without a WHERE
clause unless you really want to delete al l the entries.

The u p D A T E statement is used to change an existing row in the
table:
UPDATE w i n e SET name = ‘ J u l i e n a s '

WHERE id = 1 6 7 ;
This changes the name field to the new value. Again, you need to
beware of the WHERE conditions that you use. You can easily update
morethanone table entry unlessyouarecareful. Furthermore,you'll
change every table ent ry if youomit the WHERE clause, andthis canbe
embarrassing.This is another goodreasonfor ensuring that eachrow
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in the table has a unique numeric key. Of c o u r s e , you c a n change more
than one value:
UPDATE w i n e SET n a i = ' d u l i e n a s ' ,

p r o d u c e r = BONNET'
WHERE id = 1 6 7 ;

Some systems allow you to add new fields into a table using the ALTER
statement:
A LT E R w i n e A D D ( s p e c i a l C H A R ( 3 2 ) ) ;

MSQL doesn’t al low t h i s , p robab ly because it ’s
hard to ensure that the table update is atomic.
Wi th MSQL, y o u can take a complete text
dump of a database and reload it later. Th is
means that when I want to changea tab le ,
T’ll take a dump o f i t , edi t the tex t fi l e ,
delete the database, and rebuild i t . How‑
ever, this is a discontinuous event , the
database disappears f rom view for
some small t i m e , and contains inconsis‑
tent data for some other short per iod. I f you have a complex sys‑
tem, this m a y be the best that can be done. The moral here is that
y o u must attempt to design enough flex ib i l i t y i n t o the database
f r o m the star t .

WhenI wanted to changea table on a smallish live MSQL system,
Icreateda new table wi th the new c o n t e n t s , and then changed the soft‑
ware to use the new table. Later I deleted the old table.

You can delete whole tables and indexes from the database us ing
the D r o p statement:
DROP TA B L E o l d w i n e ;

Pervasive So f twa re is
istration data management so f tware f o r today’s smal l andPervasive. SQL Feature Highlights adm

medium

S E R V I N G U P S O L T E C H N I Q U E S

which removes the table and a l l i t s definit ions f rom the database. This
can bedrastic so care is needed. It is useful to have aDROP command.
For some applications, I w a n t to take aCSV ( c o m m a del imited) file
and update an ex is t ing table, inser t ing some new values depending
ona key, and replacingsome old values where the key matches. I tend
to import the CSV file into a new table, and then mess with the val‑
ues. Being able to D r o p these upload tables allows this type of system
to be implemented.

L i v i ng w i t h SQL
Actually, I find that the SQL syntax leaves things
to be desired. The inclusion of syntactic flu f f

words to make ‘English’ sentencesis very incon‑
sistent and I l ive wi th the MSQL manual perma‑
nen t l y open so I can work ou t that it ’s I N S E R T

I N T O , DELETE FROM, and I N S E R T t a b l e S E T. And
it seems that quot ing is different on different sys‑

tems, so you’l l need to look hard at your manual to
determine what style of quotes you w i l l need.

However, we are us ing the relational database more and more to
generate searchable pages for membership lists and product cata‑
logues. We have la rge portions of several distinct websites material‑
i s i n g f rom the database. The potent ial of us ing SQL via the Web
should not be ignored. |

a
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The right direction
for redirection ‘Susu

Cc& Co]

Francis Glassborow tackles the question of I/O redirection, and shows h o w you can get the

power of the iostream library and the flex ib i l i t y o f redirection at runtime.

we Ipresent C++ tra in ing to experiencedC programmers I am fre‑
quently faced with the question: ‘How do I redirect my output?’ I

must confess that until very recently I have not been giving very good
answers to that question. Letme expandon thisa littleand show you that
there is an excellent answer if only someone shows you where to look.

Many Unix programmers know that redirectionof the standard C
console streams can be done on the command l ine that invokes a
process. In other words , you can write your program to use p r i n t f ()
and s c a n f () andthen change the sink and source usedby those func‑
tions at the time when you r u n your program. That isn’t actually as
usefulas it sounds. If you redirect inpu t sothat it is taken froma file,
about all you can do is r u n the program in batch mode.

However, rather more useful i s that y o u can use f p r i n t f ( ) etc,
w i th the first parameter selecting the source/destination. If you want
to send to the screen, ensure that the first parameter identifies s t d ‑
o u t . In other words in C you can use the various f x x x ( ) functions
and select the source and sink dur ing the execution of the program.
Of course you could do the same in C++, but the cost would bethe loss
o f al l the power o f the C++ i o s t r e a m l i b ra r y. The question can b e
refined to: ‘How can we get the power of the i o s t ream l i b ra r y and the
flex ib i l i ty o f redirection at runtime?’ Here is a poor firs t cut:
# inc lude <iostream>
u s i n g s t d : : c o u t ;
s t d : : o s t r e a m & m y o u t = c o u t ;

i n t m a i n ( ) {

m y o u t < < " M e s s a g e " < < s t d : : e n d l ;

The problem with this is that it only supports redirection at com‑
pile-time. Fine if you first want to check a program and then alter it
to send the output somewhere else, but not much good if you want to
redirect it at runtime.

The fo l lowing is marginally better:
#include <iostream>
s t d : : o s t r e a m & c h o o s e ( ) ;

i n t main () {
s t d : : o s t r e a m & m y o u t = c h o o s e ( ) ;

m y o u t < < " M e s s a g e " < < s t d : : e n d l ;

}
You may wonder why the initialisation of m y o u t is done via a func‑
t ion call. T r y bindinga referenceat runtime without usingthis mech‑
anism and I think you wi l l appreciate the problem. However, do not
spend too longon it because the whole idea is a bl ind alley basedon a
limited understanding of the C++ stream mechanism.

Buffer classes
Many of the better books on C++ mention the existence of a hierar‑
chy of buffers for use by i o s t ream objects, and then rapidly move on
to something else on the grounds that they are intended for use by
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designers of streamclasses. Sadly, few if any take the time to describe
how the buffer classes work wi th the stream classes.

In simple terms, the stream classes are responsible for providing
format facilities for input /output . I t may come as a surprise to learn
that they are not responsible for the input/output itself. The latter is
the responsibi l i ty of the buffer classes. I am not going to go in to
minutedetailhere,just enough sothat you w i l l beable to manage redi‑
rection more effectively in future.

At the root of the buffer hierarchy, you w i l l find a template class
b a s i c _ s t r e a m b u f . You w i l l also find a t y p e d e f that provides a n
instantiationo f bas i c_s t reambu f for c h a r and names i t s t reambuf .
Similarly, you w i l l find that there is a t y p e d e f that provides fi l e b u f
asan instantiationof b a s i c _ fi l e b u f for c h a r . Note that a fi l e b u f
i sa s t r e a m b u f , but no t the other way round. A fi les t reamrequ i res
something that is at least a fi l e b u f , so the buffer that c o u t uses by
default w i l l not d o for a n o f s t r e a m object.

Al lwe needto know for now is that there are things called stream‑
b u f s and that every input /ou tput object has an associated s t r e a m ‑

b u f of a type that can manage the input /output source/destination.
There is an overloadedmember function, r d b u f , of the stream classes
that allows us to manage the relat ionship between a stream and its
buffer. Both versions of r d b u f r e t u r n a pointer to the stream buffer
at the time of the call. One version also takes a pointer to a suitable
buffer that w i l l be used to replace the exist ing buffer. In other words,
you can request to know where the buffer is,or you canprovide anew
one and get back the address of the old one. This is the core of redi‑
rectionbecause wecan use r d b u f () to swap aroundthe buffers being
used. Wew i l l have to becareful. For example, ensure that streams are
not sharing buffers when they are destroyed. If they are, then the sec‑
ond one destroyed is go ing to exhibit undefined behaviour. The
destructor for a stream calls the destructor for the associated buffer.

For this example, I am going to use the resources provided by
s s t r e a m . Including this header provides you wi th input and output
streams basedon buffers that use instances of s t r i n g rather than the
arrays of c h a r that the older s t r s t ream used.Look at the fol lowing:

# inc lude <iostream>
# inc lude <sstream>
u s i n g namespace s t d ; / / i n t r o d u c e s namespace s t d
i n t m a i n ( ) {

bi
2
3
4
5 o s t r i n g s t r e a m o u t fi l e ;
6 streambuf * c o n s = c o u t . r d b u f ( o u t fi l e . r d b u f ( ) ) ;
7 c o u t < < "Th i s i s n o t d i s p l a y e d y e t " < < e n d l ;

8 c o u t . r dbu f ( c o n s ) ;
9 c o u t < < " T h i s i s d i s p l a y e d fi r s t " < < e n d l ;

1 0 c o u t <<endl<< o u t fi l e . s t r ( ) ;

i t o u t fi l e < < "And t h i s i s some m o r e " ;

1 2 c o u t <<endl<< o u t fi l e . s t r ( ) ;
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There are far too many ‘too user-written files are doing to your code. You and I might wish that

C & C + + T H E R I G H T D I R E C T I O N F O R R E D I R E C T I O N

clever by half’ uses of the
C++
those who should know better.

preprocessor advocated by

Lines 1and 2 simply make the necessary definitions available.
Note that s t r i n g s t r e a mclassesare providedb y s s tream not,a s you
might guess, s t r i n g s t r e a m .

I neveruse line3 in realcodebecause I do notwant to injecta l l the
identifiers in namespace s t d into global space. I have used it here
simply to avoid havingeither to write a bundleof u s i n g declarations
or explicitly qualify the nameswith s t d : :. 1most strongly adviseyou
to useone or other of thesemechanisms. Personally, I introducecom‑
mon identifierssuchasc o u t Via u s i n g declarationsand lesscommon
ones with explicit qualification.

Note l ine 4,despite the behaviour of several well-known compil‑
ers,m a i n is required to returnan i n t . The C++ Standard gives a spe‑
cial dispensation to m a i n so that lazy programmers can leave out the
r e t u r n 0 .I f you fall off the end o f ma i n , i t i s deemed t o b e the same
asexecuting r e t u r n 0.

L ine 5 creates o u t fi l e a s a n o s t r i n g s t r e a m Object. The con‑
structor wi l l construct an appropriate buffer.

Line 6 creates con s asa pointer to a s t r e am b u f , initialises it to
point to the original bufferof c o u t , andmakes c o u t share o u t fi l e ’ s
buffer. I do not recommend this sharing in general as it can get con‑
fusing, with output getting interlaced.

Line7 results in c o u t using the buffer that belongs to o u t fi l e .
Note that the message does not appear on the screen unti l after the
message from l ine 9 (whenthe original buffer for c o u t has been
restoredby line8).

Lines10,11,and12simply illustratethat youcanusethe s t r () mem‑
berfunctionof s t r i n g s t reamtoaccess the current stringbeingusedas
abuffer,and that suchaccess does notchange the contentsof thebuffer.

There are a lot of other useful features provided by the twin hier‑
archies of i o s t r e am and st reambuf and i t i s well worth making an
effort to explore them.

Last month's problem
While browsing through some code I came across the following:
M y t y p e a ( 0 ) , b ( 2 ) , ¢ ( 3 ) ;

boo l t e s t = a | | b &&c;
What do I needto check in order to understandthe significance of the
second line andwhat side effects may result f rom itsexecution?

The first point to note is that the assumption that this cannot beC
source code is false. For it to beC, I must be using the preprocessor,
with suitable macrosand possibly a t y p e d e f . For example:
#define a ( x ) v a r ##x = x
#define b ( x ) coun t##x = x
#define c ( x ) c##x = x
t y p e d e f i n t M y t y p e ;

This w i l l result in that first l ine being processed to:
i n t var0 = 0, count2 = 2, c3 = 3;
Despiteappearances, the second l ineof sourcecodehasnothing to do
with the first.

Wecan play al l kindsof silly games with the preprocessor,which
is why you shouldalwayscheck that youunderstandwhat # i n c luded
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third parties avoided using lowercase in macro identifiers, but some
wi l l and there are far too many ‘too clever by hal f ’ uses of the pre‑
processor advocated by those who should know better.

Let me examine that code asC++. Assuming that we do not have
to contend with the preprocessor rewrit ing the code, the first ques‑
tion we must answer is: ‘Is Mytype a user-defined type or an alias for
a built-in type ( o r in C terminology, derived froma built-in type)?’

Actually, what we really needto know is if a,b, and c havebuilt-in
| | and&& operators. Theexpressionbeingusedto initialise t e s t w i l l
b e parsed as:a | | ( b & & c ) . A s b o t h | | and « « contain internal
sequence points, the normal rules for order of evaluation of sub‑
expressions do not apply. First a must be evaluated as t rue or false. If
it evaluatesastrue, no further evaluations takeplace( to see the impli‑
cations of this, imagine that we replaced a, b and c with function
calls). If aevaluatesasfalse, b must beevaluated. If andonly if b eval‑
uates as true, c must be evaluated.

Letmeconsider the casewhere My type provides itsownoverloaded
operators for | | and &&. The source codemust then be rewrittenas:
/ / b o t h member f u n c t i o n s
b o o l t e s t = a . o p e r a t o r | |

or possibly as:
/ / b o t h g l o b a l f u n c t i o n s

( b . o p e r a t o r && ( c ) ) ;

boo l t e s t = opera to r | | ( a , o p e r a t o r && ( b , c ) ) ;

Or aseither of the twopossiblemixtures. Fortunately, thesedifferent
rewritesdonot change the fundamental substance that a, bandc can
beevaluated in any order and that a l lmust befully evaluated. (Again,
think of the case where the simple parameters are replaced by func‑
tions.)

And we have one more case to consider: user-defined types that
can, but do not have to, use the built-in operators. These can come
about in two ways: enum types and other types that provide a conver‑
sion operator to a type that can usebuilt-in | | and«&operators.What
happens if the implementor of myt ype only overloads one of the two
operators? The code then parses aseither:
b o o l t e s t = a | | b . o p e r a t o r & & ( c ) ;

or as:
boo l t e s t = a.operator | | (b &&c ) ;

I leave it asan exercise for the reader to determine the evaluation
rules in these cases.

One conclusion to be drawn from the above is that you should
always provide overloads for both or neither of | | and &&. Further‑
more, you should do so in the same place (globalor in class).

This month's problem
Look at theabove. Can you spot a rather subtle (and frequently over‑
looked) requirement when you elect to provide overloaded logical
operators for a type? a
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beholding theirfirst Java andC/C++Seminarsevent (inclusivecost to
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How willyou cope?
. . .A l i C h a n g e that’s how!
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Speed is the key
Mark Smi th has bui l t a performance test application,

SpeedTest , to dr ive a range of database engines.

Creefrom lastmonth’sperformance-orientedpiece, I want to
tu rn to database performance, focusing on how to make your Del‑

p h i application get the most out of the database. While producing
absolute performance statistics for database server engines is fraught
w i th di fficul t ies, I feel that we can and should be able to make an
informeddecisionabout databaseaccess strategies, if notactual data‑
base engines.

Database application do four fundamental things ‐ create, read,
update, and delete data ‐ and for each of these operations there are
two aspects to consider: what is beingdone and how long it takes. We
can gain detailed knowledge about what is going on us ing the SQL
Monitor that ships withDelphiClient/Server, which traces calls made
by theBorlandDatabaseEngineon the client PC.If workingwi th SQL
Server, you can use the SQLTrace u t i l i t y to seemuch the same th ing,
though this works by receiving information from the server itself. You
can also turn on ODBC trace logging to recordwhatever your ODBC
data source is doing. One problem with all of these tools is that they
are diagnostic in intent, showing you what is going on, but not how
long it takes. In this article I want to develop anapplicationthat gives
us detailed performance information aswell as showing database
operations. Naturally, this application works with a number of popu‑
l a r databases.

To decide what databases to concentrate on, I ran a small survey
on the Cix conferencing system (http://www.cix.co.uk) in the Delphi
forum.The results areshown in Table 1.As you can see, client/server
systems (Oracle, SQL Server, and In te rBase ) represent hal f o f the
responses, Paradox represents another quarter, w i t h dBase and
Access mak i ng up the major i ty of the rest. As par t of this survey, I
also askedwhat middleware people used to talk to the database. The
BDEwon three-quarters of the vote,w i thActiveXData Objects (ADO)
getting six votes for second place.

BDE and ADO
The BDE is the backbone of most Delphi database applications, hav‑
i ng drivers that allow a Delphi or C++Builder application to talk to
manydifferent databases.The VCL wrapsBDEcalls in an object hier‑
archy,exposing three classes (TTab le , T Q u e r y , andTStoredProc) for
table scans, SQL queries,andstoredprocedure calls respectively.The
received wisdom is to use T Ta b l e when using Paradox and dBase
tables, reservingT Q u e r y andTS t o r e dP r o c for client/server systems

such as Microsof t SQL Server or
InterBase. One of the goals f o r the
test program is to allow a re-evalua‑
t ion of this strategy in the l i gh t of
the changes that have taken place
since Delphifirst appeared.

Despite the name, ADO is no t a
set of ActiveX controls tha t y o u
can pu t on a form. Rather, it is a
database layer bu i l t on top of
another piece of Mic roso f t tech‑

‘SQLAnywhere _

Table 1-What databases
people use (59 respondents).
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nology called OLE DB. I t i s in te res t ingbecause aswel l as al lowing
access to regular databases l ike SQL Server and Oracle, it is sup‑
posed to allow database-like treatment of other data repositories
such as email systems or XML (extensible markup language) data
stores. Inpr ise (oops, bor land.com) has said i t is consider ing how
best to incorporateADO into Delphi, andmy own view is that ADO
wi l l replace BDE as the data access method of choice for new data‑
base applications w i th in the next year or so. To r u n the ADO tests,
y ou w i l l need to have ADO 2.0 installed. It is available as a down‑
loadf rom the MSDNsection of Microsoft’swebsite. See the test pro‑
gram itself for more details of how to work w i t h ADO, as wel l as
the performance results.

Bu i ld ing a performance test appl icat ion
The test application (SpeedTest,available on EXEOnL ine ) uses table,
query, stored procedure, and ADO objects to interact wi th a r ange of
databases. The three BDE-based access methods use standard BDE
aliases, while the ADO test uses ADO COM objects. Since ADO does
not use the BDE, you can only get an indicationof what it is doing by
us ing the SQLServer trace ut i l i ty, or usingthe tools in the ADO SDK.

To get performance information I use the excellent freeware pro‑
fi l i ng tool, GpProfile, reviewed in last month’s article and available
f rom http://members.xoom.com/primozg/gpprofile/gpprofile.htm.To
put the tests on an even foot ing data-wise, I wrote a simple table cre‑
ation and population routine and copied the data to each of the data‑
bases us ing the Datapump ut i l i ty. This is bu i l t in to the application,
accessible on the Table Create tab.

For SQL-Links and ODBC databases, we can obtain a wealth of
information about what the BDE is doing.Normal ly you might use
SQLMonitor to dothis, but it is l imited since you cannot insertyour
own notes into the trace log. Thebest way to overcome this is to install
a callback i n t o the BDE, which gives us the ab i l i t y to spy on you r
application in the same way asSQL Monitor. And since weare fu l l y
in control, we can insert o u r own information i n t o the l og too. This
trace gives us the qualitat ive informat ion about what the BDE is
doing, while the GpProfile trace givesaccurate quantitative informa‑
tion about how long it takes. Registeringa BDE trace callback is sur‑
prisingly simple ‐ the only problem being identi fying the structures
you need t o pass t o the BDE. Examine the procedures T S p e e d Te s t ‑
M a i n . R e g i s t e r T r a c e C a l l b a c k and T r a c e C a l l B a c k i n the main
form of the test applicationfor the details. ThepTRACEDesc record is
declared in BDE . I N T , to be found in the /DOCSdirectory of your Del‑
ph i installation.

Figure1showsa part ial trace logfor a SQLQuery runn ingonSQL
Server. As you can see, the first th ing the BDE does is check for the
existenceo f the table b y examin ingthe s y s o b j e c t s table. The second
query (which happens to bewhat we asked the BDE to do) is run, but
the result set is only lookedat to retrieve the column names and then
the query is closed. Finally,the BDErunsa query wi tha l l the columns
explicit ly named,and it is this query that is usedto get the data. Note,
you should not trace the BDE’s actions while you are t r y i ng to mea‑
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Retrieval is probably the place
where you can make the
biggest impact onyour user’s

perception of how your application
performs.

sureperformance,since the tracemessages take far longer to process
than the query itself.

Se lec t ing tests
Retrieving data is the most fundamental part of any database appli‑
cation. Chances are that retrievingandpresentingdata occupies a sig‑
nificant p a r t o f y o u r programming efforts and that retrieval is
probably the place where you can make the biggest impact on your
user’s perception of how your application performs.

Table 2 lists the performance results for a l l the BDE tests. While
these figures may look surprising,bear in mindthat all that was being
changed between tests was the nameof the alias, table index, or SQL
ORDER BYclause.What canwededuce from these tests?My own view
is that the most useful results are the worst ones, generally the first
retrieval ‐ after a l l , most users do no t r un exactlythe same query
repeatedly.

The first figures are the SQL-Links ordered table retrievals. Nor‑
mally, the BDE is instructed to fetch only enough rows to fil l the dis‑
play, plus a few to allow scrolling.WithbothSybaseandMicrosoftSQL
Server, this results in locks being placed against 2 KB pages of data.

Best,worst, and
average time for open
FetchAll,Close
500 rows(millisecs).

SQL Server - SQL-Links Table 772| 1681 | 826
SQL Server ‐ SQL-LinksTable order by 1st | 1297 | 2408 | 1373
SQL Server -SQL-LinksTableorder by2nd | 190 | 3283| 983
SQLServer - SQL-Links Select * from FRED| 769 | 871_| 781
SQL Server ‐-SQL-Links select Integer1,
String1, Floatt, Date1,StringA1from Fred 7

of 775
j 7 6 7 _ |784 _ |7 1

Database

SQL Server ‐-SQL-Links select Integer1,
String1, Float1, Date1,StringA1from Fred
order by Integer1
SQL Server-SQL-Links Stored Procedure
InterBase ISQL
SQLServer wiSQL
SQL Server ODBCTable
SQL Server ODBCTable order by 1st
SQL Server ODBC Table order by2nd
SQLServer ODBC Query
SQLServer ODBC Query ordered on PK
Paradox Table order by 1st
Paradox Query
ParadoxQuery ordered on PK

Table 2- Sample performance results.

SQL E x e c u t e : MSSQL - s e l e c t use r_name ( u i d ) ,
o b j e c t _ n ame ( i d ) , t y p e ,
whe re t y p e i n ( ' U ' , ' V ' ,

( " s a . F R E D ' )
SQL S t m t : MSSQL - F e t c h
SQL S t m t : MSSQL - EOF
SQL S t m t : MSSQL - C l o s e
SQL E x e c u t e : MSSQL - SELECT * FROM FRED
SQL S t m t : MSSQL - C l o s e
SQL E x e c u t e : MSSQL - SELECT I n t e g e r l , S t r i n g l ,

F l o a t i , D a t e l , S t r i n g A l FROM FRED
SQL S t m t : MSSQL - F e t c h

Figure 1-Trace output for the query " SELECT * FROMFRED "

These locks block other users, and the only way to remove them is to
cancel the query or readallof the rows. Since these tests aresupposed
to mimic database access in the real wor ld, we use the F e t c h A l 1
method after opening a dataset. Ca l l ing F e t c h a l 1 for a query or
storedproceduregets a l l of the rowsback, removing the read locks on
the way. But with tables, Fe t cha11 results i n sl ightly more subtle
behaviour: if you don’t specify an index, it retrieves a l l rows like a
query does. If you do specify an index, the call to FetchA11 closes the
tableand re-executes the underlyingquery addingan ORDER BY DESC
clause to get thedata in reverseorder. This sneaky technique is appar‑
ently supposed to savea lot of time but does no t result in a l l the data
being returned to the client. Fur thermore , i t still leaves the locking
problem, soyou're stil l blockingdata on the server.

SQL Servers’ performance wi th the ODBC driver merits further
investigation. Runn ing select statements in wISQL, the SQL Server
interactiveuti l i ty, givesaquery timeof about 330mswith anorder by
clause or 550 ms without. One would suspect that the ODBC driver
should not be able to out-perform wISQL, yet the SQL Server ODBC
driver gives far better results than the best timesobtainable. Looking
in to the trace log reveals the ODBC driver re t r iev ing batches of
twenty rows with the SQLExtendedFetchODBCAPI call.This should
be faster than the BDE’s row-by-row approach, but I ’m mystified by
the huge performance difference between the slowest (firs t ) run and
the subsequent ones.Perhapsthedriver is bufferingdata. Perhapsthe
rumoursof a secret API in theSQLServer client l ibrary are true. Per‑
haps it just is really that fast by virtue of excellent programming.Our
role is merely to exploit the performance offered, and I know I ' l l be
revisit ing the ODBC driver for my next SQL Server project.

Paradoxalsoseems to bevery fast, but these resultswere basedon
only five hundred rows of data held locally, to which the BDE had
exclusive access. Runn ingfiltered queries acrossa network ( n o t
shown)was significantly slowerwith largeresult sets. Clearly,T Ta b l e
is sti l l the way to gowith Paradox.

Ex tend ing the tests
The test application hasoptions for specifyingdifferent properties for
the data retrieval tests, aswell asfilter, update, anddelete tests not
described here. SpeedTest should r u n as-is against other BDE and
ODBC databases, includingOracleandMS Access, but you wil l need
to produce appropriate stored procedures if y ou wan t to measure
stored procedure performance. a

MarkSmith is a Delphicontractor, currently workingfor an investment
company based in Westminster. You can contact himby emailing
E xX msmitha@cix.co.uk, or say helloat a BorlandUser’s
ow LT We Groupmeeting. Telephone 01980630032forBUGdetails.
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JNI ‐ going native II
Tom Guinther continues his look at the Java Network Interface,gett ing

down to the details of integrat ing production-quality native code w i th Java.

here is a variety of different aspects to JNI, a necessity given that
it is the pr imary interface between Java and native code. Being

a l l thingsto al l people is difficult at the best of times, but don’t be
deterred by the scope of functionality provided.

J N I class and object operations
JNI offers a limited set of methods for performing class operations.
The F i n d C l a s s method i s one o f the more useful a s i t allows you t o
loado r obtain a reference t o a class. The I s A s s i g n a b l e F r o m method
allows native code to determine if a class can besafely cast to another
class. This is useful for parameter validation. The D e fi n e C l a s s
method allows you to provide the VM wi th a binary image of a class
file for loading. This is an extremely powerful feature, but it would
typically be used only by very sophisticated programs, for example,
those involvedwi th instrumentation.

Related to class operations are the object operations that provide
functionali ty for allocatingnewobjects andtesting object relationships.
The methodsA l l o c O b j e c t , N e w O b j e c t ,NewOb jec tA ,andN e w O b j e c t V
provide different ways to create new Java objects. The primary differ‑
encebetweenthemethods is the manner in whicharguments arepassed
to the object constructor. For the N e w O b j e c t methods, the specific con‑
structor to be called is specified by a method1D, which is obtained by
cal l ing the JNI method GetMethod1b. When calling GetMethod ID pass
the value " < i n i t > " for method name, and " v " for the method return
type. For example, pEnv->GetMethodID(myClass , " < i n i t > " , " V " ) ;

In the case of A l l o c O b j e c t aconstructor isn’texplicitly called, so
before us ing the new object y o u need to use the J N I method G e t‑
M e t h o d t D to obtain an ID for a constructor and call it using c a l 1 ‑
Vo idMe thod . This obviously requires an extra step, so using one o f
the N e w O b j e c t methods is recommended.

Outside of creating new objects, you can also obtain the class object
(the C/C++ type j c l a s s ) for a n instance o f a n object using G e t C l a s s ‑
O b j e c t . This i s useful because there are quite a few JNI methods that
require a j c l a s s a s a parameter. For example, G e t S t a t i c F i e l d I d
methodrequiresa j c l a s s for theobjectbecausestatic membersare actu‑
ally members of the class,not individualinstances of the object. Finally,
I s I n s t a n c e O f determines whether a n object i s o f a specified class. Its
functionality i s similar t o I s A s s i g n a b l e F r o m , and I recommend i t for
parameter validation.This shouldhelpmakeyour implementationmore
robust,which is very important if other programmers use your code.

Java exceptions
DealingwithJava exceptions is asgermane to nativecode as it is to pure
Java programming. M a n y JNI functions are implemented in Java and
can throw Java exceptions that you may or may not want to handle in
your nativecode.In some cases you haveto handletheexception in order
to continue normal processing because JNI functions won’t work if an
exception i s pending i n the Java VM. Use the E x c e p t i o n O c c u r r e d
method to determine if an exception is currently pending. The return
value i s the C/C++ type j t h r o w a b l e , which i s equivalent t o a Java object
of type Throwable. I f your code handles the exception, you should clear
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i t using the E x c e p t i o n C l e a r method , otherwise d o noth ing s o that i t
gets passed back to Java code. For debugging purposes, you can use
E x c e p t ionDescribe to get a stack dump to the console,and if things are
really bad, then F a t a l E r r o r can b eused t o k i l l the virtual machine.

If your native code needs to throw a Java exception back to the call‑
i n g Java code, then use the T h r o w and/or ThrowNew methods. The for‑
mertakes a n object o f type j t h r o w a b l e , which can b eany objectderived
from class Throwabl1e. Of course, you are responsible for the creationof
the object andyou can usethe previously discussedN e w O b j e c t method
to create i t .Onthe other hand,you cansimply callThrowNew, specifying
the class of the exceptionyouwish to throw andthe error message used
during construction of the object. If you needto initialisethe exception
object with something other than a formatted error message, then you
don’t have much choice but to create an exception object directly.

One th ing that I find useful for ThrowNew is to # d e fi n e the class
names. I tend to fine-tune the specific exceptions that are thrown as I
evolve the code towards product ion and being able to change the
exception in one place is much more convenient. Also, I often find
myself th row ing exceptions when a Win32 API fails. BecauseWin32
uses error codes, I needto translate those codes into humanreadable
text. The Win32 API provides the F o r m a t M e s s a g e function t o d o just
that, and the following code shows the normal conversion process.
#define CLASS_IO_EXCEPTION
PSTR Trans la teE r ro rMessage (DWORD e r r o r C o d e ) {

c h a r *pszResu l t = NULL ;

“ j a v a / i o / I O E x c e p t i o n "

Fo rma tMessageA (

FORMAT_MESSAGE_ALLOCATE_BUFFER
FORMAT_MESSAGE_FROM_SYSTEM |

FORMAT_MESSAGE_IGNORE_INSERTS,
N U L L , e r r o r C o d e ,

MAKELANGID(LANG_NEUTRAL, SUBLANG_DEFAULT) ,

(PSTR) &pszResu l t , 0 , NULL ) ;
r e t u r n pszResu l t ;

v o i d JavaThrowIOExcept ion(DWORD l a s t E r r o r ) {

char * m e s s a g e = NULL ;

a t r y  4
message = T r a n s l a t e E r r o r M e s s a g e(la:
pEnv->ThrowNew( pEnv->FindClass (CLASS_IO_EXCEPTION) ,

E r r o r )  ;

m e s s a g e  )  ;
}  _ fi n a l l y  {

i f (message) L o c a l F r e e ( m e s s a g e ) ;

y}

One t h i n g you might notice in the call to ThrowNew is that I usethe
F i n d C l a s s method t o obtain the class object for j a v a / i o / I O E x c e p ‑
t i o n . It is probably better no t to do this inline since if the function
were to fa i l i t could cause further, hard to detect errors.

JNI synchronisation
JNI provides two functions for native code to manage synchronisa‑
t ion w i th Java objects: M o n i t o r E n t e r and M o n i t o r E x i t . To syn‑
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chronise the current thread o n a Java object callM o n i t o r E n t e r pass‑
ingthe referenceto the object. If no other threadowns the object, then
the current thread attains the moni tor and any other thread that
attempts to acquire it blocks unti lthe current thread releases it using
M o n i t o r E x i t . The monitor i s referencecounted s oi t i s safe for
a thread to acquire the monitor more than once, but a corre‑
sponding M o n i t o r = x i t must balance each M o n i t o r E n t e r .

Oneof the reasonsthat you mightneedto usethe Monitorfunc‑
tions i s that declaring a native function with the s y n c h r o n i z e d
keyworddoesn’t haveany effect. That is, unlikea pure Java func‑
tion, the Java VM does not automatically acquire the lockfor the object.
A n y native method that i s declared with the s y n c h r o n i z e d keyword
shouldhavethe appropriateMonitorEnter/Exi tprologueandepilogue
or risk the consequence of hard-to-debugsynchronisation issues.

String methods
The JNI String methods, after the exception methods,are the ones that
lusemost frequently. Java makesusingstrings soeasy that they become
the prevalentdata type in mostJava applications.Because the Java VM
internal ly encodes strings in the 16-bitUnicodecharacter set,hal fof the
functions are related to translating from Unicodeto Ascii, or more cor‑
rectly, UTF8 a n 8-bit encoding. The methods G e t S t r i n g L e n g t h , G e t ‑

S t r i n g C h a r s , R e l e a s e S t r i n g C h a r s , and N e w S t r i n g have a
corresponding UTF method. Which character set y o u use simply
depends on whether your targetenvironment (egWindows N T )supports
Unicode. If you are supporting multiple targets (eg Windows 95/98 and
Windows NT), then you might needto choose the leastcommondenom‑
inator8-bit encoding.Windows 95andWindows98superficially support
Unicode, but relying on that support would ultimately lead to disaster
for your application.

The methods G e tS t r i n g C h a r s and R e l e a s e S t r i n g C h a r s (aswell
a s the i r UTF counterpar ts G e t S t r i n g U T F C h a r s and R e l a s e S ‑

t r ingUTFChars) are a matched pai r designed to allow the Java VM
to track references and to provide opt imal m e m o r y management.
When native code calls G e t S t r i n g C h a r s the Java V M has the free‑
dom to copy the str ing to a separate memory bufferor ‘pin’ the actual
str ing data in the Java heap. When the call ing code no longer needs
access t o the string memory i t calls R e L a s e S t r i n g C h a r s t o remove
the reference and allow the Java VM to perform any cleanup work,
such as freeing the buffer used to make a copy of the string.

Both N e w S t r i n g and N e w S t r i n g U T F are v e r y straightforward;
they allow you to create Java S t r i n g objects f romC/C++ Unicodeand
ASCII strings.

JNI array methods
The JNI ar ray methods are quite numerous, but many of them have
equivalent semantic funct ional i ty ‐ -they jus t operate on different
types. To begin, there is a distinctionbetween manipulatingarrays of
objects versus p r im i t i ve types. There are eight different pr imi t ive
types andfive base methods, for a grand total of 44different methods.
The following table summarises the available methods for arrays.

e g  N e w B y t e A r r a y

eg  GetF loa tAr rayE lement
eg GetBooleanArrayElement

e g G e t I n t A r r a y R e g i o n

N e w < t y p e > A r r a y

G e t < p r i m i t i v e > A r r a y E l e m e n t s
Release<primit ive>ArrayElements
Get<pr im i t i ve>Ar rayReg ion
Set<primit ive>ArrayRegion egSetLongAr rayReg ion

Retrieve an element of an array of objects
Assign an object to an array

Returnthe lengthof an array

GetOb jec tAr rayE lement
Se tOb jec tA r rayE lemen t
G e t A r r a y L e n g t h
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The N e w < t y p e > A r r a y functions allow you t o construct a n ar ray
of a specified type. For primitive types, the init ial values are set to
the default for that type. The N e w O b j e c t A r r a y allows you t o specify
an in i t ia l value for a l l elements. Typically, this value would be null.

Both G e t < p r i m i t i v e > A r r a y E l e m e n t s and R e l e a s e < p r i m ‑
i t i v e > A r r a y E l e m e n t s function i n a manner simi lar t o that
described for the s t r i ng functions, a l low ing the Java VM the
freedom to manage a r ray m e m o r y in the most convenient or
optimal form. When y o u call G e t < p r i m i t i v e > A r r a y E l e ‑
m e n t s you are requesting direct access to the a r ray elements

and y o u r native code canmanipulate that data l ike any other C/C++
ar ray. The one caveat is that any changes you make to the ar ray ele‑
ments may not be reflected to other Java or nativecomponents unt i l
you call Ca l l i ng
R e l e a s e < p r i m i t i v e > A r r a y E l e m e n t s has the effect o f (optionally)
updat ing any changes y o u have made to the ar ray i f the Java VM
madea copy for your use. It also releases any reference count that
would keep the Java object f rom being garbage-collected. As far as
whether changes are automatically reflected by native code, this is
100% dependent upon whether the Java VM madea copy of the ele‑
ments. I would t r y to avoid any dependencies one w a y or the other,
but if you need to know the Java VM w i l l tell you whether it made a
copy or not.

The fol lowing code snippet is taken from a JNI application that
writes data to amemory-mapped file. It accesses an a r r a y of bytes
using G e t B y t e A r r a y E l e m e n t s and calls R e l e a s e B y t e A r r a y E l e ‑
m e n t s upon completion. Notice that upon release I specify a flag
JNI_ABORT. This flag informs the Java VM that i f i t d id make a copy
I don’t want the original a r ray to beupdated. This is because I didn’t
make any changes to the data ( ie I treat it as read-only) so an update
would be pointless.

R e l e a s e < p r i m i t i v e > A r r a y E l e m e n t s .

a t r y  {
i f ( p D a t a  =  ( c h a r  * )

pEnv->GetByteArrayElements(data,NULL)) {
r e s u l t = W r i t e F i l e ( h F i l e , o f f s e t ,

& p D a t a [ d a t a O f f s e t ] , l e n g t h )  ;
i f ( ( r e s u l t = = - 1 ) && (Ge tLas tE r ro r ( ) !=NOERROR) ) {

JavaThrowI0Except ion(pEnv,GetLas tEr ro r ( ) )  ;

}

}  _ fi n a l l y  {

i f  ( p D a t a )  {
pEnv->ReleaseByteArrayElements (

d a t a , ( s i g n e d char *)pData,JNI_ABORT) ;

J N I exploration
We've covered a lot of ground in a v e r y small space so I encourage you
to explore JNI on your own. It is an extremely powerful tool for Java
programmers and is well worth the time invested to learn i t . I w i l l say
(again) that you should look for alternate, pure Java solutions before
choosing JNI. However, in m a n y cases J N I is the only reasonable
answer, and when that day arrives you w i l l be well prepared.

Thanks to everyone who participated in the Cryptogram quiz. The
winners wil l beannounced in next month’s article on Java and XML.

Tom Guinther is afreelancesoftwaredeveloper specialising in
systems softwareand internals. Hecan bereachedat
tomg@nh.ultranet.com.
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Installation issues
Jon Perkins provides some background information on the installation of

evelopers who usedversion3of Visual Basicm i gh t remember the
first implementation of the setup wizard. Al though it was sup‑

posed to be a Windows application, it would spawn DOS windows
when it r a nthe command-line file compression ut i l i ty, wh ichgave the
impression of a rather Heath Robinson implementation. Further‑
more, i t was notoriously buggy.The setupwizard hasundergone some
major facelifts since this t ime, buthasnowbeensuperseded in Visual
Studio 6 by the Package and Deployment Wizard (PDW). In th is
month’s column, I ’m taking a look at someof the issues surrounding
application and component installation.

Since the advent of ActiveX technology, the steps that go into the
installation of an appl icat ion or acomponentare somewhat more
involved.Gone are the days whena few files couldjust be copied onto
the hard disk. Anyth ing that exposes an ActiveX interface must be
registered, applications must be given shell l inks, and care must be
taken to ensure that a l l required files or subsystems are present ‑
somethingthat cannot be taken for granted.Furthermore, there are
components that are destined for an In ternet environment, which
requires a somewhat different installation approach.

The s e t u p . e x e p rog ram that i s launched du r i ng a typica l appli‑
cation ( ie non-Internet) installation is chiefly responsible for ensur‑
i ngthat the core Visual Basic runtimefiles are installed. I t ’s possible
that earlier versions of some of these files migh t already exist on
the machine, in which case a reboot w i l l be required to complete the
replacement and allow these new files to be loaded. The s e t u p exe‑
cutable then passes control over t o s e t u p 1 . e x e . A s with previous
setupwizards, a default s e t u p 1 . e x e is provided, although it can be
replaced w i th a customised version bui l t f rom the supplied Visual
Basic project. Both s e t u p . e x e and s e t u p 1 . e x e use a parameters
file ‐ s e t u p . 1 s t ‐ that l ists a l l of the files that need to be installed,
and where they should be placed. The s e t u p 1 . e x e program makes
use of an additional l i b ra ry fi le called v b é s t k i t . d 1 1 , which pro‑
vides several usefulpieces of functionality. If you’re not in the habit
o f ‘ ro l l ingyou r own’ s e t u p 1 . e x e , then it’s sti l l worth havinga look
through the source code for the underlyingprojectbecause there are
quite a few routines that could well come in usefulfor other projects.

Eachfile i s installed b ymak i nga call t oV e r I n s t a l l F i l e , a gen‑
eralWindows API routine.This function checks the version number
of a file to be copied and, if it finds a file of the same name in the
destination target, confirms that the replacement fi le is ac tua l l y
newer. Fo r this reason i t is impor tant to increment the version num‑
ber of a component when it is modified ‐ an updated file with the
same version number won’t necessarily be copied over the ex is t ing
file. The v e r I n s t a l l F i l e routine i salso capable o f decompressing
the file if necessary.

Files that are installed into common areas, such asthe Windows
directory, are generally treatedassharedfiles, that is they can beused
by different applications. For each sharedfile, a usage count is stored
in the Registry under \HKEY_LOCAL_MACHINE\SOFTWARE\
M i c r o s o f t \W indows \Cur ren tVe rs ion \SharedDLLs .When anappli‑
cation i s installed, v e r I n s t a l 1 F i l e increments the usage count for
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each component that is used.This usage information isgenerally pro‑
vided by dependency files, which we’ll come back toa litt le later.

Windows logo compliance
As a means of guaranteeing to the user community that any given
application behaves in amanner consistent wi th previousexperience,
Microsoft supports a Windows logo programme. While this can’t be
enforced, it providesa form of certification for third-party software
companies by al lowing the display of the ‘Designedfor MicrosoftWin‑
dows NT andWindows 95’ decal. In order to ea rn this certification a
software release must beverified by an authorised testing centre as
conforming wi th certain implementation specifications. Apar t from
core specifics, such as ‘ i t must be t rue 32-bit code’, the logo program
states certain expectations about the installation of the application.
The setup program for the application mus t i tsel f be a 32-bit, Win‑
dows-based(ie graphical)uti l i ty. Furthermore, it should detect at run‑
t ime the version of Windows that it is runn ing on, and instal l the
correct version of the application ( i f appropriate) automatically.

One of the facilit ies that Microsoft is keen to push in this area is
the use of the AutoPlay faci l i ty when deal ing wi th CD-ROM instal‑
lations.WhenaCD-ROM is placed in a driveWindows wi l l detect the
change of state, read the file l is t of the root directory, and search for
a file called a u t o r u n . i n f . These files are normal ly very small and
simple, andprovide the nameof an executable that should be r u n in
order to provide the master appl icat ion se tup routine. Once the
application has been installed, it is then up to the third-party devel‑
oper to decide whether any subsequent loadingof the CD-ROM wi l l
display anything.

Another important requirement is the provisionof an uninstaller.
When the PDW installs an application or component,it also copies a
file called s t 6 u n s t . e x e into the Windows root directory if it doesn’t
already exist, andan installation logfile called st6 u n s t . 1 o g into the
application directory. This log file contains information such as the
directories that were created for this installation, the Registryentries
that were made,and the shell links that were created. The setup pro‑
g r am then registers this application-removal fac i l i ty into the l is t of
applications that are shownwith in the Add/Remove Programsapplet
in the Control Panel. Th is in format ion is stored at
\HKEY_LOCAL_MACHINE\ SOFTWARE\M i c r oso f t \Windows\Cur ‑
r e n tVe r s i o n \Un i n s t a l l 1 and, for each registered application, con‑
tains two pieces of informat ion: the display s t r ing fo r the
Add/Remove Programs applet, and the command l ine to execute to
start the uninstallation. By the way, s t 6 u n s t . e x e w i l l complain if
you attempt to r u n it as a standalone application.

When something is uninstal led, the usage count on any shared
components shouldbedecrementedby avalue of one. I f ,after this has
happened, the usage count has dropped to zero then the application
may decide (possibly by asking the user) whether actually to delete
these files. This process does contain a couple of caveats however.
First,the usage count decrement shouldnever let the value fal l below
zero. This could lead to a problem at some future time where a com‑
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ponent that is stil l needed is inadvertently deleted. The
second stipulation is that this usage count decrement
shouldnot beapplied to what Microsoft refers to as ‘core
components, in part icular Microsoft Foundation Class

Library (MFC) DLLs, as well as ODBC and DAODLLs’. Microsoft
maintains a formal list of a l l such files at http://msdn.microsoft.
com/developer/winlogo/downloads.htm.

Packagesand dependencies
The earlier setup programs usedto compress eachfile in an installa‑
t ion k i t and then expand it again as it was copiedover onto the target
machine. Nowadays groups of files are collected into packages. A
package can beof two types: a standardpackage is intended for dis‑
tr ibution via floppy disk,CD, or network share, whereas an Internet
package speaks for itself. Both types of packagescontain oneor more
files collected together into structured storage files with a cab exten‑
sion (short for ‘cabinet’).

The PDW isn’t solely concerned with creating application pack‑
ages. It also creates dependencyfiles. These files exist for reference
purposes and catalogue certain information about components or
applications. L is t ing 1shows the pertinent par t of the dependency
file that i s supplied along with the r i c h t x 3 2 . o c x control (depen‑
dency files havethe same nameas their code-counterparts, but wi th
a d e p extens ion) . The in format ion in L i s t i ng 1 shows that i t is
dependent upon the r i c h e d 3 2 . d 11and c om c a t .d11 files beingpre‑
sent in order to run. This information is stored within the OCX
itself, but is extracted in to a handy reference format by the PDW.
When a package is beingcreated amaster list of dependencies can
then becompiled to ensure that a l l requiredfiles are included in the
setup package.

Visual Basic itself comeswith a somewhat larger dependency file
called vb6dep . i n i ,which stores thedependency information for the
entiredevelopment environment.When the PDWruns, it looks in this
file aswell asindividualdependency files in order to resolvealldepen‑
dencies. If it cannot do this, then there is no guarantee that an addi‑
t ional, unidentified file wi l l not be required by the application at
runtime (which might cause its fai lure). When this happens you get
a warning and can decide the best course of action to take.

If your project is us ing ADO then the PDW wi l l bundle in an
additional install program called m d a c _ t y p . e x e . This program

[ R i c h T x 3 2 . o c x ]
Des t=$ (WinSysPath)
R e g i s t e r = $ (DLLSe l fReg i s t e r )
Vers ion=6.0.81.69
Uses1=RichEd32.d11
Uses2=ComCat . d 1 l
Uses3=
CABFileName=RichTx32.cab
CABDefaultURL=

h t t p : / / a c t i v e x .m i c r o s o f t .com/contro ls /vb6
CABINFFile=RichTx32.inf

[ComCat .d11]}
De s t =$ (WinSysPathSysF i le )
R e g i s t e r = $ (DLLSe l fReg i s t e r )
Uses l=

(R i chEd32 . d11 ]
Dest=$ (WinSysPathSysFile)

L is t ing 1-Dependency information for RichTx32.ocx.
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checks whether the ADO libraries,and the underlyingOLE DB sub‑
system, have already been installed and, if not , w i l l do so. A copy
of this program is installed into the Wizards\PDWizard\Redist
directory of the Visual Basic installation, and is transferred from
there intoPDW-generatedsetup packages. It ’sworth keepingan eye
on the download site for this fi le (http://www.microsoft.
com/msdownload/uda/ mdac_typ.asp)asMicrosoft updates it f rom
time to time. If this installation p rog ram is applied againsta Win‑
dows 95/98 target, then you w i l l also need to provide the Distrib‑
uted COM installation routine. This ships wi th Visual Studio, but
is add i t iona l ly available f rom http: / /www.microsoft .com/com/
dcom.asp.

Test ing a setup routine
Whena setup routine is created, it should of course be tested. I’ve
already written a fa i r amount of material on this subject in a book
(see the biography at the end of the column), some of which wi l l be
relevant background readingfor this topic. Since I wrote the last edi‑
tion of my chapter, I’ve set up a very efficient test environment for
my own work. My notebook computer has removable hard disks,
which means that I can maintain separateenvironments on differ‑
ent disks. I’vededicated one such disk for testing purposes. On this
disk I usea product called Drive Image, which is designed to store a
compressed copy of a par t i t ion on another part i t ion, or on some
other media such asa Zip disk. Usingthis concept I have backups of
a clean basic Windows NT4 installation, another Windows NT4
installation that has had the ful l IE4 installed, a clean copy of Win‑
dows 98, a Windows 2000 beta, and soon. Using Drive Image I can
restore a backed-up copy of my target platform within a couple of
minutesandcan thus besureof instal l ing into v i rg in terr i tory. This
is an excellent way of ensuring that you have not omitted any key
files that would probably be present on your development machine
anyway.When you performyour regular builds ( y o udo perform reg‑
ular builds, don’t you?) you also get the opportunity to ensure that
your setup program gets checked for correctness.

Other tools
Al though the PDW is a competent deployment ut i l i ty, it does s t i l l
have a few shortcomings. The abi l i ty to modify the s e t u p 1 source
files provides a meansof overcoming this, but a more elegant solu‑
t ion can be to useone of the third-party ut i l i t ies for the creation of
setup programs. InstallShield Express provides a graphical
approach to the creation of slick-looking installation routines that
havemore flexibi l i ty than the PDW.For example, the abi l i ty to add
custom Registry keys, to spawn external programs (such as the
ADO installermentionedearl ier), or to create different setup types
(egCompleteandMin imal ) is very straightforward.The b igbrother
product to this, InstallShield Pro, offers everyth ing that Install‑
Shield Expressdoesbut also includes a powerful scripting language
for more complex installations. a

JonPerkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolution Developer.He is a contributingauthor of Advanced
Microsoft VisualBasic 6.0by TheMandelbrot Set,publishedby
MicrosoftPress. Contact himat http://www.jonperkins.com.
Further informationabout InstallShieldExpressandInstallShield
Procan befoundat www.installshield.co.uk, they cost around£135
and£500 respectively.Drive Imagedetails can befoundat
www.powerquest.com and it costsaround£35. A l lof theseproducts
areavailablefrommostma jo rsoftwaresuppliers.

E XE m a r c h 1 9 9 9



w W l WuewIi V i l

APPLICATIONSINDEX:
w o e s V 8LINE

M soommena n e n NT SECURITYLINE Tl 0 N S

JAVA LINE
WEB LINE |=== UPTOWN
UNDERCONSTRUCTION

! ESSENTIAL WEB

> LINE DIRECTION
Al @© Fina vestinarion 1M(+)

O station ’
@©_ GuERRILLA STATION

CENTRAL STATION
C++ COMPONENTS
ATL - MFC

VB COMPONENTS
CLIENT TIER

aa ESSENTIAL \/ ESSENTIAL
WINDOWS AgpannCOM(+)/Ces \COM(*)/VB ys“€ x

LEARNING WEB COMPONENTS
FASTEST TRACKS

COM(+) PROGRAMMING
WITH ATL & MFC
explains the architecture ofv isua l

COM(+) PROGRAMMING
IN THE CLIENT TIER
reveals the problems that arise

ESSENTIAL WEB
APPL ICAT IONS
examines the e n t i r e process of
building distributed apps usingcomponents in C++ and will show | when designing effective and

you how t o bui ld these v a r i o u s

components usingATL and
MFC.You' l l learn how to bui ld
controls & containers in C++,
and then how ATL & MFC
encapsulate COM , and how each

useful client-side applications
in the browser, and then teaches

web-based technology and
r demonstrates relevant issues inNO TOKENS ~ you how t o make informed 3-tier p r o g r a mm i n g . Emphasis

choices when choosing amongst _| is placed on understanding the
the variety ofavailable solutions. | run t ime environments.

library implements the core set
of control interfaces.

Web Time Table
5 -day hands -on c ou r s e s underground Train ing S t a t i o n s :

England
Southern California

Web Stops Time Loca t ion Boston
March April

. England R e g i s t r a t i o n a n d
COM(+) Programming 05/04-09/04 Southern California : tatermadisns
with ATL &MFC 08/03-12/03 Boston
building visual components inC++ ; 1 08000.562.265- ‘

COM(+) Programming England within the UK
08/03-12/03 SouthernCaliforniainthe Client Tier 12/04-16/04 Boston : +44 1242.525.108

buildingvisual components in VB within Europe
" ; England

soeitialekep 0103-8803 sent alfen 800.699.1932
05/04-09/04 Boston : for the US

DEVELOPMENTOR



P l e a s e c a l l S a r a h H o r s l e y o n 0171 970 4838 f o r d e t a i l s

ACTIVEX / JAVA
COMPONENTS

ProtoView UK L t d
26Offington Drive,Worthing
West Sussex BN149PN
Tel:01903 538058 Fax:01903538068
more.info@protoview.co.uk
www.protoview.co.uk
ProtoView UKoffersalargeselectionof
quality feature richActiveXandJavaBean
components.

APPLICATION
INTEGRATION

Frontec AMT UK
Unit2,Wallbrook Business Centre
Green La, Hounslow, Middx TW4 6NW
Tel: 0181814 4700 Fax:0181 570 6760
info@frontec-uk.com
www.frontec.com
Crossplatformintelligent messaging
solutions forapplication integrationand
e-commerce. Fullcapabilities for the
WorldWide Web, EDI,SAPR/3, RDBMS,
IBMMQ Series, VANS.

DEVELOPMENT TOOLS
Inprise
8Pavilions,Ruscombe Business Pk
Twyford, Berks RG109NN
Tel: 0118 9320022 Fax: 0118 932 0017
Customer Services: 0800454065
www.inprise.co.uk
Inpriseis the leading providerof
development solutions from desktop to
enterprise level. Inprise’saward-winning
tools are supportedbyanetwork of VARs,
partnersandresellers in the UK.
ComponentSource
30Greyfriars Road
Reading, Berks RG11PE
Tel: +44 (0)118958 1111
Fax:+44 (0)118 958 9999

les@componentsource.com
info@componentsource.com
www.componentsource.com
Over 1200components can beunlocked
instantly 24hoursaday, via the Internet,
the Website, aprivate dial-up network or
the telephone.
CYRANO(UK) Limited
Devon House, Park Street
Slough, Berkshire SL11PX
Tel:01753 516500 Fax:01753 516441
khall@cyrano.com
www.cyrano.com
Leadingdeveloperof automatedsoftware
quality tools for financial,
telecommunications, government, utilities
andother markets. Morethan 1800
customers worldwide.
GigaSoft Inc
696 Lantana, K e l l e r ,TX76248, USA
Tel:0018174318470
Fax:001817 4319860
Email: info@gigasoft.com
www.gigasoft.com
Graphing|Chartingfunctionality for all
versions of VB, Delphi, VCBuilder, and
others. Downloadademoor evaluation
edition atour website.
Intasoft L td
Tresco House, 153Sweetbrier Lane
Exeter EX13DG
Tel: 01392 217670 Fax: 01392 437877
sales@intasoft.co.uk
Intasoftisthe supplier of the popular
configurationmanagementtool AllChange
Ourproduct isbackedbyhighquality
support, training and c o n s u l t a n c yservices.
Popkin Software & Systems
StAlbans House, Portland St
Leamington,Warks, CV32 5EZ
Tel: 01926 450858 Fax:01926 311833

les@popkin.com
www.popkin.com
PopkinSoftware&Systems is the
‘manufacturerand vendor ofSystem
Architect, themarket leadingsuiteof
Analysis &DesignModellingtools.
Programming Research Ltd
Glenbrook House, 1/11Molesey Rd
Hersham, Surrey KT124RH
Tel: 01932 888080 Fax: 01932 888081

ContactMrJohn Heathcote
QBS Software Ltd
11Barley Mow Passage
Chiswick LondonW44PH
Tel: 0181 956 8000 Fax: 0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeofdevelopmentproducts:Next
Daydelivery; 90daysfree support;account
customers welcome.
SELECT SoftwareTools pic
Westmoreland House,80-86 BathRd
Cheltenham Glos GL53 7JT
Tel: 01242 229700 Fax: 01242 229701
heidik@selectst.com
www.selectst.com

SELECT SoftwareToolsprovidesa
business-drivensolutionto companies
adoptingcomponent-baseddevelopment.
Through itsmarket-leadingproductsand
services, SELECT enables themodeling,
‘management and assembly ofenterprise‑
classapplications fromcomponents.

www.stinray.com
Stingray create best ofbreedobject
orientateddeveloper tools for Windows
Programmers.Productscan besolddirect
andthrough ResellersandDistributors.
Superbase Developers Pic
14Regent St, Cambridge CB2 1DB

118 944 8962 F a x :0118 954 0760

www.superbase.com
Superbase3.2provides apowerful
developmentenvironment fordata based
applications with modern features and
graphical2-way development tools
includingsource code generation.
System Science
1-6Bradley's Close, White Lion St
London N19PN
‘Tel:0171833 1022 Fax:0171837 6411
www.SystemScience.co.uk
Sales@SystemScience.co.uk
The UKSpecialist forallSoftware
Developmenttools, representativesof
Pervasive(Btrieve), InstallShield,RoboHelp
andmany moreUSvendors.
Take FiveSoftware Ltd
The Surrey Technology Centre
40Occam Rd,Surrey Research Park
Guildford, Surrey, UK
Tel: ++44 1483295050

http:// ive.com
SNiFF+ The integratedcross-platform
programmingenvironmentfor C/C++, Java,
IDL,Fortranandother languages.
VBxtras
1905PowersFerryRoad Ste 100
Atlanta,GA 30339 USA
Tel:770-952-6356 Fax:770-952-6388
www.vbxtras.com
TheVBxtras CatalogisThe UltimateSource
ofToolsandInformationfor theVisualBasic
DeveloperWorldwide. Visit the VBxtras Web
siteto get the latestVBinfoorto download&
buyVBtools instantlyoff our ESD Website.
VButrashasa30-daymoneyback guarantee
andthe lowest pricesanywhere!

FORTRAN AND C++
Salford Software Ltd
Adelphi House,Adelphi Street,
Salford M36EN
Tel:0161834 2454
Fax:01618342148
Sales@salford-software.com
www.salford.co.uk
FortranandC++ compilers with unique
CHECKMATEswitchable run-time
diagnostics. Low cost student editions
available.

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE26FB

Tel: 01733 237037 Local! 0345 419470
Fax:01733239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationofmanuals andon-screen help
systems. Pleasecallor e-mailfor our free
informationpack.

LIBRARIES
Wintertree Software Inc.
69Beddington Ave. Nepean,
Ontario, Canada K2J 3N4
Tel:001613 8256271

Spellingcheckerandthesaurus
components for C/C++, MFC,Visual
Basic, or Delphiapplications.

MFC LIBRARIES
Hypercube, Inc.
LosAngeles, CA, USA
Tel: +1310 559 2354
Fax:+13105592357
harlan@hcube.com
www.hcube.com
MFCExtensionLibraries. HyperView++.
VBA-likeembeddableforms environment.
HyperDraw++: VISIO-like diagramming |
drawing. Freedemos on www. hcube.com.
Buy direct andsave.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR96BB
Tel: 01816817701
Fax:01816817702
Contact: www.openlink.co.uk
OpenLink Software is anindustry-leading
developeranddeployer of secure, high
performancedatabase connectivity
technology, independentoperating
system, network protocolandunderlying
databaseengine.

PROGRAMMING TOOLS
ZAC CATALOGS
www.InstantSoftware.com
Hugeselection of visual and internet
development tools! Complete technical
information,downloadable demos, on-line
‘orderingandinstanton-line delivery. 30
day money-back guarantee.

Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer InfoCentre
‘Tel: 01279 623928 Fax: 01279 414130
eng.orders@awl.co.uk
www.awl-he.com/ computing
Awide rangeofbooksonsoftware
development, object-orientedtechnology
and programmingfromauthors suchas
Watts Humphrey,ErichGamma, Fred
Brooks,DonaldKnuth&BjarneStroustrup.
AP Professional
24/28Oval Road, London NW17DX
Contact: RachelBridgman
Tel: 0171482 2893 Fax:0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Bookpublisheroninternet
development,programming, PDAs,
softwareagents andmore.Specialists in
Macintoshbooks.
Digital Press
Butterworth-Heinemann, Linacre Hse,
Jordan Hill,Oxford OX28DP
Contact: Sophie Foster,
Product Manager
Tel: 01865 314456
Fax:01865314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherofbooksforprofessional
programmersand software engineers.
Digital Presspublishes high-quality, leading
‘edgebooksontopicssuchasMicrosoft
Exchange,Windows NTServer, Intranet
Development,MicrosoftSQL Server, Open

VMS, X-WindowSystems,UNIX,Linux,
LotusNotes,Web Servers.

PrenticeHall Europe
Campus 400, MarylandsAvenue
Hemel Hempstead, Herts, HP27EZ
Contact: Customer Services
Tel: 01442 881891 Fax: 01442 882288
ibd_orders@prenhall.co.uk
Wearethepublisher ofbooksandCD‑

based trainingmaterials inallareasof
computing - and distribute leadingimprints
such asQUE andSAMS.

O'Reilly
Sheridan House,NorthWay
Andover, Hants
Tel: 01264 342832 Fax: 01264 342761
Contact: Customer Servs Dept
e-mail: itpuk@itps.co.uk
Leadingpublisher ofbooks for Perl, C++,
UNIX,OpenSystems, Windows NTand
the Internet.

RECRUITMENT
LeadPeople Limited
Newstead House, 107 Eastfield Road»
Peterborough PE14AU
Tel: 01733 315510 Fax:01733 314857
e \dmin@LeadPeople.com
www.LeadPeople.com
1.T. Recruitmentspecialists covering
London City, UKandIreland.

SECURITY PRODUCTS
Aladdin Knowledge
Systems UK Ltd
1William St, Windsor, Berks SL41BB
Tel: 01753 622266 Fax: 01753 622262
sales@aldn.co.uk www.aks.com
Aladdin isaleadingsupplier ofadvanced
software security (HASP)andsmart card
development tools (ASE) for software
developers
BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
Tel: 0181343 0734 Fax:0181346 2672
bl@bics.co.uk www.bics.co.uk
Wespecialiseindesignandmanufactureof
computersecurityproducts.Anchol,Lure
Booster,Deadlock(Dongles)and C.LAM.P
Alarms
Data Encryption Systems Ltd
Silver Street House,
Silver St,Taunton, SomersetTA13DL
Contact Roy Davidson(Sales)
Tel: 01823 352357 Fax: 01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftware security
products developedasasolution to
softwarepiracyandtheft
RainbowTechnologies Ltd
4The Forum,Hanworth Lane
Chertsey, Surrey KT169UX
Tel: 01932 579200 Fax:01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leading edge
technology andISOcertifiedquality for
softwareprotectionand license
management.
Softlok International
Softlok House, 14Bark Street East
Bolton BL12BQ
Tel: 01204 436000 Fax: 01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protect your software.
Establishedin 1987,Softlok specialises in
softwarepiracyprotection.
Superbase Developers Plc
14Regent St,Cambridge CB21DB
Tel: 0118 944 Fax: 0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryptionand anRSA encryption library
withuser-definablekey lengthsandbuilt-in
emailsupport for secure communications
anddatamanagement.

TRAINING
BrooksAssociates
Bismore, Gloucestershire GL67DG
Tel: +44 (0)145270060

Fax:+44(0)145270078
Email: bbrooks@cix.co.uk
Contact: Bob Brooks
Worldclass training forDelphi
professionals.
CRaG Systems
178Bath Road, Thatcham,
Berks RG183HJ
Tel:01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaGSystemsprovides training and
consultancy for bothObject Orientedand
Structured Analysis andDesign ofeither
businessor real-timesystems. Object
Orientedtechniques follow the Unified
ModelingLanguage(UML)andStructured
techniques theYourdonmethod with
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 0 1 4 5 2814 303 Fax: 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaraining, Consultingand
DevelopmentCompanyofferingscheduled,
customised, 1-2-1,on-siteeducation. All
ourcoursesarebasedonpractical, hands‑
on exercisesandwe aim to te ach
programmersto develop database
applications inDelphi, VisualBasic,Access,
ClipperandVO.

LearningTree International L td
Mole Business Park
Leatherhead, Surrey KT22 7AD
Contact Jan Mott
Tel: 01372 Fax: 01372 364611
uksales@learningtree.com
www.learningtree.com
Training f o rITProfessionals, Totally
integratedtraining solutions from the
worlds finestindependent training
company.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL7 2EF

The Object People Limited
Epsilon House, Chilworth Science Pk
Southampton, SO167NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehaveaworld-wide
reputation in assistingclients adopt and
makesuccessfulprogress with object
technology.
Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
London W1P 9AA
Tel: +44 (0)171307 2300
Fax: +44 (0) 171307 2301
Web: http://www.valtech.com
training@valtech.com
Valtech is aninternational trainingand
consultinggroupofferinga wide rangeof
courses, to transfer the expertise to
develop new multi-tier systems. Valtech
has trained5000people throughout Europe
j i n 1997,andisrecognizedasthe European
leader in Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket,Suffolk CB88HQ
Tel: 01638 569669 Fax:01638 569601
Em xe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. ColdFusionApplicationServer,
Cold FusionStudio for rapiddeploymentof
databasedriven Web applications. Netscape
-award-winningclient, serversand
development tools for Web, messagingand
crosswareapplications.
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If your job involves planning a training schedule, selecting courses for your staff orwhether you
decide where andwhat training is required, then The EXE Software Training Guide is the one tool you

will need for all your development and IT training needs.
EXE
O N L I N E

These listings, plus many other services including weekly news updates, are also available on ourareSite.

Days Cost Place Company

CLIENT/SERVER
SQLServer - Interactive Regularly 2 £700 Call DUTH
Client/Server and DistributedComputing Regularly 3 POA Call QATR
Architecture and Designof Enterprise Systems Regularly 4 POA Call QATR
SoftwareTesting Regularly 3 POA Call QATR
IT Infrastructure Implementationand Management Regularly 4 POA Call QATR
Architecture and Design ofEnterpriseSystems Regularly 4 POA Call QATR
PCSupport and Troubleshooting 12/04/99 2 £295 call VERH
PCSupport and Troubleshooting 07/06/99 2 £295 call VERH
PCSupport and Troubleshooting 05/07/99 2 £295 call VERH
PCSupport and Troubleshooting 06/09/99 2 = £295 call VERH
PCSupport and Troubleshooting 01/11/99 2 = £295 call VERH
LANsand Internetworking 14/04/99 3 = £795 call VERH
LANsand Internetworking 09/06/99 3 £795 call VERH
LANsand Internetworking 07/07/99 3 £795 call VERH
LANsand Internetworking 08/09/99 3 = £795 call VERH
LANsand Internetworking 03/11/99 3 £795 call VERH
Windows NT4 Fast Track 09/03/99 5 £1,200 call VERH
Windows NT4 Fast Track 19/04/99 5 £1,200 call VERH
Windows NT4FastTrack 17/05/99 5 £1,200 call VERH
Windows NT4FastTrack 14/06/99 5 £1,200 call VERH
Windows NT4FastTrack 12/07/99 5 £1,200 call VERH
Windows NT4FastTrack 16/08/99 5 £1,200 call VERH
Windows NTWorkststion Fundmtls3 15/03/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 24/05/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 21/06/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 19/07/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 23/08/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 20/09/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 18/10/99 Call £850 call VERH
Windows NTWorkststion Fundmtis3 15/11/99 Call £850 call VERH
Windows NTWorkststion Fundmtls3 20/12/99 Call £850 call VERH
Windows NT4Workststion Domain3 22/03/99 Call £795 call VERH
Windows NT4Workststion Domain3 26/04/99 Call £795 call VERH
Windows NT4Workststion Domain3 28/06/99 Call £795 call VERH
Windows NT4Workststion Domain3 26/07/99 Call £795 call VERH
Windows NT4Workststion Domain3 31/08/99 Call £795 call VERH
Windows NT4Workststion Domain3 27/09/99 Call £795 call VERH
Windows NT4Workststion Domain3 25/10/99 Call £795 call VERH
Windows NT4Workststion Domain3 22/11/99 Call £795 call VERH
Windows NT4Workststion Domain3 12/12/99 Call £795 call VERH
Windows NT Desktop 19/04/99 2 £495 call VERH
Windows NT Desktop 14/06/99 2 £495 call VERH
Windows NT Desktop 13/09/99 2 £495 call VERH
Windows NT Desktop 08/11/99 2 £495 call VERH
Introductionto Novell LANs 19/04/99 3 £795 call VERH
Introductionto Novell LANs 12/07/99 3 £795 call VERH
Introductionto Novell LANs 13/09/99 3 £795 call VERH
Introductionto Novell LANs 08/11/99 3 £795 call VERH
UnderstandingTCP/IP 24/05/99 3 £795 call VERH
UnderstandingTCP/IP. 19/07/99 3 £795 call VERH
UnderstandingTCP/IP ajogj99 «3 £795 call VERH
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UnderstandingTCP/IP. 15/11/99 3 £795 call VERH
ATM 27/05/99 2 £500 call VERH
ATM 22/07/99 2 £500 call VERH
ATM 23/09/99 2 £500 call VERH
ATM 19/11/99 2 £500 call VERH
ControllingTCP/IP Call 3 POA call VERH
TCP/IP and SNA Integration Call 3. POA call VERH
MSSQLServer Foundation Call 3 POA call VERH
MSSQL Server Administration Call 3 POA call VERH
Client/Server Applications Design Call 3 POA call VERH

DATABASE
OLE DB, ADO andRDSfor VC++ Regularly 1 300 On-Site Clip
ADO and RDSfor Visual Basic Regularly 1 300 On-Site Clip
TheODBCC API and MFCClasses Regularly 1 300 On-Site Clip

Beginning
Paradox DOSEnd-user - Intermediate Regularly 1 £275 Call DUTH
Paradox DOSEnd-user- Advanced Regularly 1 £275 Call DUTH
Paradox DOSPAL- Beginning Regularly 2 £600 Call DUTH
Paradox DOSPAL- Intermediate Regularly 2 £600 Call DUTH
Paradox DOSPAL - Advanced Regularly 2 £600 Call DUTH
Paradox for Windows End-user - Beginning Regularly 1 £275 Call DUTH
Paradox for Windows End-user - Intermediate Regularly 1 £275 Call DUTH
Paradox for Windows End-user - Advanced Regularly 1 £275 Call DUTH
Paradox for WindowsObject PAL - Beginning Regularly 2 £700 Call DUTH
Paradox for Windows Object PAL - Intermediate Regularly 2 £700 Call DUTH
Paradox for WindowsObject PAL - Advanced Regularly 2 £700 Call DUTH
dBASE for Windows - End-user Regularly 2 £700 Call DUTH
dBASE for Windows - Programming Regularly 3 £900 Call DUTH
Access End-user - Beginning Regularly 1 £275 Call DUTH
Access End-user - Intermediate Regularly 1 £275 Call DUTH
Access End-user - Advanced Regularly 1 £275 Call DUTH
InterBase Regularly 5 £1,600 Call DUTH
Access Programming - Introduction DevelopersCourseRegularly 1 £275 Call DUTH
Access Programming- Advanced DevelopersCourse Regularly 4 £1,200 Call DUTH
Database Analysis and Design Regularly 3 POA Call QATR
Building aDataWarehouse Regularly 4 POA Call QATR
Microsoft Access Development Regularly 3 POA Call QATR
Introductionto Microsoft Access Regularly 2 POA Call QATR
Programmingwith Microsoft Access Basic Regularly 2 POA Call QATR
SQL Language Regularly 2 POA Call QATR
Microsoft SQL Server and Transact‑
SQL Programming Regularly 3 POA Call QATR
Microsoft SQLServer 6.5 Administration Regularly 5 POA Call QATR
ImplementingaDatabaseDesign on
Microsoft SQLServer 6.5 Regularly 5 POA Call QATR

GROUPWARE AND OFFICE SYSTEMS
LotusNotes/DominoR4.5 Application Development1 Regularly 3 POA Call QATR
LotusNotes/DominoR4.5 Application Development2 Regularly 4 POA Call QATR
LotusNotes/DominoR4.5Application
Development3and LotusScript Regularly 4 POA Call QATR
LotusNotes/DominoR4.5System Administration 1 Regularly 4 POA Call QATR
LotusNotes/DominoR4.5SystemAdministration2 Regularly 2 POA Call QATR
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Introductionto LotusScript inNotes/Domino Regularly 3 POA Call QATR
Microsoft ExchangeServer 5.5- NETWARE
Concepts and Administration Regularly 3 POA Call QATR NetWare3 Support and Administration Regularly 4 POA Call QATR
MicrosoftExchangeServer 5.5 - IntranetWareSupportand Administration
Design and Implementation Regularly 5 POA Call QATR usingWindows NT Regularly 5 POA Call QATR
SupportingMicrosoftExchange5.0 - IntranetWare:NetWare4.x Administration Regularly 5 POA Call QATR
CoreTechnologies Regularly 5 POA Call QATR IntranetWare:NetWare4.x Advanced Administration Regularly 3 POA Call QATR
Microsoft ExchangeServer Performance
and Troubleshooting Regularly 2 POA Call QATR
GroupwareDevelopmentwith NETWORKING
MicrosoftOfficeTechnologies Regularly 5 POA Call QATR UnderstandingATM Regularly 2 POA Cal l_QATR
DominoAdministration for IntroductiontoDataCommunications Regularly 2 POA Call QATR
Lotus Notes4.6andthe Internet Regularly 2 POA Call QATR__ Enterprise-wideCommunications and Networking Regularly 4 POA Call QATR
Internet Developmentwith LotusNotesDomino4.6 = Regularly 3 POA Call QATR LocalArea Network Implementation &Management Regularly 4 POA Call QATR
VBA Programmingwith MicrosoftExcel Regularly 4 POA Call QATR Network Primer Regularly 1 POA Call QATR

GUI DEVELOPMENT OBJECT ORIENTED TECHNOLOGY
Application Development using BorlandDelphi V3 Regularly 5 POA Call QATR Advances inOODand ISOC++ Regularly 1 300 On-Site Clip
Advanced Programmingwith UML Regularly 1 300 On-Site Clip
Visual BasicEnterpriseEdition Regularly 4 POA Call QATR RationalUnifiedDevelopment Process Regularly 1 300 On-Site Clip

pecan FileApplications Reguaty 2 POA Cal QATR P is t i a Objet Oriented Analysis&DesignUsingUML T9040 5 HE Newbury CRAG
FastTrack to PowerBuilderV5 Regularly 4 POA Call QATR PracticalObjectOriented Analysis &DesignUsingUML 17/05/99 5 995 Newbury CRAG
MicrosoftVisual BasicPrimer Regularly 1 POA Call QATR PracticalObjectOrientedAnalysis&DesignUsingUML 21/06/99 5 995 Newbury CRAG

Application Development using Visual Basic RAGUMTAEPOASSUCMST GAR <actcel ObjectQuiertedAnaysis& DesignUsiegUSM. t0f/0:_ 6)_ S06. Newbuyy “CRAG
Advanced IBMSmalltalk 25/1 5 1375 London OBJE

INTERNET Advanced IBMSmalltalk 2/3 5 ‐ 1375 Southampton OBJE
E-Commerce Infrastructure Regularly 1 300 On-Site Clip advanced IBMSmalltalk 175 5 1375 London OBJE
Active Server Pagesfor IIS Regularly 1 300 On-Site Clip BuildingApplications using
MSInterdev Regularly 3 £900 Cal l_~DUTH _VisualAge for Smalltalk Technology 18/1 5 ‐ 1375 Southampton OBJE
MSFrontPage Regularly 1 £275 Call DUTH BuildinganApplication Server
Programmingwith JavaScript Regularly 2 POA Call QATR using VisualAge/Smalltalk Server 3/3 3 895 Southampton OBJE

CreatingandConfiguring aWeb Server BuildinganApplication Server
usingMicrosoftTools Regularly 3 POA Call QATR using VisualAge/Smalltalk Server 26/5 3 895 Southampton OBJE

‐ MicrosoftTCP/IP Regulaty § POA Cal QAR IntroductiontoVisualAge 11/1 5 1375 London OBJE

InternetFundamentals Regularly 3 POA Call QATR Introductionto VisualAge 8/2 5 1375 Southampton OBJE
IntranetDesignandMigration Regularly 3 POA Call QATR__ IntroductiontoVisualAge 83 5 ‐ 1375 Southampton OBJE
Internetand IntranetSecurity Regularly 3 POA Call QATR Introductionto VisualAge 12/4 5 1375 Southampton OBJE
BuildinganEffectiveWeb Site Regularly 3 POA Call QATR introductionto VisualAge 716 5 1875 London OBJE

a r e s Regularly 5 POA Call _QATR programming in BMSmalltalk 1 5 2 5 1375 London OBJE
Internetworkingwith TCP/IP Regularly 4 POA Call QATR
Programmingwith Visual BasicScript Regularly 2 POA Call ATR Programmingin IBMSmalltalk i o e

Programmingin IBMSmalltalk 146 5 1375 Southampton OBJE

LANGUAGES VisualAge for Smalltalk Programmers 12 5 1375 Southampton OBJE
Immersionin AdvancedMFC Regularly 1 300 On-Site Clip VisualAge for Smalltalk Programmers 105 5 1375 Southampton OBJE
Immersionin ANSIC Regularly 2 600 On-Site Clip ; en- "i Round-tripEngineeringwith
Immersionin ISOC++ Regularly 2 600 On-Site Clip _VisualAge/Smalltalk UMLDesigner Call 3 call Southampton OBJE
Immersion inMFC Regularly 2 600 On-Site Clip EnablingPersistencewith
Immersion in Visual Basic Regularly 2 600 On-Site Clip VisualAge/SmalltalkObject Extender Call 3 call Southampton OBJE

AdvancedC Regularly 4 POA Cal l_QATR mvsSmalitalkcTransaction ManagedObjects Call 3 Call Southampton OBJE
AdvancedC++ DevelopmentTechniques. Regularly 4 POA Call QATR Building &using Java Beans 85 2 680 Southampton OBJE
C++ for non-C Programmers Regularly 5 POA Call QATR
Ca for CProgrammers Regularly 4 POA Call QATR BuildingDistributedApplications with VisualAge for Java 22/4. 2 650 Southampton OBJE

C++ Primer Regularly 2 POA Call QATR BuildingDistributedApplicationswith VisualAge for Java17/6 2 650 ptSouthamon OBJE

CPrimer Regularly 2 POA Call QATR BuildingApplications using VisualAge for Smalltalk 15/3 5 1375 Southampton OBJE
CProgramming Regularly 4 POA Call QATR BuildingApplications using VisualAge for Smalltalk 19/4 5 ‐ 1375 Southampton OBJE

DevelopingJavaBeans Regularly 5 POA Call QATR BidingApplications using VisualAge for Smalltalk 21/6 5 1375 Southampton OBJE
= < nn Programmers ‐ : a a = i TeamProgramming using VisualAge for Smalltalk 7 2 650 Southampton OBJE

Java for C/C++Programmers Regularly 4 POA Call QATR Team Programmingusing VisualAge for Smalltalk 8/4 2 650 Southampton OBJE

MasteringMicrosoftVisual Java J++ Regularly 5 POA Call QATR Team Programmingusing VisualAge for Smalltalk 3/6 2 650 Southampton OBJE

DatabaseDevelopment usingSymantec VisualCafé Regularly 3. POA Call ~QATR 00 Programmingwith VisualAge for Java 216 5 1280 Southampton OBJE
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BuildingApplets &Applications with VisualAge for Java 26/4 5 1250 Southampton OBJE Delphi - Component Regularly 2 £700 Call DUTH

BuildingApplets &Applications with VisualAge for Java 24/5 5 1250 Southampton OBJE Delphi -Advanced Client/Server Techniques Regularly 3 £900 Call ~=DUTH

Building A p p l e t s& Applications with Visua lAgefor Java 28)6 5 1250 Southampton OBJE ViSval Basic Introduction Regularly 2 £700 Ca l l _DUTH

Team Programming us ing VisualAge for Java Gar oe MeaieScuhanpin OBIE ~oe s e s DemaseMomanming Reowlaly <3, _ 20 GU- - Visual Basic - Advanced Regularly 3 £900 Call DU TH

VinuAwisealie r i en 82 45 1450 Southampton OBUE Deen Midas Regularly 5 £1,600 Call DUTH
- Delphi - Multi-tier Regularly 2 £700 Call DUTH

Object-Oriented Modellingwith ‑
VisualAge/Smalltalk UML Designer 40/5 45 1450 Southampton OBJE DevelopingWindows NTServer Applications Regularly 5 POA Call QATR

OOProgrammingwith VisualAge for Java 17/5 5 1250 Southampton OBJE aceVealiinbee Regularly 5 POA Call QATR
Team Programming using VisualAge for Java 1/6 2 650 Southampton OBJE ‐ Win32 ProgrammingEssentials Regularly 5 POA Call QATR
Building TOPLink EnabledJava Applications 14/4 3 1150 Southampton OBJE Developing ActiveX Controls and Components Regularly 5 POA Call QATR
Building TOPLink EnabledJava Applications 14/6 3 1150 Southampton OBJE Windows Programming inC Regularly 5 POA Cal l_QATR

ObjectO r e n e d C n c e i s A n a i sDesign ___Cal!_3_Cal Sohanoion OBJE SnjteMfCLNaN fequlaiy § POA _Cal_OATR

pe alaena end Design Regularly 4 POA Call QATR Building Applications with MSTransaction Server Regularly 5 POA Call QATR
Object-Oriented Analysis and Design FasttrackWindows NT5f o r Developers Regularly 2 POA Call QATR

using Rumbaugh's OMT Regularly 5 POA Call QATR Windows OLE Programmingwith theMFC Library Regularly 5 POA Call QATR
DevelopingCORBA Applications Regularly 3 POA Call QATR DevelopingOLE/ActiveX Controls
Object-Oriented Designfor C++ Development Reguiary 5 POA Call g a t a wihtheMFC Library Regularly “57 LEOR iCal oe IR
Overview of DistributedObjects. ~~CS*~CS~*CS*S*«<RguTe'y “1S Call ATRof DistributedObjects Regularly 1 POA Call QATR Windows OLE System Programming Regularly 5 POA Call QATR

Object-Oriented Primer Regularly 1 POA Call QATR cesemles US + eS call VERH
Object-Oriented Software Development Regularly 8 POA Call QaTR Assembler S i n e 4 2 0 6 5 ) _call_|_NERH

Object-Oriented Analysis and Design using Ascomblet, 2yovjeg 4 - 9 0 5 call___VERH
the UnifiedModelling Language Regularly 5 POA Call QATR Assembler 13/09/99 4 = £995 call ~‐‐VERH

Assembler 18/10/99 4 £995 call VERH

OFFICE SYSTEMS Assembler vyi tg9 4 «£995 call_~‐ VERH
MSOfficeGeneral Regularly 2 £700 Call DUTH Structured COBOL 19/4/99 4 £895 call VERH
MSOfficeWord - Introduction, Itermediate,Advanced Regularly 3 £700 Call DUTH Structured COBOL 21/06/99 4 £895 call VERH
MSOfficeWord - Mailmerge,Formsand Structured COBOL 09/08/99 4 «=£895 call VERH
Desktop Publishing Regularly 2 £500 Call DUTH Structured COBOL 20/09/99 4 «£895 call VERH
MSOfficePowerPoint- Introduction Regularly 1 £245 Call DUTH © Structured COBOL 25/10/99 4 ©£895 call VERH
MSOfficePowerPoint-Advanced Regularly 1 £24 Call DUTH Aqvanced COBOL w)0599 4 R05 call VERH
MSOfficeProject - Introduction Regularly 1 £245 Call DUTH Advanced COBOL 05/07/99 4 £895 call VERH
MSOfficeProject-Advanced Regularly 1 £245 Call DUTH Advanced COBOL oayioj99 4 «£895 call VERH
MSOfficePublisher - Using Regularly 1 £245 Call DUTH Advanced COBOL 0g/11/99 4 «=«£895 call VERH
MSOfficeExcel - Worksheets Regularly 1 £245 Call DUTH Visual Age COBOL Call 3 POA call VERH
MSOfficeExcel -Advncd,Charting &Organising Data Regularly 2 £450 Call DUTH ¢oOBOLLE370 Call 2 POA call VERH

PLA 10/05/99 5 =£1195 call VERH

WG SUPRORY k , PL/I 1101099 5 = £1195 call VERHAdvanced PCSupport Regularly 4 POA Call QATR REX cengno 4 aS aa VERH
PCFundamentals Regularly 3 POA Call QATR
PCSuppot‐~SC*Cé‘«CS*‘«*«SRguiarry=SsSCRA Caall,«= QAR REXX 16/08/99 4 £895 call VERH

REXX 04/05/99 4 = ©£895 call VERH

PROGRAMMING REXX 15/11/99 4 £895 call +=“VERH
COM/Automation/ActiveX Regularly 1 300 On-Site Clip JSP 10/04/99 3 =£895 call VERH
Active Template Library (ATL) Regularly 1 300 On-Site Clip JSP 14/06/99 3 =£895 call VERH
ActiveX with Visual Basic Regularly 1 300 On-Site Clip JSP. 13/09/99 3 ©£895 call VERH
DCOM Regularly 1 300 On-Site Clip JSP 18/10/99 3 £895 call VERH
MTS Regularly 1 300 On-Site Clip =SMP/E 02/06/99 3 £750 call VERH
Windows Shell NamespaceExtensions Regularly 1 300 On-Site Clip Visual Basic 5Programming 22/03/99 5 £995 call VERH
MFC and ActiveX DocumentEditing Regularly 1 300 On-Site Clip Visual Basic 5Programming 10/05/99 5 ‐ £995 call VERH
InternetContent Deliverywith DirectX Regularly 1 300 On-Site Clip Visual Basic 5Programming 12/07/99 5 £995 call VERH
Usability Engineering Regularly 1 300 On-Site Clip _ Visual Basic 5Programming 13/09/99 5 £995 call VERH
Diagramming, ImagineModelling&Simulation Regularly 1 300 On-Site Clip Visual Basic 5Programming 01/11/99 5 =£995 call VERH
Direct3D Regularly 1 300 On-Site Clip Visual Basic 5Advanced 19/04/99 5 =£995 call VERH
MMCSnap-Ins Regularly 1 300 On-Site Clip Visual Basic 5Advanced 14/06/99 5 = £995 call VERH
Delphi - Introduction Regularly 3 £900 Call DUTH Visual Basic 5Advanced 09/08/99 5 = £905 call VERH
Delphi -Advanced Regularly 2 £700 Call DUTH Visual Basic 5Advanced ogj1o/99 5 £905 call VERH
C++ Builder - Introduction Regularly 2 £700 Call DUTH Visual Basic 5Advanced 03/11/99 5 £995 call VERH
C++ Builder - Advanced Regularly 3 £900 Call DUTH C_Language Programming 29/03/99 4 = £805 call VERH
JBuilder Foundation Regularly 5 £1,600 Call DUTH CLanguageProgramming 24/05/99 4 £895 call VERH
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CLanguageProgramming 19/07/99 4 £895 call VERH
CLanguageProgramming Call 4 «=£805 call VERH
CLanguageProgramming 29/11/99 4 £895 call VERH
C++OOP 06/04/99 4 = £805 call VERH
C++OOP 25/11/99 4 £895 call VERH
Visual C++ Call 4 POA call VERH
JAVA 15/03/99 5 £1,195 call VERH
JAVA 07/06/99 5 £1,195 call VERH
JAVA 27/09/99 5 £1,195 call VERH
JAVA 06/12/99 5 £1,195 call VERH
MSSQL Server Programming 15/03/99 3 = £750 call VERH
MSSQL Server Programming 24/05/99 3 £750 call VERH
MSSQL Server Programming 04/10/99 3 £750 call VERH
Object Oriented Design 17/05/99 4 £895 call VERH
Object Oriented Design 06/09/99 4 £895 call VERH
Delphi2 Call 4 POA call VERH
SmallTalkand Visual Age Call 4 POA call VERH

PROJECT MANAGEMENT
ManagingEnterpriseSoftware DevelopmentProjects Regularly 3 POA Call QATR
DSDMPractitioner Regularly 3 POA Call QATR
Project ManagementSkills Regularly 4 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
MasteringUNIX ShellScripts Regularly 4 POA Call QATR
Solaris Systems Administration Regularly 4 POA Call QATR

WINDOWS NT
Advanced Win32Multithreading Regularly 2 600 On-Site Clip
Win32Systems&NetworkProgramming Regularly 2 600 On-Site Clip
Windows 2000Security Programming Regularly 1 300 On-Site Clip
AdministeringMicrosoftWindows NT4.x Regularly 3 POA Call QATR
SupportingWindows NTServer4.x ‑
EnterpriseTechnologies Regularly 5 POA Call QATR
‘SupportingWindows NT4.x - CoreTechnologies Regularly 5 POA Call QATR

POA
POA

Call
Call

QATR
QATR

SupportingMicrosoft SystemsManagementServer
SupportingMicrosoftSNA ServerV4

Regularly 5
Regularly 5

Key CRAG CRaG Systems
178Bath Road,Thatcham, Berkshire, RG183HJ
Tel : 01635873670 Fax:01635868557
Email: exelist@cragsystems.co.uk
Web Site: http://www.cragsystems.co.uk
CRaGSystemsprovides bothpublic andon-site trainingcourses andconsultancy for the

object orientedandstructuredanalysis anddesignofbothbusiness informationandreal-time
embeddedsystems. Theobjectorientedmethodis b a s e don the industrystandardsyntax of
the UnifiedModelingLanguage(UML). Thestructuredmethodisbasedon the
industrystandardYourdonmethodwith Ward-Mellor real-timeextentions. Stress isplacedon
thepracticeof definingrequirementsandturning them intoanintegratedmodelthat canbe
implementedin thespecifiedtargetenvironment. Students spenda largepartof eachcourse
creatingmodelsofrealrequirementsandsolutions usingasuitablecasetool.

Key DU TH Dunstan Thomas
EnterpriseHouse, IlsambardBrunel Road, Portsmouth, PO12RX
Te l (01705)822254 Fax 01705 Web Site: www.dthomas.co.uk
Dunstan Thomas area leadingbusiness IT consulting, systems integration, software

development andtrainingorganisation. Withanexcellent track recordsince 1986we
provideacomplete andcomprehensive set of serv ices to meetall the IT needsof our
customers. BeingMicrosoft, Inprise/Borlandand1509002accredited, Dunstan Thomas
canprovideover 150different end-user, power-user, andprogrammer trainingcourses as
well asspecial tailoredtutoring. The courses can berun atour own training centre or on
customer sites

Key CLIP Clipcode Ltd
24Thomastown Road, Dun Laoghaire, Du
Tel : 0800-973420 Fax: +353-1-2350423 Email:
http://www.clipcode.com/europe
Ourbusiness is leading-edgesoftware engineering skills transfer. Consider Clipcodeas

anextension to your company's advancedtechnology group - wearecontinuously exploring
the very latest software technologies andprovidingyou with timely in-depth researchon
their use. Clipcode Trainingprovides awide-rangeof innovative training courses covering
advancedWindows, InternetandObject technologies. Theseareavailable on-site
throughout NorthAmerica&Europefor six ormoreattendees. Thesemaybepresented "as
is"or customised, combinedandextendedto suit your specificrequirements.

ing@clipcode.com Web:

Key QATR QA Train ing Ltd
Cecily Hil l Castle, Cirencester, Gloucestershire, GL7 2EF
Email: responsecentre@gqatraining.com
Web: http://www.qatraining.com Tel no 01285883388 Fax no 01285 883399
QA Training is widely recognisedasthepremier IT Training company in the UKand

the largestproviderof technical training to IT professionals. Fromover 70classrooms at 7
dedicatedtraining centres aroundthe UKweofferover 150programmingandsupport
courses. Wearemajorbusinesspartners andaccreditedtrainers of Compaq, Lotus,
Microsoft, Novell, Oracle andPowersoftamongst other key industryplayers. Morethan
that, we actuallyprovide internaltraining to companies likeMicrosofton their own
products in advanceof release. This makes us the first to understandandprovide training
andconsultancy on the latest technologies to ourcustomers.

Key OBJE The Object People Limited
EpsilonHouse,Chilworth Science Park,Southampton, SO167NS
Tel : 01703 769996 Fax: 01703 766066 Email: ukinfo@objectpeople.com
Web: http://www.objectpeople.com/uk/
TheObject Peoplehaveaworld-wide reputation in assistingclients adopt andmake

Windows NT4.x Essentials Regularly 4 POA Cal l_QATR successfulprogress with object technology. Services include: generalJava andSmalltalk
WindowsNT5Essentials Regularly 5 POA Call_ QATR ‐ Training/Consultancy/Migration. Wealso specialise in VisualAgeandVisualWorks. In
SupportingWindows NT4.x Servers Regularly 4 POA Call QATR addition, weprovidecourses to cover Object-OrientedAnalysis andDesign techniques, as
ImplementingWindows NT5 Active Directory Regularly 3 POA Call QATR wellasObject Technology ManagementOverviews.

Our consultants|trainers arehighly skilledinawide rangeof development
environments. Wethereforeoffer atailor-madeMigrationService to assist transition to
Javaor Smalltalk fromother OOlanguagesor betweendifferentSmalltalk systems.

Key VERH Verhoef Training
GROUP TRAINING COURSES 11Kingsmead Sqare, Bath, BA12AB,United Kingdom
OBJECT ORIENTED TECHNOLOGY Te l 01225339705 Fax01225339671 Web: http://www.verhoef.com

7 ject Ori = Verhoef TrainingLtdis aproviderof high quality technical training courses. Our total
FucksObject pumas i Cal CRAG curriculum hasa rangeof over 100classes for IT professionals coveringsystems and
and DesignUsingUML ca 5. Gs i Applications Programming,Operations andCommunicationsdepartments. WeworkREALTIME EMBEDDED SYSTEMS mainly within the IBMMainframe,RDBMS,Open Systems, Client/ServerandPC
ject Oriented Analysis and Design Usi Microtechnologyplatforms. All courses areavailable in-houseor on aone company basispessabesaay. sass Call 5 Call Call CRAG atour training facilities inBath.Mostareonpublic schedule. Wehavebeen in the UKfor

- - - overfiveyears nowandare supportedbyVerhoefInternationalPackages Inc, amajor
Structured Analysis and Designfor Real-timeSystems _Call_4__ Call Call___CRAG trainingprovider in the USA with asixteenyear track record.

e e e EyyEEEEEyEtESSSSSSSs a n n
EXE SoftwareTraining Guide, produced by EXE Magazine, Centaur ions Ltd,St Giles House,50PolandStreet, LondonW1V 4AX

Tel : 0171970 4000 Fax:0171970 6741e-mail: advertising@exe.co.uk.
If youwould l iketo include your Trai
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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 S a r a h H o r s l e y 0171 970 6545 F a x : 0171 970 6741 E m a i l : sarahh@exe.co.uk
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Tel:01733 315510 Email:cvs @leadpeopie.com

w w  w. | e a d p e o p l e . c o m

Calling Serious Software Developers !
Compustaff specialise in recruit ing software developers. Our clients
range f rom multinationals through to small technologically i n n o v a t i v e
start ups. We are a l w a y s looking fo r good developers. A selection of
our latest v a c a n c i e s is included below. For most posit ions a relocation
package is on offer. If you consider yourself to be a truly competent
developer then we would like to hear f r o m you!

R&D Engineers, S/W Engineers and Support
Programmers sought for award w i n n i n g client
To £40k + 40% Bonus - Oxfordshire
C++ developers sought for scientific software house. Gain
exposure to a wide variety of other technologies
To £30k + benefits, M40 / A34
Visual C++ / Inprise G U I developers. Various positions
To £40k + benefit, Midlands & South

V B , Access, SQL Server 6.5, O D B C , NT4
To £35k + benefits, M40
V B , SQL S e r v e r , Access. To £45k + banking benefits, City
V B , SQL S e r v e r , Crystal Reports. To £30k, Hants

Delphi o n NT, V C L , GUI o r Database e x p e r i e n c e
To £38k, M40

Ja evelopers - Java, Java Beans, Graphical Modelling
To £34k, Oxfordshire, M40

C++/C on NT plus V B , SQL, I I S , A S P, ECommerce
To £35k, M4/M40
Consultants - C + + , N T , Unix, Perl, SGML/XML
To £50k Midlands & M40

Email
»compustaff.ltd.uk

phone
01235 862737 862738 exe

And we want you to grow with us.
Our expansion plans mean that we need
the following technical staff:
@ Development team leaders
@ Experienced developers
@ Experienced QA sta f f
@ Suppor t manager and staff

systems programming, WIN32 APIs or Novell
NLM experience, then contact us now.

UK Technical Director: Ross Wakelin
+44 118 930 4224

If you fit any of the above, and you have UNIX

email ukjobs@iss.net

INTERNET SECURITY SYSTEMS

Based in the Thames Va l l ey, I S S Group Ltd. is a subsidiary
o f I S S Group Inc. and i s tasked w i t h p r o d u c i n g t h e w o r l d s

leading host based secur i t y management too l s .

In and Around
West Yorkshire

We have clients currently seeking the following:
Developer/Junior Consultant to develop application interfaces
using Visual BASIC.......£25,000 to £30,000 + world wide travel
C/C++ /UNIX Developer with SQL ability for Internet solutions &
database work «£18,000 to £25,000
SQL/Visual BASIC Developers
for database applications... £18,000 to £23,000
C/C++ Developers for industrial
& complex commercial developmernt..............£18,000 to £23,000
IBM Assembler (BAL) Programmers
(can include re-training of forgotten skills!). to £28,000
Junior Programmer with Visual BASIC or Visual C skills for
telephony applications.........£neg + strong career development
C/C++ /Assembly Language
Developers for real time applications.... £28,000
C++ /HTML Developers for Internet applications . ...£28,000
Software Development Project Leader
for small Visual BASIC development team £26,000 + car

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

Airedale Recruitment
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M C/C++/VC++
0117 988 0 0 0 0 © Mark Lodge

THE BEST SOLUTION
BATH TO £25,000
This high quality systems consultancy specialises in the
development of embedded and real-time systems at the
forefront of technology. Success has meant that young
dynamic Software Engineers are sought wi th at least 18
months e x p e r i e n c e o f t he fol lowing skills: C/C++, Visual C++,
ADA, Java,OOA/OOD. You will be expected to have excellent
client/customer facing skills and wi l l be work ing with
successful c o m p a n i e s on exciting projects. Suitable
candidates should want to rapidly broaden the i r
development e x p e r i e n c e w i t h new languages and varied
application environments. In addition to rapid career
development they are offering h igh salaries and bonuses.

TAKE O N THE WORLD ( P e t M L / e s10]
BRISTOL TO £34,000
As a result of continued expansion, this leader in the supply
of direct marketing software and bespoke solutions to global
organisations is looking for Senior Analyst programmers to
get involved in all aspects of their development life cycle. A
minimum of 4 years or 2 years C++ development on a
Windows NT or Unix platform is essential wi th any
knowledge of ODBC and COM/DCOM an advantage. Based
in their central Bristol software R & D offices, the right
candidates will e n j o y a full compliment of benefits and the
oppor tuni ty to travel if desired. (Ref:WH/1851)

DEMAND TO BE HEARD
WORCESTERSHIRE TO £48,000
Our client has been awarded Best Business to Business e‑
commerce Solution to name but one of it's prestigious
accolades. Setting the standards in the speech recognition
industry our client uses leading edge technology within a
fast moving, dynamic environment. A vacancy for a Software
Engineer/Senior Developer has been created for the right
candidate w i t h approximately 2 years MS Visual C++ w i t h
MFC within a Windows 32 b i t environment. You will r e c e i v e
excellent t ra in ing, exposure to the latest technology,
occasional travel to the states, a salary second to none and
good career prospects. This is an opportunity not to be
missed. (Ref:WH/8197)

UNIX - TRAIN TO OO, C + +
‘SOMERSET TO £35,000 +RELOC +BENS
Our client's huge success hinges on maintaining their
position at the cut t ing edge of modern technology. Urgent
v a c a n c i e s exist within a number of specialist divisions
involved in various stages of the project lifecycle. You must
have a t least one year’s e x p e r i e n c e within a Unix and C
development environment but also desirable is one or more
of the following: Windows NT, OO, C++. Extensive training,
however, is offered in each area. Benefits include more than
satisfactory relocation expenses for both home-owners and
non-home owners, along w i t h an extensive benefits package.

(Ref:ML/6677)
UNRIVALLED BENEFITS
BRISTOL £20-44,000 +BENS
Be a part of history and join one of the world's leading
providers of advanced digital communications solutions.
Whether you are a graduate with 12 month's experience or a
well seasoned Software Engineer, this is an opportunity to
use your Unix/C and or C++ skills within a state of the art
technical environment. You will be involved primarily in
developing real-time software for our clients next
generation mobile systems. On offer is a fantastic benefits
package which includes: p e n s i o n scheme, private health
i n s u r a n c e , flexible working hours and 2 5 day holiday.
APPLY NOW! (Ref:ML/7510)

DORSET TO £33,000
Our client is a rapidly expanding Telecoms solutions provider
with an impressive c l ien t base throughout the UK.
Phenomenal success has meant they are now looking to
recruit for a number of new positions from Graduate
Software Engineer through to Senior Software Engineer with
the following skills: C/C++ or Visual C++ and Windows
(V95/NT). You will work on a variety of exciting projects
using the latest technologies. In return you can expect to
receive a competitive salary, health and life i n s u r a n c e and 20
days holiday. (Ref:ML/8797)

s+o
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M@WEB NOTES
0117 988 o 0 0 0 ¢ Peter Shawyer

JAVA/CORBA/E-COMMERCE CONSULTANTS
BATH/WILTSHIRE £20-50,000
This exc i t ing , p r o g r e s s i v e software house urgently seek
several developers for front-end and back-end Webjintranet
development projects. Whether you are a junior
programmer or a project leader, if you have at least one
year's e x p e r i e n c e in any of HTML, JavaScript, Java, ASP,
Perl/CGIyou can g a i n skills in the development tools you do
no t already know along with COM/DCOM & CORBA.
Excellent scope for career progression, superb salaries,
bonuses and flexible working arrangements make this the
opportunity all a s p i r i n g Web developers cannot afford to
miss. (Ref:PS/9497)

NOTABLY HOMELY
WILTSHIRE TO £30,000
Two CLP level developers are sought to specialise in Notes‑
based Intranet development projects for this Lotus business
partner. If you have at least 1 year's Notes applications
development e x p e r i e n c e , you can enhance those skills, g a i n
exposure to In te rne t development technologies and earn a
lucrative salary plus bonus; all of this plus the opt ion to work
in the comfort of your own home, spending just 2-3 days per
month in the office, if you so wish. (Ref:PS/9200)

JAVAMOBILE
BRISTOL £20-30,000
This well-reputed provider of hi-tec solutions to the finance,
telecoms and government sectors, urgently r e q u i r e Java
developers at all levels. If you have a minimum of one years’
Java p r o g r a m m i n g experience, you can get involved i n
cutting-edge Internet/Intranet delivery projects, g a i n x‑
training to Corba and Oracle and earn an excellent package
in a high-profile role with possibilities of UK and
international travel. (Ref:PS/8581)

BOUNDLESS POSSIBILITIES
GLOUCESTERSHIRE £28-35,000
This extremely successful provider of Web-centric solutions
to a variety of sectors urgently r e q u i r e several Web
professionals. Whether you are a developer with knowledge
of ATL, HTML, VB, Java, COM, C/C++ (any blend thereof) or an
experienced web designer with a creat ive outlook and good
general multimedia skills, you can become part of the South
West's major IT success story. The scope for career
progression, the marketability you will gain through both
the training and prestige of working here, along with the
irresistible package, make this an awesome opportunity.
LOTUS NOTES - GAIN DOMINO ( 5 / 9 5 8 8 )
BRISTOL TO £30,000
This pioneering Notes Consultancy now need to recruit two
Developers to join the burgeoning Lotus Notes
Development team. Ideally you will have at least s i x months
e x p e r i e n c e developing i n Domino although X-training t o
Domino is available for those who can demonstrate a good
understanding of Notes V4.x development. To find out more
about this superb training opportuni ty and the fantastic
package on offer, call today. (Ref:PS/9417)

REWARD YOURSELF
‘SOMERSET TO £50,000 +CAR
This dynamic software house, a leading provider of Intranet
and Java applications, urgently require Java and Corba
Developers a t all levels, ideally with e-commerce ,
management and strategy experience. These opportunities
encompass pioneering Web-centric development projects,
accredited training in Java and Corba, irresistible
remuneration packages, bonuses and car. (Ref:PS/8683)

C + + , ASP, VB, DCOM DEVELOPERS £18-36,000
BRISTOL INTRANET A/P, C/C++, ASP GAIN JAVA TO £35,000
BRISTOL JAVA A/P, WEB/E-COMMERCE TO £33,000
BATH WEB DESIGNER, DIRECTOR, HTML TO £20,000
BATH JAVA CONSULTANTS, E-COMMERCE TO £40,000
WILTS JAVA/CORBA, OO DEVELOPERS: £20-35,000
WILTS INTERNET CONSULTANTS, ALL LEVELS £20-40,000
WORCS 00/WEB DEVELOPERS - GAIN JAVA TO £35,000
GLOS ‐_ WEB/INTERNET SYSTEMS DESIGNERS TO £35,000
GLOS NOTES/DOMINO DEVELOPERS £25-30,000
WILTS NOTES A/P’s (CLP), WORK FROM HOME TO £36,000
DORSET NOTES DEVELOPERS & ADMIN £15-32,000
DORSET HTML, DIRECTOR, PHOTOSHOP TO £21,000
BRISTOL WEB/MULTIMEDIA DESIGNERS £18-25,000

S. WEST

e e r|
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@ VB/SQLSVR
0117 988 0 0 0 0 ¢ Peter Bennett

PROGRAMMERS TO SENIOR A/P’S
WILTSHIRE £22-35,000
Specialising in Microsoft SQL Server database technologies
our client has established itself as a leader in the
development of enterprise wide software solutions. If you
have 6 months e x p e r i e n c e i n Visual Basic v4/5/6, SQL Server
6.5/7 then apply now to work within this relaxed but
dynamic environment. This u n i q u e opportunity will cross
t r a i n you to the latest Microsoft technologies as and when
required encouraging you towards MCSD status. Apply now
and r e c e i v e a structured career, high salary and full benefits.

(Ref:Dv/9885)

DOCUMENT MGMT, WORKFLOW, IMAGING
BATH £21-38,000
Our client is one of t he largest and most prestigious
consultancy firms in the world. 5 Senior Consultants/
Consultants are now urgently required with e x p e r i e n c e in
any of the fol lowing: Workflow Implementation,
Document Management, Imaging, Data Capture, Systems
Integration. You will be involved in the full projectlifecycle,
utilising and building on your expertise. The successful
candidate wi l l r e c e i v e an excellent salary, training as and
when required and a generous benefits package.
SHARE THE WEALTH (Ref:DV/9783)
BRISTOL £18-38,000
Our client employs 2000 staff worldwide providing software
and s e r v i c e s to t he securi t ies industry. Within this dynamic
env i ronment Developers th rough to _ Senior
Analyst/Programmers are now urgently required to develop
their software through its full project life cycle. You will have
a m i n i m u m 6 months e x p e r i e n c e i n Visual Basic v4/5/6 and
SQL Server 6.5/7. As well as an excellent salary you will be
working within a flexib le, leading edge hands-on
environment. (Ref:Dv/9883)

SLICK VACANCY
WILTSHIRE TO£30,000 +BENS
Our client is a specialist lubricants and chemicals
manufacturer with operations in over 50 countries world‑
wide. Vacancies exist within there ISdepartment for 4 A/P’s
w i t h at least 12 months experience of 1 of the following:
Visual Basic (v5/4), Access 97 and SQL Server 6.5/7.0. You
will be responsible for t he development of cross-business
applications for deployment throughout the world. On offer
are excel lent salaries, full benefits package and an
opportuni ty to r e c e i v e technical skills t ra in ing into other
leading edge technologies. (Ref:Dv/9348)

WHATA JOB!
NORTH GLOS TO £31,000 +BENS
This wel l established and highly successful software house
urgently requires a graduate wi th at least 2 years experience
designing, developing and testing a multi-user Visual basic
4/5 and SQL Server 6/6.5 application. Experience of the
following would be advantageous although full t raining will
be given: Rational Rose, Active X controls and components,
‘COM/DCOM and SQL Server. If you are not already at MCSD
status then full training to this is mandatory. Apply now and
receive a healthy salary with full benefits and in/out house
training. (Ref:VB/9413)

VB/ACTIVE X DEVELOPERS X5
WILTSHIRE TO £30,000 +BENS
Our client is one of the leading suppliers of IT solutions to
the Emergency Services in the UK. Opportunities have been
created to work on a leading edge technology project from
inception through its full life cycle. The ideal candidates will
have a t least 1 2 months e x p e r i e n c e developing user
interfaces for n-tier client-server systems using Visual Basic
4/5 and Active X. On offer are excellent salaries and an
extensive benefits package. (Ref:vB/8864)

COMPU wo ER
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REAL TIME
If you have good C, C++ ,
Visual Basic or Firmware

from 1-10 years’ experience in a technical
computing environment and are degree
qualified, we have permanent vacancies with
client companies throughout the UK developing
state of the art technology.

SALARIES TO £50K
For further details telephone or send CVto

John Ford Recruitment,

63 Wood Street, Barnet, Herts EN5 4BT

Telephone: 0181 447 1143 Fax: 0181 449 9248

E-mail: jford@atlas.co.uk

Web: http://www.johnford.co.uk

S O F T W A R E  D E V E L O P E R S

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 Kate Adams on 0171 970 4000 for
details and costs.

m a r c h 1 9 9 9

Ninety four p e r c e n t of candidates
us ing Connect ions, in response to a

r e c e n t su rvey, have successfully been
found a posit ion w h i c h promised

greater c a r e e r prospects a n d ,

fur thermore, higher salaries.

With a weal th of experience in
O p e n Systems and IT rec ru i tmen t , we

a r e in a great pos i t ion to assist in locating
the r igh t job fo r y o u . We a r e able to advise

on future growth areas, the skills y o u

should be acqui r ing and the di rect ion
y o u should be work ing towards.

Sowhatever y o u r discipline within the
technical arena - programmer, analyst,
pre-sales consultant, suppor t specialist,

graduate, systemsadministrator
or technical manager,

telephone Connect ions 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

C O N N E C T I O N S
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APPLE
MULTIMEDIA

If you have development or support skills in
any of t he above and you a r e looking fo r

a permanent or con t rac t position, then we can
help you find the right opportunity.

Logistix Recruitment Limited, Lamb House, Church Street, Chiswick Mall,
London W4 2PD Fax: 0181 742 3061 E-Mail: logistix@atlas.co.uk

Website: www.atlas.co.uk/logistix

Te l e phone : 0181 742 3060



Vis ion iT Recruitment, Bessemer House
3 Canon H a r n e t t Cour t , Wolverton M i l l

Visual C++ -Telecomms
London Up to £30,000
A small but well-established and
successful software consultancy to the
mobile Telecomms sector require
developers with at least two years of
commercial experience in Visual C+ +
MFC. You will be developing tools for
mobile network optimisation and
enhancement.
Ref:JA-101/E

C++ - JAVA - NT - UNIX
London £30,000 + Bens
This is a wide ranging role from
designing solutions, and creating
specifications to writing code. You must
possess skills in C + + , C, Java, HTML,
NT or UNIX, and Coldfusion and be
familiar with Internet and Web
technologies. Working on projects at the
forefront of the Web.
Ref:LP-102/E

DelphiDevelopers
London Up to £35,000
My client, a major insurance underwriter
has an ongoing requirement for GOOD
Delphi Developers. You must be an
experienced client server developer with
a minimum of 2 years of Delphi. Ideally
as much version 3 as possible, plus
exposure to Sybase or SQL server.
Ref:AR-103/E

MAD FOR IT ‑
Visual Basic
Manchester Upto £32,000
Have you got at least 1 years Visual
Basic programming experience in
addition to Windows NT exposure. Do
you fancy developing & designing GUI
customer support interfaces, for
international client base? Then this is

Ref:CH-104/E

Visual C++ MFC
Cambridge Salary to £36,000
Experienced Visual C+ + MFC
developer with at least 3 years
commercial experience in a
development environment is required.
Ideally you will have skills in graphical
application and device driver
development as well as knowledge of
DirectX, ActiveX, COM and OpenGL.
Ref: PG-105/E

3DFX, VOODOO & Glide
Watford £28,000 + Bens
Well known in the fast growing graphics
market, this company produce the latest
graphics systems including Voodoo II
cards. We are looking for a software
engineer with experience of graphics
technology and device drivers. Good
C + + or Visual C + + programming skills
for 95/98/NT are essential.
Ref:MD-115/E

Oracle Development
Middlesex £30-50,000 + Ex Bens
One of the 12 most influential
companies in IT. Cutting edge US
software house now require Oracle
developers with a minimum 2 years
gained in commercial development of
Oracle applications and similar RDBMS.
Degree educated and Major Vendor
experience preferred
Ref:MB-106/E

DIGITAL &/OR DSP
Hayes, Middx £40,000 p.a.
This multimedia company require a
person with a very high technical
aptitude. You will have at least 2 years
Digital knowledge and DSP, including
DSP boards (SHARC, MSDN). Other
useful skills include CAD, Cadstar,
Analogue,’C’ and the competence to be
a senior engineer.
Ref:NB-107/E

JAVA - Expert
London (City) £40,000 upwards
JAVA developer required by this high
level consultancy. You need to be
degree educated and possess excellent
JAVA experience (at least 3 years) along
with JDK and J-Builder. With
development projects on NT & UNIX,
experience of both is required.
Ref : DL-108/E

C, C++, J++, Delphi,SQL
(Software Engineers)
Fleet,Hants to £35,000
Experienced Software Engineers for a
software house required with a broad mix
of skills to include C / C + + , J + + , Delphi,
SQL on Windows NT, Unix (SCO, Solaris,
AIX or Linux preferred). Any Oracle or
SQL Server would be advantageous. If
you have all or some of the above and
want experience on all!!!
Ref:JS-109/E

VisION
Visual C++ Prototyping
Cambridge _ to £30,000 + Bens
A unique opportunity has arisen with a
Scientific Software House to work on a
brand new development, producing
Prototype Visual C + + applications for
an Oracle v8 Database. You need to be
a flexible Team Player with an interest in
working in the very latest technologies.
Ref:ID-110/E

Visual C++/Visual Basic
Nr Tonbridge, Kent to £28,000
Visual C+ +/Visual Basic, OOD Software
Engineers are required to develop
diagnostic medical products based on
DNA imaging. Good academic
background required with a strong
knowledge of either Visual Basic or
Visual C + + with a strong orientation
towards O/O Design.
Ref:RR-111/E

Delphi Team Leader
Weybridge, Surrey

to £37,000 + Benefits
Delphi team leader required to work for
a leading information company. You will
lead a team of developers through the
entire product lifecycle, as well as
upgrading existing systems. You will
have at least 2 years Delphi experience
with 6 months held in a Senior Hands
on Position.
Ref:NN-112/E

iT Recruitment

Visual Basic
Epsom, Surrey to £25,000 + Bens
Visual Basic developer required to work
for a leading Software Development
house. You will be working with some of
the best Visual Basic developers in the
country and you will be working on
market leading software packages. You
will have at least 6months VB
development experience.
Ref:GR-113/E

Visual C++/JAVA
Watford, Herts to £22,000
Visual C+ +/Java Developers required
by UK’s leading centre of expertise on
building and construction. You will be a
recent graduate with a degree in an IT
related subject and have either
academic or commercial experience of
Visual C + + and Java.
Ref:JC-114/E

T e l : 01908 319600 F a x : 01908 319638



GeoScope’ Java
Java Bean for Internet mapping

GeoScope® Java lets you create Internet and Intranet
applications and applets with vector and raster colour maps.
Platform-independent, versatile and robust, GeoScope will save
you t i m e and money in building applications with custom Internet
mapp ing . For live demos, point at:

http://www.webmapserver.com/

WebMapServer CGI toolkit lets you create Internet colour raster
mapping applications with pan, zoom & map query.

teB 2 2 .  o e
iS Location T r e c t u r e0) e r a g e

Geoscope® Java Demonstration

World class training
for Delphi professionals

Learn from the best S e m

All our lecturers are developers themselves and are experts ae
in the topics they teach . aoe ai t

Hands-on training a oa
All our courses are hands-on with a high practical content. = a aPersonal attention D i g i t a l Map Data Copyright Bartholomew, A Division of HarperCollins Publishers ( 1 9 9 9 )

All our courses are limited to amaximum ofs i x delegates.
Wide range of courses M a pServer Pro

Delphi fundamentals, database, Web development,
client/server, MIDAS, object programming with C O M , and Toolkits for mapping in Windows

Internet programming are all covered.
new Free telephone support new MapServer Pro includes MapServer 4 and transparent
Up to 30 days free telephone support and advice after your overlays and double buffering of screen displays for real-time

course helps you get the most from your training. m a p p i n g such as vehicle tracking with satellite GPS.
Convenient locations

Fully equipped, air conditioned training centres in Bristol
and London. The coffee’s not bad either.

MapServer 4 D L L , OCX & VCL let you build cus tom map
applications in your preferred development env i r onmen t and
language for Windows95/98/NT. Includes import of vector and

for full details raster map data, pan, z o o m , query ofmapobjects and map extents,Tel 01452 770060 layer selection and turn on/off, spatial query, tiling and printing.

RouteFinda for shortest rou te analysis between t w o points in
Fax 01452 770078 huge networks such as streets, railways or telecoms. High-level
or vis i t o u r web s i te indexing gives fast results in lists or on map overlays.

www.brooksassociates.com Toolkits for mapping inWindows sold

Graticule 2 Blenheim Court, Leeds, LS2 9AE, UK
Tel: +44 (0)113 234 4000 Fax: +44 (0)113 246 5071
http://www.graticule.com sales@graticule.com
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The Bore Report
reetings, readers! Investigative reporter RobertBore here aga in , with the

Geren on more low-down goings on in Codeland. I'll stop at nothing to
bring you the stories you have a RIGHT to know about, especially if THEY
don't want you to know about them. Right now, I'm hot on the trail of possi‑
ble extraterrestrial interference in our Earthly p r o g r amm i n g matters.

Yes, readers, the hot t ip is that object-oriented programming, otherwise
known as OOP, OOPS, or BUGGER depending on where you come from,
is actually the fruit of adecades-long super-secret NSA-sponsored CIA‑
run USAF-staffed black pro jec t to back-engineer the contents of an
extraterrestrial operating system called Wi'n'Do'os Eh'n't'EEwhich even
now masquerades as the rightful work of one of our biggest software com‑
panies. The scale of this Project is terrifying.

My source, an ex-CIA/NSA/USAF/GCHQ/GBH/FAQ/ASAP pro ‑
grammer who actually worked on the alien code, had this to say:

‘You have to understand, in those days we thought code was supposed
to come in one long chunk, from the top to the bottom. Someone - | think
it was maybeNiklaus Wirth ‐ had suggested the ideaof structures, and we
were having a hard t ime c o p i n g with it. Then we got hold of the code from

ProjectAura
ave you ever dreamed of sitting at one of those futuristic workstationsH:;the bridge of the USSEnterprise?Or for that matter any other fictional

space vessel to grace the small s c r e e n- especially the one with those really
cool flat panel TVs in 2001: ASpace Odyssey's Discovery, which can pick
up BBC12? You have? Then welcome to the future, my friend.

This is Aura (www.poetictech.com/
aura/aura.html) and, unless we're very much
mistaken, it's the workstation of tomorrow.
And if it isn't, it should be. Imagine an office
filled with row upon row ofA u r a s‐ your office!
You too can create the kind of chamber nor‑
mally only seen in Invasion of the Body‑
snatchers, or i ts rather less inspiring remakes.
Everything about Aura is futuristic.Take the
seating, for example: ‘Aura’s seating system

Final freebie
es, it's true. This is the final Freebie of the Month. As much as we have enjoyed exposing the excesses of the soft‑

, prea industry's gift culture, it has to stop somewhere. So we're getting out, before the joke wears thin (actually, the
joke ran thin several months ago, but we just figured no one was reading this bit).

This month's tasteful gift is as sexy as it is yellow. And it's very yellow. The hard hat is the headgear of choice for
construction workers and 70s pop stars alike, and now you can own your very own,decorated with merely a handful of

CTRL-BREAK |

S 4and i thad these weird things called o b j e c t s .The code
was wr i t ten in a totally alien language, full of i n c o m p r e ‑

hensible symbols and words.We later found out it was
called “C++”. Well, we didn't think the world was ready
for that, so Brian and Dennis worked out how to dumb it
down and called it “C”. Then, when people had got used to
that, we got Bjarne to pretend he'd invented C++, and grad‑
ually sneaked out more and more of it through the ISO stan‑
dards commi t tee ‐ thanks to our man on the inside. | never
knew his name... but his codename was “GlassMan”!’

My contact went on to describe how hewould be dri‑
ven each day to a super-secret facility on the outskirts of Bognor Regis to
work on the code.Oneday, hewalked bya usually-closeddoor, now open, and
caught a glimpse of what he believes was an extraterrestrialbiologicalentity.

‘It was hideous. It had these big round eyes ‐ well, actually | think they
were glasses ‐and a terrible haircut. Itwas runn i ng around the hangar,show‑
i n g the project leaders how the operating system worked. Only I think it kept
crashing. One of my managers, he shouldn't have told me but he did, appar‑
ently its namewas B'i'LG’aat's. | think it escaped sometime in the 70s.’

Next month, | investigate the mysterious link between Common LISPand
the Ancient Illuminated Seers of Bavaria - better known as the ///uminati.
Until then remember, you're not paranoid if they really areout to get you.

offers complete electronic controllability,
with lumbar, dorsal, t i l t , and seat length
adjustments. It includes electronically
inflatable/deflatablecushions that ensure
m a x i m u m contouring to prevent numbness
causedbyrestrictedbloodcirculation. And
it permits multiple users to program their
seatingpreferences into a single module.’
Imagine ‐ no more numb bum syndrome!

The overhead module provides cus ‑
tomisable lighting and airflow systems, while the whole kit and caboo‑
dle rotates through 180° to change your line of sight and keep that pesky
direct sunlight off your screen.

The system is especially designed with programmers in mind, and we
think it's nearly perfect. Only the addition of a hi-fi system and Jolt dis‑
p e n s i n g nozzle is required to achieve a glare-free, non-numb, tempera‑
ture regulated, airflow control led, rotary coding nirvana.
Poetic Technologies ‐ makers of Aura ‐ if you happen to be reading...

we want one. Make it so!

tasteful Microsoft Site Server logos. Yes! We're giving away this yellow object of desire to the first reader who can answer this simple question:
Why aremanhole covers circular?
The hat comes with EXE’s guarantee of d u r a b i l i t y‐ during the t ime it's been in our office, practically everyone has been hit on the head with a girder

while wearing it, and it hasn't affected any of us! We're sti l l all as sane and compos mentis as wealways have been.Wibble.
Answers ona postcard to The Great EXE Yellow Hat Compet i t ion, EXEMagazine, St. Giles House,50PolandStreet, LONDON W1V 4AX,

to reach us by 31st March 1999. The winner will beannounced in a future issue.
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| C T R L - B R EAK ...The all new adventures o f Verity Stob

Book of Yoc-am (contd)
Inprise hasyet again turned in poorfinancial results, is laying
o f f 20% of i tsworkforce, and is once more restructuring.

41. And it came to pass that the sons
§ of Kahn, who had been known as

the Borland-ites, announced that
henceforth they were somewhat unconvinc‑
ingly to beknownasthe Inprise-ites.

2. So the Elders of the tribe, called ‘the usual
suspects’, were dragged forth to proclaim
that Inprise was in safe hands and that i ts
values had changeth not. And Zackur‑
LockurburnthisBorlandT-shirts in public,
and Giant I wrote jolly articles for the web
site, and Char Leecalvert went unto the
newsgroups of the Internet, yea unto the
very pits ofdirt and filthof the earth.

3. And they cried out, saying: All is well! All is
well!

4. Butallwas notwell.
5. For it seemed that the tribe had departed
far from the narrow path of wisdom, and
instead wandered dangerously by night in
the ra in and spray on the Inter-State
Highway of Folly, stumbling amongst the
h igh speed traffic-burdened lanes, present‑
ing ad a n g e rboth unto i t s e l fand to others.

6. Moreover, to stretch the metaphor wa y
beyond i t s l im i t , the sons of Kahn wore
not a br ight yellow reflective high-visibil‑
i t y jacket.

mal l prophet, qu ick return

1. Now at that time the sons of Kahn
were led by a man named Del Yoc‑

am. And this Yoc-am had dreamed a dream
t h a the would become as that Oracle bloke,
w h oi s much i n t e r v i e w e di n the press and
upon the television, and who is by a l l
accounts loaded. And when Yoc-am awoke,
hewas well pleasedwith this dream.

2. Thus Yoc-am reasoned unto himself:All he
doth is charge lots and lotsof money for all
his software. I shall go and dolikewise, and
then I too shall have myphotograph in Time
magazine,and becalled forth to deliver opin‑
ions about the future of the Internet onthe
Letterman show.

3. SoYoc-am took himself abasket,and filled
it to the brimwith freshly harvested Delphi,
and went down from the valley of the Scotts
unto the market place.
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4. And there chanced that way a small devel‑
oper.And the smalldeveloperhailedYoc-am
saying: Greetingsbrother!Howmuchfor an
upgrade to client/server?

5. And Yoc-am answered, saying: Twelve hun‑
dred shekels to you.

6. Then the developer replied, saying: No, no;
just the upgrade please. I already have a
copy of the previous version.

7. But Yoc-am answered, saying: I heard you
correctly. I t ’s twelve hundred shekels for
the upgrade. The fu l l version costs thir‑
teen-fifty.

8. And the developer cried out involuntarily,
saying: Bl imey O’Riley!

9. Then the developer hada closer look at Yoc‑
am’sbasket,andhe saw that theDelphiwas
infestedwith maggots and crawling things.
And he spake unto Yoc-am, saying: I think
I'lltake a pass on this one, thanks all the
same squire.

10. And in a while there chanced that way a
corporate developer. And the corporate
developer hailedYoc-am saying: Greetings.
Where canI find an agent for the tribe of
Mic-rosoftees?

11. AndYoc-am answered, saying: Over there.
12. And the corporate developer thanked Yoc‑

13. And Yoc-am called out unto the corporate
developer, saying: Just a minute.But the cor‑
porate developer was deep in conversation
with theMic-rosoftee,andheardhimnot.

14. Thus, aftermanymoresimilar failures, Yoc‑
amwent back upto the valley of the Scotts
with a fu l l basket.

he com ing of borland.com

1. And the Nasdaq looked down
uponthe l a b o u r so fYoc-am, and i t

was mightily unimpressed.
2. And Yoc-am in turn looked upon the wrath of

Nasdaq, and was sore afraid. And he spake
boldly unto hiss h a r e h o l d e r s ,saying: I shall
slay one in every fiveof the sons of Kahn, it
is the aggressive and logical thing to do.
Moreover I shall create a new divisioncalled
borland.com which, having a lower case,
shall beamighty hit onthe Internet. Oh, and
it might beeasier to sell that way.

10.

11.

Thus did Yoc-cam do these things. He did
slay one in every fiveof the sons of Kahn,
and the valley of the Scotts r a n red with
their blood. And he did make a new divi‑
sion, and called it borland.com, andpu t in
it most of what was left of Borland.Andhe
did other stuff wi th the Visigenics b i t of
Inprise, which frankly is of Jitt/e interest.
Moreover it came to pass that a great
bewailing went up among the borland.com‑
ites, who had been Inprise-ites, who had
beenBorland-ites.And when they began to
get over themassacre, they cried out to one
another saying: Who shall lead us in this
our hourof great need?For surely the lead‑
ership of borland.com is a can of poisoned
Kool-Aidwi th worms in i t .

. And there was heard a noise from the
InterBase cupboard. Anda l i t t le voice
said: The door is stuck. Will somebody let
me out?
And using his great and mighty strength,
the Giant I unlockedthe door usingak e yhe
happened to have.
And lo! They beheld a small baldmanwith
a beard,b l ink ing in the sunlight.
And the borland.com-ites, who had been
Inprise-ites, who had been Borland-ites
cried out wi th onevoice saying: Our leader!
Our leader!
In his dismay, the small man tried to run
away, but the Giant I was standing on the
tails of h is coat, and he ran only in Jittle
circles.
Then Char Leecalvert burn t h i s Inprise T‑
shirts in public, and Zackur-Lockur wrote
jo l ly articles for the web site, and Giant I
went unto the newsgroups of the Internet,
yea unto the very pits ofdirt and filth of
the earth.
And they cried out with one voice, saying:
A l l is well! A l l is well!
. But customers of the sons of Kahn remem‑
bered yet again the wisdom of the great
English prophet M’andee-rice Davis. And
such men began costing ports to Vi Su‑
Albahsic, just tobeonthe safe side. |
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Onemakessoftware theft
i l legal, the other makes it

impossible.
If you would rather take the law into your own hands, the DESkey range of

products have security designed in to 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 minimum of effort.

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

Don't j u s t Dongle i t ‐ DESkey it

PC MAC PCCard UN IX e tc

Designed fo r

Microsoft
Windows95

Da ta Encryption Systems Limited Silver Street House, Silver S t r e e t , Taun ton , Somerset TA13DL
Telephone 01823 352357 Fax01823 352358 BBS 01823 352259 E:mail sales@des.co.uk www.des.co.uk
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