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YOU’VE GOT THE
GREATEST SOFTWARE IDEA
ON THE PLANET.
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When you have a great idea, nothing
should stand in your way. We're here to
help with the IBM Solution Developer
Program, designed with you in mind,
offering support at every step. We even
make it easier to design applications that
are ready for e-business. Can you believe
you can join at no charge? You can. You
don't have to walk on water to get there;
just visit www.ibm.com/PartnerInfo

| In Brief

HOW TO TURN YOUR IDEAS

Solution Developer Program

Fast, complimentary testing.
Get to market faster by using the worldwide IBM
Solution Partnership Centers. where you c a n enable
and test your applications across various platforms
at no charge. While there. use the [ B M Solution
Studios for Java’ to thoroughly test your code across

all IBM and many non-IBM platforms. Find out it
your application is 100% Pure Java compliant betore
submitting it for certification.

Tivoli.
Making business computing easier.
Here’s the news: Tivoli’s Product Partner Programio

can lead to big opportunities. Get training, develop‑
m e n t assistance, certification. and joint marketing
programmes. Make y o u r applications m o r e flexible
with Tivoli. For the full story, visit o u r Web site.

Lotus.
Offering you everything but the kitchen sink.
Unless. of c o u r s e . you can use a sink in develop‑
ment . Lotus will give you everything you need to
build solutions on their applications: software. tools.
information, training. support. and beta software.
Visit o u r Web site to find o u t m o r e .



INTO SOFTWARE. FASTER.

Think of the money you'll save. It’s time to go global.
Stroll the virtual corridors of IBM’s Hardware Join o u r online catalogue: The Global Software
and Software e-business Malls?” where you can Solutions Guide is the A-to-Z list for international
get access and discounts on the latest versions customers and resellers looking for software. Your
of IBM application development tools. software software.The Guide istranslated into six languages
and operating systems. aswell aslow financing and is heavily promoted by IBM advertising and
rates on hardware. These gigantic discounts direct mail. Weeven send sales leads straight to
can shrink your development costs. Visit o u r Web your home page. Soyou'll be out there, right in
site and get yourself adeal. front of the people you want to reach.

IBM SanFrancisco.
Making Java real for business.
“Do more and faster” is the standard mantra for
SanFrancisco, one of the biggest Java initiatives
around. You get pretested components that give
you ahead start in buildingapplications, and cut
down y o u r time to market. Its all on our Web site.

e-business

FOR MORE INFORMATION, v i s i t WWW.ibm.com/PartnerInfo
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Netfinity servers are available with Intel® Pentium’ II Xeon" processors. And, we also
offer mo re solutions for Microsoft Windows NT than any other company. Hardware,
software, applications or services? In fact, all the solutions you need to make Netfinity

servers and Windows NT ready for y o u r business: and all under one roof. Register today.

>CX P O R
EDINBURGH: 21 October » LONDON: 3-5 Novembera
To register, free, call
0800 316 6100
or register online at www.ibm.com/uk/expo98
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VISUAL BASIC ADD-ONS

3d Graphics Tools 5.5 (32bit) £138
ActiveThreed £84
ActiveX Gallimautry £65
Applet Designer Enterprise 1.7 £360
Calendar Widgets £84
ClassAssist £148
CodeReview Pro £412
Communications Library 3.5 £139
Crescent Internet ToolPak 4.0 £206
Designer Widgets 2.0 £84
Developer's Suite NetWare 5.0 £343
FailSafe Pro £412
Fax Plus 2.0 £174
Helping Hand3.0 £104
List Pro £148
List & Labels for VB5.0 £227
PowerTCP Internet Toolkit £409
QuickPak VB/J++ £168
Resize £42
Sax mPower 98 £295

WEB DEVELOPMENT
3D WebMaster £995
Cold Fusion App Server Pro 3.1 £729
Cold Fusion Studio £215
Dreamweaver 1.2 £299
Fireworks 1.0 £299
FrontPage98 £107
HomeSite 3.0 £65
HoTMetaL PRO 4.0 £98
Internet with an Accent £105
Linkbot £165
Netintellect £158
PageNiill £87
QuickSite 3.0 £34
SiteMaster Development Server £674
SiteSweeper Workstation 2.0 £240
Visual interDev 6.0 £386
Visual WebGrid Pro £121
Web Factory Site Builder £82
WebEdit Pro 3.1 £67
WebTrends Log Analyzer £210

C & C++ FOR W I N D O W S

Charts & Graphs
3D++ Class Library £290
GraphiC/NT 7.0 £360
Real-Time Graphics Tools £315
Ultimate Chart Pro £568

Comms
COMM-DRVILIB 16.1 £132
Fax C++ SDK for Win16/95 £905

Compression
Compression Plus 5.0 £174
Crusher! Win32 £225
Greenleaf ArchiveLib 3.0 £210
PKWare Data Comp Lib Win32 £223

Database
DISAM96 for Win9S £715
ProtoGen+ Client/Server £1360
Report Writer Visual Coder £75

Gui
Ultimate 16-Bit CoolTools £215
UltimateToolbox £372
Zine 4.2 for Win32 £658

Images - Bitmap
Ad Oculos Win32 £333
Image SDK Pius for NT £595

System Level
DrDeeBee ODBC Driver Kit Bronze £2161
Driver::Works 2.0 (Win98 &WinNT) £574
SmartHeap for Windows Win32 £615
WinDK 2.6 £484
WinDriver PC! WinNT £564
WinRT for C/C++ 3.0 £280

Tools
BoundsChecker C++Builder £354
BoundsChecker VisualC++50 £406
C-Cover 4.0 £495
CC-Rider 6.0 (Win32) £293
Exemplar Setup Toolkit Pro £130
Genitor Corporate £518
UltimateWizard Factory £162

INTERNET TOOLS

Hacksaw (Win32) £34
LittleBrother Professional (10 user) £354
Wingate Prof (Unlimited Users) £501

0897

SPEED Ferret for VB5 £88
Spyworks Pro Subscription 5.0 £193
Total VBSourceBook intro Offer £202
True DBGrid Pro 5.0 £201
True DBList Pro 5.0 £125
True DBSuite5.0 £335
VBAssist 5 £110
VBTools £84
Year 2000 Detective Standard £495

D ATA B A S E
CA-Visua! Objects 2.0 Std £82
Clarion 4.0 Professional £336
Paradox (Win32) 7.0 £94
Personal Oracle7 £305
PowerBuilder Desktop 6.0 £192
Sybase SQL Anywhere Studio £295
Visual dBase Pro 7.0 £248
Visual FoxPro 6.0 £386

Generic OCXs & DLLs

Bar Code Internet
Bar Code Pro £186 Distinct Visual Internet Toolkit-32 £345
d-Barcode-32 Developers Kit £139 dsSocket OCX 1.7 £70

Charts &Graphs SocketToo's £186

3D Business Graphics 3.0 £206 i c e d bed s i i cme
Chart FXEnterprise 3.0 £254 Multi-Function
First Impression 5.0 £133 ActiveX Component Suite £209
Graphics Server 5.1 £210 OLETools £139
Olectra Chart £255 Stamina £150
ProEssentials 2.0 £220 Reports

Comms Crystal Reports Pro 6.0 £221
Greenleaf CommLib 5.2 (DLL) £235 Crystal Reports Standard 6.0 £93
Sax Comm Objects Pro £296 Report FXWin32 £209

Data Grids & Spreadsheets Spell Checkers
DataTable OCX £132 Sentry Spell-Checker Engine £226
Formula One 5.0 £138 VisualSpeller 2.1 £103
Spread 2.5 £182 Sundry Components
Ultimate Grid 97 for Activex £202 ActiveX Voice Tools £245

Database App-Link RADX Workstation £139
Classic Data Control for Btrieve Std £175 Driver::Agent Win95/98 £175
CodeBase 6.3 £295 Input Pro £93
VBtrv Toolbox Controls 4.1 £209 InterCom System £131

phics Modern GuardX £414
tobe Schedule/OCX £152

ra £226 Solutions::PIM Pro £235
p e t e r £843 Solutions: ‘Schedule £200

Gui UCalc Fast Math Processor £145
AceToolbar £75 Text Editors
Acieleer £64 ALLText HT/Pro OCX £279SuiteFace £255 HighEdit Pri 281ighEdit Pro
WinX Component Library £132 SourceView ActiveX £226
mney £233 TXText-Control Collection OCX £263

Images
Docs & Images 3.0 £206
ImageGear98Std ActiveX 6.0 £483 e ROGRAM aNG
ImageKnife/OCX 3.0 £348 pe
ImageManActiveX Suite 5.0 £343 en cce+
magn OC eee Comms Components
LEADTOOLS Imaging 10.0 £336 Custom Controls Database
TWAINWizard £99 Debuggers Delphi
VectorFX £244 Editors Fortran
Victor Image Proc for Win32

JAVA ADD-ONS
CalendarJ
Data ExplorerJ
DataGateway for Java Professiona!
DataTableJ 2.0
J/Crypto
JClass BWT
JClass Chart
JClass DataSource
JClass Field
JClass HiGrid
JClass LiveTable
JSuite
Multilizer for Java Standard
TabJ
TreeViewJ
Ultimate Grid 97 for Java
Wind
Hands on Java
JProbe Profiler
SourceGuard Professional

EDITORS
Codewright Prof 5.0
Epsilon 9.0
Kedit for Windows
Multi-Ecit 8.0

£390 Graphics GuI
Internet Lisp
Modula-2 Multi-Tasking
Pascal Prolog
Smalitalk saQu
Version Control Visual Basic
Windows Xbase

We stock many i tems for which there
is no space in t h e s e advertisements

L O W P R I C E S .
» MICROSOFT & BORLAND

Visual Basic 6.0 Professional £386
Visual Basic 6.0 Enterprise £916
Visual C++ 6.0 Professional £386
Visual C++ 6.0 Enterprise £916
Visual Studio 6.0 Professional £763
Visual Studio 6.0 Enterprise £1120
C++Builder 3Standard £78
C++Builder 3 Professional £369
Delphi 4 Standard £78
Delphi 4 Professional £415

WITH FULL TECHNICAL SUPPORT

Visual UML isa state-of-the-art object‑
modeling too! that iseasy to use and
Provides complete support for all ten of
the diagram types defined in UML 1.1
Class, Object, Package, Use Case,
Collaboration, Component, Deployment.
Activity, State and Sequence diagrams.
Visual UML features an intuitive MD! user
interface, project/diagram explorer.
nested/composite chart objects, diagram
linking, reporting, group editing, integrated
internet connectivity and chart export to
Windows metafiles, HTML and PDF.
Visual UML Professional for Visual
Basic a d d s an integrated, bi-directional
Visual Basic interface with code generation
and reverse-engineering of Visual Basic
(4.0 - 6.0) projects, c lasses, etc.
Visual UML Developers Edition adds
Visual Basic for Applications (VBA) and a
bi-directional interface to the Microsoft
Repository for model storage.

Printed Documentation,
Books and Tutorials for

Visual Studio 6.0
Get Up To Speed With The New
Generation Of Microsoft Tools

Most of you upgrading to the latest
Microsoft development tools will find
something in the books section of our web
site under programming languages, from
printed manuals to CD-ROM tutorials.

Power Pack 3.0
Save Over 55% With This Bundle of
ADO-Compatible Activex Controls

Power Pack 3.0 bundles alll of Luxent
Software's Graphics Components at a
Saving of 58% on the individual prices. It
includes 3D Business Graphics (2D & 3D
charting), Docs & Images Annotations
(bitmaps & vectors), CAD Images and
MAP images. All of these components
support ADO data binding and are fully
Compatible with Visual Studio 6.0. 30 day
trial copies can be downloaded -why don't
you try them out?

ActiveX Component Suite
A Value Bundle of ADO/OLE DB

Components
ActiveX Component Suite 3.0 bundles
three of the best selling ActiveX products
on the market into one low-priced toolkit. It
includes Data Explorer 3.0, DataTable 5.0
a n d WinX Component Library 3.0 (which
includes TreeView). All of these fully
support ActiveX Data Objects and OLE DB
for compatibility with Visual Studio 6.0.

MailBuilder
Do You Want To Build E-Mail

Applications Quickly and Easily?
MailBuilder is a set of ActiveX controls and
drop-in forms that make it quick and easy
to build e-mail applications. It includes an
enhanced SMTP (ESMTP) contro!
supporting pipelining and DNS, an
unsurpassed MIME control with MIME
editing capabilities and local MIME
processing, a POPS control, high
performance IMAP4 (the latest and
greatest for remote management of e‑
mail), reusable, drop-in forms and seven
sophisticated s a m p l e applications. The
controls have been extensively tested for
compatibility with a wide variety of e-mail
products. Why don't you try itout?

FORTRAN
Absoft Pro Fortran £473
Absoft Pro FortranMP- £608
DIGITAL Visual Fortran Standard £423
Essential Lahey Fortran90 3.0 £181
FortranPlus System £250
Lahey Fortran 90 4.5 £762
Salford FTN77 Dev Bundle £795
Watcom Fortran 77 11.0 £295



The Enterprise factor
Many found the

change of name
from Borland to

Inprise qui te
| ridiculous. To

~) take cheap
shots at

Borland for this
move is rather

hypocritical though. This was
only a very visible effect of a
trend that started much earlier
and is not l imitedjus t to
Inprise. Marketingdepartments
of software publishers and of IT
companies in general have
definitively adopted this word
as a favourite (alongside worse
ones such as ‘leverage’).

The irony of this situation is
that the E word is most
prominent in the discourse of
companies that were originally
targeting exclusively the (lonely)
desktop. It feels l ike a self‑
fulfi l l ing prophecy: i f we keep

Techno
If you’re a Star Trek

@ , \ fan, you’ll be
} \, familiar wi th

f the te rm
technobabble.
It refers to the
longand often

incomprehensible
streams of dialogue the

actors on that show are required
to learn. Such as ‘the magneton
flux generators have de-polarised
due to the inverted tachyon field,
Captain’. It doesn’t mean much to
you andme, whether we already
know about tachyons or not. In
fact, it doesn’t generally mean
anything. Technobabble is an
easy way to explain away those
things that cannot beexplained.

Slightly over a year ago, I
remember going to a visual
tools conference that was heldat
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repeating the E word enough
i t ' l l have to become true!

Daryl Plummer,VP and
Research Director (Application
Development Tools and
Technology) at the Gartner
Group, mentioned in a recent
presentation that about 20% of
a l lapplications developed are
enterprise applications. This
might surprise you asbeing very
little, but for the Gartner Group,
enterprise software means high
volume transaction applications
that manage the core business of
an enterprise. A fair definition.

In the case of Inprise and
most of its competitors, the E
word has many very different
meanings. Br ian Ledbetter,
Product Manager at Inprise,
considers it to be a combination.
of three things: software that is
notjust a boxedproduct,
support (often done in
partnership wi th system

abble?
acollege of Oxford University.
Apar t from the extreme spartan
nature of the accommodation,
the only th ing that sticks in my
mind is attending a talk on
‘advanced C++’. Now I consider
myself a reasonably competent
programmer, although by no
means a coding genius. But
about ten minutes into the talk,
Isuddenly realised that I didn’t
understand a word being said. I
should hastento point out that
this hadnothing to dowith the
presentation style of the
speaker, as he was a
professional trainer and by all
accounts was very good at his
job. It was simply that the
streams of C++ minutiae
spewingforth hadbecome,to
my supposedly trained ear,
technobabble.

integrators), anda
comprehensive solution. At the
same time he also defines the E
word as being a departure from
Windows N T; internally the
word implies support for
Windows NT and 95, Unix,
AS/400, mainframes, and
packages such as SAP. The first
definition, which covers
offering TP Monitors, might
lead to systems fit t ing the
Gartner Group definition.

On the other hand,the second
definition partly fits another
situation that has arisen these
last few years, ie it is usedmain ly
to differentiate product offerings
from ‘standard’ and
‘professional’ editions. In this
latter context (replacingwhat
were calledClient/Server
editions) what is it if nota
licence to print money?

The ma in difference
between the enterprise edition

The question I have to ask is
this: is it just me,or has C++
becometoo complex for its own
good? What started out asa
‘better C’hasbecome a many‑
headedmonster, apparently
developing into the all-purpose,
all-singing, all-dancing, al l
exception-handling language of
the decade. As an
unreconstructedC programmer,
Ihavenever beenable to get used
to a l l the excess baggage that
seems to come with C++. I l iked
the idea of sail ingclose to the
wind, of usinga language that
was best described asmid-level
rather than high-level. I liked
beingable to dounsafe casts if
my programsneeded it . In short,
l i k e dbeing in control. With
C++, I n o longer feel in control.
It’s too much like hardwork.

S O A P F L A K E S

and al l the others is database
support. These days, apar t
f rom specialised fields such as
embedded systems, everyone
at some point or another needs
to access a database, and it
even sometimes make sense to
have a database in an
embedded product. If you can
guarantee that you’ l l never
ever need to wri te a n y code
that accesses a database, the
professional edit ion migh t be
enough. B u t even then
sometimes you st i l l need the
enterprise edition to receive
more comprehensive
documentation. As to the
standard edit ions, they rea l l y
feel l ike a l e a r n i n g tool o r a
taster for the real thing.

As DaveJewellmentionedon
Cix,perhapsall this should be
attributed to a misspent youth
watching too muchStar Trek.
David Mery

I wonder how many
developers truly understand the
current C++ language, or use it
in their software. I suspect that
developers simply use the flavour
of C++ that they needfor a given
project. When a language gets so
complicated that experienced
programmers become confused,
it’s time to goback to the drawing
boardand start again. I notice
that PJ.Plauger, a luminary of
the C++ community, is
promoting ‘EmbeddedC++’.
This is not,as you might suspect,
C++ specialised for embedded
systems, but a cut-down bare‑
bones version of C++ (no
multiple inheritance or virtual
base classes, for example).
Perhaps this might be the ‘better
C’that was the original goal.
NeilHewitt
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Isolating performance bottlenecks
TestSuite Enterprise 5.0, as the
name suggests, is a suite for test‑
ing enterprise applications. Mer‑
cury Interactive's suite comprises
LoadRunner 5.0, for load testing,
TestDirector 5.0, for general test
management, and WinRunner 5.0,
for functional testing.

In addition to detecting prob‑
lems, Mercury Interactiveclaim that
LoadRunner can not only predict
application behaviour but also find
performance bottlenecksand quick‑
ly i s o l a t ethem. Version 5.0 includes
three new monitors to help users
isolate system problems. Load‑
Runner's Transaction Breakdown
Monitor displays client, network,
and server delays for end-to-end
transaction response time. The Net‑
work Delay Monitor helps users
determine delays per segment in
the network, and the Server Moni‑
tor provides real-time monitoring
of server performance.

TestDirector 5.0 manages the
testing process to determine an
application's readiness. It com‑
bines the planning, execution, and
tracking of test ing through the use
of a single central repository. It is

‘ODBC

u r e , F l i g lh t _ n u n b e r , d e p a r t u r e

‘08:00 AM 11:00AM
10:24AM 91:24 PM
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11:23AM 01:10 PM
05:29PM 07:10 PM

10nore dat:
x a r t u r e F R

I rd_ fe tch : S r o w ( s ) F e t c h e d ( n o n o r e dat

designed with an ‘open test archi‑
tecture’ to preservethe use of exist‑
ing tools within an organisation. A
visual application programming
interface enables any application
to communicate with anyTestDi‑
rector project database and create,
retrieve, and update project data‑
base records. TestDirector can
drive other testing tools and return
results to the single repository.

WinRunner 5.0, for functional
test ing, sees add-in support for
test ing Java environments such as
Sun's Java Development Kit and

HomeSite is where the HTML is
HomeSite 4.0 is the la tes t release of Al laire 's H T M L edi t ing tool.
Version 4.0 adds a visual development environment to i t s H T M L
code-centric edi t ing approach. A imed at professional web develop‑
ers, the idea is to provide fullcontrol over H T M L code combined w i th
the flexibi l i ty of visual pagedesign. It provides s u p p o r tfor theSyn ‑
chronised Multimedia Integrat ion Language (SMIL) , DHTML,Cas‑
cading Sty le Sheets, and JavaScript.

There is an edit view for wr i t i ng code, a design view for design‑
i ng pages visual ly, and a browse view for checking t h e progress of
asite in a browser.To automate recurringtasks, user-defined macros
and programmable ho t keys have been added.The n e w interface is
customisable wi th dockable toolbars and support for tag snippets
that can be private or shared with ateam. Among new code-edit ing
features there is a t a g inspector property sheet and customisable
colour-coding for JavaScr ip t , ASP, Perl, SQL, and DHTML. There
is a style editor for ed i t ing Cascading Sty le Sheets.

Version 4.0 supports source control systems, inc lud ing Visu ‑
al SourceSafe, fo r t h e bu i ld ing and management of large-scale
sites. Final ly, it includes enhanced H T M L validation, spel l check ‑
ing, and l ink verification. For Windows 95, 98, and NT, it is priced
at £75. It is available for evaluation from the Web. Unipalm are
the UK distr ibutors.
wwww.allaire.com/HomeSite
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Java Foundation Classes, People‑
SoftWeb,Oracle Developer/200and
Oracle Applications NC. Users can
perform functional and load tests
for Java-based applets and appli‑
cations as well as test Netscape’s
Communicator, Microsoft's IE,and
Sun's Applet Viewer usingTestSuite
Enterprise.

TestSuite Enterprise 5.0 sup ‑
ports ‘out of the box’ lifecycle tools
such as Intellicorp'sL i v e M o d e land
Select Software's Select Compo‑
nent Factory.
w www.merc-int.com

Two small
footprints
ObjectStore PSE Pro 3.0, the Java
and C++ embedded database
suite, comprises two ‘small foot‑
print’ DBMSs - PSE Pro for Java
(300 KB) and PSE Pro for C++ (150
KB) - anda set of visual develop‑
ment and data synchronisation
tools. It runs on any Java-support‑
ing platform.As well as Personal‑
Java, the Handheld PC Prof‑
essional Edition ofWindows CE
will be supported.”

The suite includes new data
synchronisation and enterprise con‑
nectivity features via XML and
COM/DCOM.

ObjectStore PSE Pro 3.0 is
available from the Web. The Devel‑
oper Edition costs $245 per devel‑
oper, and anend-user licence costs
$95 per user.
w www.objectdesign.com

N E W S

Stingray now supports Visual
Studio 6.0.The Stingray division of
Rogue Wave Software has
announced that i ts MFC extension
classes, ActiveX controls, WFC

components, andVisual Case tool
will be fully compatible with
Microsoft's latest release.
www.stingray.com

The Digital Enterprise Toolkit for
Visual Studio extends the
capabilities ofVisual Studio to
support applications for Digital
Unix. The Enterprise Toolkit
provides additional Unix and
product documentation such as
the Digi tal Unix reference pages
and programming documentation.
www.unix.digital.com/enterpriseto
olkit/index.html

3D Cont ro l from Superscape is
for developers wishing to
introduce interactive 3D
environments into their
applications. As an ActiveX
control, it is designed to provide
integration with other
development tools, such asVB
and Delphi. It is priced on a
runtime licence basis.
www.superscape.com

With the Ermas Active Server
Suite developers can control
access to web pages, build
DHTML tables from database data,
manage user profiles, create and
send email, and securely move data
to and from a web server.
www.componentsource.com

Users of Enterprise and
Workgroup editions of Ingres II
will have access to OpenROAD
4.0 (Open Rapid Object
Application Development) a
major release of Computer
Associate's graphical
development environment for
building client/server
applications.
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WSC has released the Document
Object Model (DOM) Level 1
specification asaW3C
Recommendation. It defines a
platform- and language-neutral
interface to access and update
dynamically a document's
content, structure, and style.
www.w3.org

Omnis Studio 2.0is aRAD tool.
A Component Store allows the
integration of JavaBeans,
ActiveX controls, and Omnis
components into applications.
The Property Manager and
Notation Inspector enable the
interrogation and modification of
such components.
www.omnis-software.com

COOL:Gen 5.0 is Sterling
Software's model-based
application and component
development tool. Support for
transactional middleware has been
extended by integrating IBM's
TXSeries E n c i n aAPI. There is
enhanced support for BEA's
Tuxedo and it can target HPUX 11.
www.sterling.com

FortéWebEnterprise Professional
Edition, including Forté
WebEnterprise Designer and
FortéApplication Server, enables
the rapid creation oftransactional
web applications. For Windows NT,
Solaris, and other Unix platforms,
pricing starts at £24,990.
www.forte.com

Embedded System Products
(ESP), the real-time kernel
provider for embedded
applications, will merge
operations and product lines with
Beacon DevelopmentTools. ESP.
now produces BeaconSuite, an
integrated development
environment for 16- and 32-bit x86
applications.
www.rixc.com
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Java in Progress
Progress Software announced ver‑
sion 3 of i ts integrated develop‑
ment environment and application
server Apptivity at its user confer‑
ence in London last month. Both
the IDE and the server envi ron ‑
ment have been extensively im ‑
proved with many new features,
wizards, and a look more similar to
Microsoft's Visual C++.

For instance,Apptivity now inte‑
grates with source code control ap‑
plications and supports multiple
typed projects. JavaBeans, Busi‑
nessBeans (a server-side extension
of JavaBeans which allows distrib‑
uted multi-tiered applications), and
Enterprise JavaBeans are support‑
ed. The Developer toolset is part of
the SmartComponent Framework
intended to build components
reusable in many applications.

The SmartClient feature of the
application server adds s u p p o r tfor
HTML clients in addition to Java.
The socket-based client/server
has been replaced by IIOP, hence
communication, proxy support,

am
P O L © PlarcSiaatenPasae sane
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distribution and load balancing are
provided by Corba objects. Smart‑
Connect lets an application con ‑
nect to non-ODBC data sources
and automatically converts the
data in rows and columns.

SSL-enabled communication
has been added and the Apptivity
Explorer provides system manage‑
ment in a Java-based tool.

App t i v i t y 3is promoted asaJava
application server, the emphasis on
Java is pervasive throughout all

The face of faceless devices
Wind River Systems, the provider of software development too ls
for embedded applications, is a iming to put a ‘face’ on faceless de‑
vices with the addition of HTML Works and eNavigaior to i t s Graph‑
ics Portfolio.This is a collect ion of products tha t enableGUIs and
the rendering of graphicalcontent on tradit ional embedded devices.
The other t w o core products are PersonalJava for VxWorks and
Zinc for VxWorks.

HTML Works is a set of HTML and JavaScript components for
Wind River's VxWorks. There is a reference UI that enables devel‑
opers to bui ld and deploy more complex interact ive Uls for embed‑
ded devices that are connected to a network but do not perform gen‑
eral web browsing.

eNavigator is Wind River's version of NCI’s eNavigator product.
I ti s aweb browser too lk i t for a p p l i c a t i o n s- such a sinformation ap ‑
pliances, kiosks, and handheld dev ices - t h a t requi re a s imp le
browser f o r retrieving and displaying informat ion.

PersonalJava fo r VxWorks c o m e s w i t h a reference ‘ look-and ‑
feel ’ implementat ion too lk i t bu t al lows OEMs to define unique ‘de ‑
signer-brand’ interfaces. Wind River claim to offer the first RTO S
port of PersonalJava tha t has been certified for f u l l compat ib i l i ty.

Finally, Zinc for VxWorks is a tool suite for developing small-foot‑
print, nat ively compiled GUIs for performance-driven embedded de‑
vices. It provides aC++ A P I for the creation of graphical user inter‑
faces and event-driven applications. It includes GUI libraries, a visual
design tool (GUI builder), and a portable make ut i l i ty.
w www.windriver.com

= a a a

Progress presentations. Surprising‑
ly, Progress insists more on the Java
support than on the functionality of
i ts application server. However, Rick
Reidy (VP product development) ad‑
mits that other languages will be
supported in the future. The first
step wi l l be C++ components,
wrapped as Enterprise Java Beans.

Apptivity 3 is scheduled to ship
at the end of the month. Apptivity
Developer will be $995.
w www.progress.com

The rule of code
Logiscope C/C++, from Reflex
Technology, is asoftware develop‑
ment tool for analysing code com‑
plexity, measuring test coverage,
and verifying programming rules.
Version 2.0, for Windows 95 and
NT, sees the addition of a C
RuleChecker module to allow
users to create and verify pro ‑
gramming rules. Logiscope C/C++
consists of three modules: Audit,
TestChecker, and RuleChecker.

The RuleChecker module con‑
tains 50 predefined rules, as well
as any custom rules created bythe
user. It acts as an extra form of ver‑
ification for coding standards.

The Audit module is used to
specify quality requirements for a
given project's source code and to
quantitatively check the software's
conformity.TestChecker allows de‑
velopers to measure the complete‑
ness of tests with various test cov‑
erage metrics.
w www.reflex-tech.co.uk
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Internet using PVCS Web-enable:

of t h e above!

Meeting tight development schedules means managing
projects quickly and possibly from distributed locations.
So, what better tool to use than the Internet?
With Internet-enabled PVCS Software Configuration
Management (SCM) tools, development teams can work at
full speed and co-ordinate projects whether members are
based down the corridor or around the world.

Call UKMarketing on 01727 813302
for your FREE White Paper or visit
our web-site: www.intersolv.co.uk to
download FREE evaluation software.



“A real solution for
a realproblem.”
Zona Research

USEJPROBE TOFIND:

©Memory leaks
¢ Excessivemethodcalling
¢ Inefficientalgorithms
¢ Excessiveobject creation
/ / 0 blockage
¢ Excessive thread creation
¢ Inefficientmemory usage

“The leading vendor
ofJava components
is KL Group.”
Price Waterhouse

Java WorkShop
JBuilder
PowerJ
SuperCede
VisualAge for Java
Visual Café
Visual J++
andmany more...

“JClass components
have already saved us

of development time.”
Chisholm Technologies
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JClass LiveTable
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Template specialisation for CodeWarrior 4
CodeWarrior Professional 4 is the
latest release of CodeWarrior soft‑
ware d e v e l o p m e n ttools forWindows
and the Macintosh. The release
includes an improved version of
Metrowerks’ IDE,enhanced support
for C++ and Java development, and
further processor-specific code-gen‑
eration support for PowerPC and
Pentium-class processors.

There area n u m b e ro fupdatest o
the IDE, principally support for the
familiar Windows MDI interface.
There is improved breakpoint man‑
agement and integrated debugging.
A resourceeditor enables program‑
mers to develop Windows resources
such as icons and bitmaps. Support
for external editors allows develop‑
ers to plug-in their editor of choice.
Finally, there are GUI-building tools
for the Mac environment.

In terms of processor-specific
code-genera t ion ,there are three main
enhancements. First,there is an easy
to use interface for controlling opti‑
misation levels ofcompilations. Sec‑
ond,automatic vectorisation of loops
for Intel MMX and AMD-K6-2
3DNow!, is provided for advanced
multimedia applications. And there
is support for Microsoft-compatible

C++ exceptions, enabling the port‑
ing of VC++ code to the CodeWar‑
rior environment.

The new C++ features include
partial template specialisation,
member templates, and partial tem‑
plate function ordering. For Java,
developers can c o m p i l eto the JDK
1.2 Java Language Specification,
and there is support for running and
debugging on Sun Java 1.1.6 JDK,
Apple 2.0 M R , and MicrosoftVMs.

C WP r o f e s s i o n a l4also includes
afile comparison t o o lfor the graph‑
ical comparison ofindividual source
files or entire folders containing
multiple source files without the
help of version control software.

Test smart not hard
Rational Software isto launchPerformanceStudio, aweb-based Enter‑
prise Resource Planning (ERP) and mult i- t ier performance tes t ing
system. It usesthe concept of virtual user test ing, and includes Ratio‑
nal's Robot product for scr ipt recording and test management. Four
features a r e highlighted by Rational to improve ease-of-use, accura‑
cy, and scalability of testing: DataSmart Recording,Cl ientSmart Pac‑
ing, LoadSmart Scheduling, and ServerSmart Playback.

DataSmart Recordingautomatically generatestest scripts using
variables and bindsthose variables to actual test datasets. The result‑
ing test scripts, when played back, c a n feature unique data fo r each
virtual user. ClientSmart Pacinga t t e m p t sto ensure the closest pos ‑
sible reproduction to ‘live’ application performance by differentiat‑
ing delays of user ‘ think times’, CPU processing issues, and server
response times. LoadSmart Scheduling providesthe graphical mod ‑
elling of complex, multi-user scenarios. It turns individual scripts into
schedules tha t can be scaled from ten to ten thousand users without
changing a n y of the scripts or the workload description.

Finally, ServerSmart P layback providest h e m e a n s to capture
server response when playing back dynamic web page content.

PerformanceStudio supports system performance tes t ing for
web serve rs f r om Netscape, Microsoft,Apache, and Sun.
w www.rational.com
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CodeWarrior Professional 4 is
distributed by Full Moon Software
at £299. Academic pricing is £85.50.
One free update andtechn ica l sup‑
port for a year are included. Site
licence pricing is available.

Finally, two further announce‑
ments from Metrowerks. First, there
isCodeWarr iorforPowerPC Embed‑
ded Systems. This will support
Motorola's MPC8260 PowerQUICC
Il processor. Secondly, Metrowerks
is to partner 3Com to support Palm
Computing Platform developers:
3COM will market CodeWarrior for
Palm Computing Platform as a
3Com-branded product.
w www.metrowerks.com

RAD SQL SDK
The Pervasive.SQL Software
DeveloperKit is acollection of RAD
resources, including I*net Data
Server, ActiveX controls, a Java
Native Interface(UNI),and support
for all majorWindows development
environments. The collection is
d e s i g n e dto speed the development
of applications based on Perva‑
sive's embedded database engine.

The I*net Data Server provides
a direct connection to Pervasive‑
based data over the Internet,
in t ranets, or extranets. This con ‑
nection uses the same transac‑
t ional access method to data as
with LAN/WAN-based applica‑
tions running over the network.

The SDK will be sold for $149
until the end of the year when the
standard price will be $295.
Ww www.pervasive.com

N E W S

The web-enabling of legacy apps
is provided by a Java version of
Lincoln Software's application
development tool, Engineer for
CICS. As well as 390 CICS
systems it works with CICS on
NT or Unix.
www.linco/nsoftware.com

The ComponentSource Escrow
Source Code Service is aimed
at increasing the adoption of
component usage. The s e r v i c e

entails pre-packaged
component vendors depositing
their source code with
ComponentSource, who then act
a s a n e s c r o w agent.
www.componentsource.com

Compuware's UNIFACE
application development
environment has been extended
with support for Corba to widen
user choice of component types,
and for Java RMI for the
construction of front-end
components. Workflow
capabilities have been added.
www.compuware.com

Superscape claim that Viscape
Universal is the industry's first
interactive 3D browser which
allows users to view both VRML97
and Superscape’s own SVR files,
two of the most common file
formats for web-based
Interactive3D. Available for free
download.
www.superscape.com

Gemplus, the supplier of smart
card-based systems, has
announced the Gemplus
Developers’ Program. This
includes a website with software
for download, FAQs, and APIs.
The program will initially focus on
Javacard (GemXpresso) and
web network security
(GemSAFE).
www.gemplus.com/developers
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Wick Hill is shipping the latest
version ofWRQ's PC
connectivity software for IBM
mainframe,AS/400, HP, Digital, and
Unix hosts.Version 7.0, for
Windows 95/98 and NT 4.0,
provides web-based deployment to
transparently integrate host access
applications within a browser.
www.wickhill.com

Mark 5 of the NAGC Library has
51new functions in areas of
optimisation, operations
research, s ta t i s t i cs , and linear
algebra. Fifteen existing
functions have been revised to
make the new library thread safe.
www.nag.co.uk

N A G has also released the high
performance Fortran S M P
Library for SMP Intel/NT
W o r k s t a t i o n s .The l ibrary o f
numerical and statistical
software routines has been
optimised for the Compag Digital
Unix AlphaServer and Silicon
Graphics Origin 2000.
www.nag.co.uk

Single Step Solutions for Java,
from Software Development
Systems, is a development toolset
for Java, covering the life cycle
for anembedded system. As well
as design specification and
hardware/software integration, it
provides source level debugging
support for Fas tJ , the Java
cross-compiler developed by
Diab Data.
01442 876065

Hitting the hotspot
Button ObjX 2.0 from FarPoint
Technologies is an upgrade from
ButtonMaker 1.0. It replaces the
Windows but ton control and al‑
l o w s y o u to tai lor a user in ter ‑
face. In addition to visually e n ‑
hanced buttons, the control can
create cus tomised active but‑
tons and toolbars as wel l as cus‑
tom-shaped containers. Pic ‑
tures and shapes c a n be
dynamically changedand multi‑
p le ho tspo ts c a n be inserted
with in the custom-shaped area.

Features of Button ObjX 2.0
includethe ability to create up to
512 cel ls or regions per bu t ton ,
where each cell c a n contain text,
pictures, act as a hotspot, be
transparent, or d isp lay 3D ef‑
fects. It displays aToolTip with
customised text for when t h e

a
a i e

Eontacts

cursor is over a control using cus‑
tomised or pre-defined shapes.

The control costs £140 from
Contemporary Sof tware. It in ‑

cludes ButtonMaker Plug- ins ,
containing over 150 pre-defined
buttons, and example code.
w www.contemporary.co.uk

Site management integration for HoTMetal
HoTMetal PRO 5.0, is the HTML
development tool from SoftQuad.
There is an improved three-view
approach to editing HTML pages,
integrated site management tools,
a Resource Manager including
DHTML support, a new UI, and val‑
idation checks for specific ver‑
sions of HTML.

The three editing views offered
areWYSIWYG, Source Code, and
Tags On.The first mode, for quick‑
ly prototyping pages with automat‑
ic generation of HTML, has been
improved for version 5.0. The
HTML Source v i e w has added fea‑
tures such as automatic tag com‑
pletion, syntax colouring for HTML
and JavaScript, and automatic
source layout. Lastly, the Tags On
view lets users view and edit both

Books received this month

a page's layout and HTML code in
the same interface.

I n this v e r s i o n the site manage‑
ment tools are integrated within the
application and include easy site
navigation and the checking and
management of l i n k s .AnFTP client
provides one-button publishing to
single or multiple servers.

The Resource Manager, the
next generation of FX Chooser in‑
corporated in version 4.0, is a tool
with drag and drop support for col‑
lecting and managing web effects
- graphics, animations, back‑
grounds, Applets, JavaScript, etc.

For the user interface, the new
‘Workbook Mode’ makes it easy to
switch between documents by
clicking on tabs at the bottomof the
display. There are customisable

toolbars, floating and dockable win‑
dows, and users can modify various
workspaces to suit different tasks.

In terms of HTML validation,
there is aCheck HTML command
that will validate documents against
all versions of the HTML specifica‑
tion, as well as proprietary tags
from Microsoft and Netscape.

Version 5.0 includes the HoT‑
Metal Power Pack, which is an off‑
line development and testing sys‑
tem for the HoTMetal Application
Server. Using a tags-based
markup language, developers can
create secure interactive web ap‑
plications directly within HoTMet‑
al PRO. HoTMetal PRO 5.0 is
available for Windows 95, 98, and
NT 4.0. It costs £99.
w www.softquad.com

Publisher Title Author I S B N RRP
John Wiley & Sons Building SET Applications for Secure Transactions Mark S. Merkow, Jim Breithaupt, 0471283053 £25.95

Ken L.Wheeler
Cambridge Uni Press Developing Business Systems With Corba Wagar Sadiq, Fred Cummins 0521646502 £29.95
John Wiley & Sons Fighting Computer Crime Donn B. Parker 0471163783 £22.95
John Wiley & Sons Object-Oriented Project Management with UML Murray R. Cantor 0471253030 £25.95
John Wiley & Sons The Data Warehouse Lifecycle Toolkit Ralph Kimball, Laura Reeves, 0471255475 £35.50
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Apptivity.
IntroducingApptivity 3.0 ‐ the fastest way to
develop and deploy scaleable web-based
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NEW! auto-sensing SmartClient s ports HTML, DHTML,
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Old jokes for old friends
First email, then ebusiness - what 's enext? People are sending e jokes l ike they’re going out

of fashion, which they are,says Jules.

ime was, on meetingsomeone
at a stylish party, you’d swap

phone numbers, or ( i f you get
lucky, and it’s that k indof par ty)
addresses. Now,you have no
business being at a stylish party
if you don’t have email, or
you're not prepared to use it.

There’s nothing really new
about email. It’sjust an
electronic version of the old
office memorandum ‑
remember those b ig blue pads,
and the envelopes wi th tacky
bits o f s t r i ng on the back, and
‘Please reuse this envelope’ on
the front and space for five
hundred different names,
though you never saw one wi th
more than about four (who was
it who kept stealing them, and
what did they do with them?).

The trouble with the memo
pads was that they were internal.
You couldn’t extend the system.
outside the company you were
in,which meant that if you
wanted to senda similar, short,
externalmessage, you had to
mess with the formal letterhead,
the DearSirs,and the proper
signature that meant you hadto
find a decent pen andthen clear
an islandof calm in the middleof
a heavingdesk soyou didn’t poke
a hole in the paper, and thenyou
hadto go al l the way to the post
office to buy another batchof
stamps because the last ones
were ruined,and then had to
acceptyet another call in the
middle of the day, clearing
another islandof calm in the
middle of the still-heaving desk
to find the telephone, and then
cause offence by saying ‘Who?
What letter?Oh thatpar ty !What
doyou mean, ‘negatives’? Thank
heavens that companies have
seen sense, and installedemail.
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Emai l is not a replacement
for ordinary mail. I t ’s a b i t l ike
telex in that y o u have very little
control over what the recipient
sees. There’s junk mail, but
there’s no idea of glossy
brochures. There are letters,
but there’s no letterhead. You
can’t send loads of stuff to
someone, because they simply
won't read i t , and that means
you've got to tell them jus t what
you think they want to hear,
and no more. Wonderful
system, really. I can’t imagine
going back to the old way.

Why is i t , then, that when I
look through my inbox, I find
about 2%of the traffic is
legitimate, professional stuff?
There’s stacks of junk mail, of
course (I wish I could install a
filter on the ISP!), and there’s a
few subscriptions, and there’s
the occasional letter f rom a
long-lost or dear-departed. But
the majority of the messages
(the vast majority, if Imeasure
bandwidth) is jokes. Over here
is a file tel l ing me what a mad
cow sounds like, over there is a
file of one-liners (for example,
the football coach who, when
told that one of his players got
four Fs and a D,said ‘I reckon
he’s spending too much time on
one subject’), I’ve got a song
about B i l l Cl inton and Monica
Lewinsky ( to the tune of
‘Summer Nights’ from Grease),
yesterday I got an adult version
of Tetris, half my friends are
emai l ing me for help w i th aMr
Potato Headprog ram that was
circulating a few weeks ago,
and my screen is alive wi th
bouncing sheep. People who
would w o r r y about a message of
14KB, think nothingof sending
an amusingly pornographic

a v i of 1.7MB. You’d think that
1.7 MB-worth would beside‑
splitting, but they rarely are.

These joke files are unlike
ordinary emails in anumber of
respects. First, they’re huge ‑
even the text files are mammoth
collections. Second, they have
cc lists almost as longas the
files ‐ people obviously have
joke circulation groups.They
also a l l seem to originate from
offices rather than individuals.
Finally, they have obviously
been passed from hand to hand
many times - I’ve hada
message wi th the quotat ion
arrows nested ten levels deep.

People like tel l ingjokes,
particularly very topicaljokes.
The topical jokes show that the
teller is connected not jus t w i th
famous events, but wi th enough
other people to have access to
the latestjokes ‐ there’s always
arush to tell a topical joke to as
many people as possible. People
l ike hearing the jokes for
similar reasons. The highly‑
producedjokes have a
connection to high-quality
creativity ( i n a world decorated
wi th ‘You don’t have to bemad
to work here, but it helps’ and
“You want it when? signs, a
decent joke is l ike a breath of.
fresh air) , and whole books
have been written about the
social function of the d i r t y joke.
Joke telling is, I suppose, a sort
of g roup bonding. Emailjokes
extend the nature of the group
to more l ike a Christmas card
l ist ‐ you're not forgotten, they
say, we are part of the same
global group.

But likecorporate Christmas
cards, the rise of the emailjoke
is eatingbandwidthand is
creatinga voracious appetite for

newjokes. In this environment,
the quality of the jokes is bound
to decline, repetitions are going
to increase,and the few really
or ig inal jokes are going to be
smothered in a welter of
unfunny and old ones that few
people wi l l bother to read‐ just
like clipart, the day of 100,000
jokes on CD for £25 is rapidly
approaching. Evennow, when
people on the joke distribution
lists get together, they select the
best of the massjokes to retell,
even though everybody has
heard them all. That’s because
sharing ajoke is a personal
experience ‐ you can adjust the
joke depending on your own and
your listener’s preferences, and
you inject your own personality
into the performance.

That mutation in ajoke asit
passes from hand to hand is par t
of how a joke works, yet it’s
absent in mass-mailings. That’s
whyI think, ultimately, the value
of the mass-producedand mass‑
mailedjoke wi l l decline, and
group circulation lists wi l l be
seen not asan amusing perk of
the technology, but asyet more
junk mail. But I don’t think
electronic distribution of jokes
wi l l cease. On the contrary, I
think that once the technology
becomes routine and well-used,
people wi l l useelectronic jokes
for the same socialpurposes they
always usedmanualjokes, and
jokedistribution wi l l beusedas
an excuse for gossip and small‑
talk between geographically‑
separated friends. =

Computerprogrammer, GSOH:
but 33.6 kbps modem, seekspetite
but really goodjokesfor sharing
relationship. Replies to
mayhem@jules.cix.co.uk.
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L E T T E R S

VC++ revisited
Dear Sir,
Tread with interest the article(s)
on the new version of MS Visual
Studio in the September issue,
however I havea couple of points
to raiseon the C++ and VSS
components anda couple of
questions. I have usedMSVC++
V5for its entire life and have
usedVSS versions 4and 5for
over two yearsin total. Ishould
apologise if the tone of this letter
is such that I appear to be a pro‑
UnixMS-basher, but I would like
to see some good tools fulfil their
potentialand become great tools.

On MSVC, the reviewer did
not say whether or no t the
compiler conforms to the ISO
standard. Neither whether or
not Microsoft has wrapped the
MFC into Microsoft and MFC
nested namespaces. Both these
issues are, or should be, of
interest to the professional
software engineer. I ' d also like
to know if the IMHO very
badly designed) MFC
containers have been replaced
or remodelled on the excellent
STL containers. The quality of
the Help in V5 went down h i l l so
much that I resorted to using
the help from Borland C++ 5.
The removalof links and
copious examples was
inexcusable. Have they
returned, or are the pages on
standard C++ stil l not cross‑
linked with the MS-extensions?

On VSS, is the new version
better at handlingnetwork
outages, as I hada bad
experience with Version 4 that
resulted in the complete and total
corruption of the VSS
repository? I believethis was a
direct resultof the fact that VSS
is a client only (one tier)
application ‐ nothing runs on the
server other than the file I /O,
which is performed by the client.
Ihavefound that usinga 10-base‑
T network is far more reliable
than 10-base-2 in this regard.
Also the documentationfor VSS
is very lacking in concrete
examples of how to manage
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multi-developer projects, ie how
to get the Makefile (or its binary
equivalent) into VSS sothat the
project buildoptions can be
controlled. With SCCS et al in
Unix this is sovery simple, with
VSS/MSVC this is sohard, or am
I j u s tbeingstupid and not seeing
the obvious? Eitherway, I ’d
suggest that better
documentation would help.
Furthermore, I ' d like to say that
the very attractively pr iced
ACCU/Parkway Gordon C++
Forum held in Oxford (again)
was very good value for money.
I wi l l definitely attend next
year.What surprises me is the
small number of attendees,
given its low price (£90 for two
days, including lunch) and high
educational content, supplied
by world experts. Unlike most,
but not all, of the training
‘experts’ you get in the U K ,
which in comparison know very
litt le and can’t teach either!
Opinionatedof Eastergate,
Aaron Ridout
aaron@blackcat.co.uk

C++ was finalised o n l y at the
end of J u l y by which t ime
the feature set of Visual
Studio was already defined,
so i t is n o t (yet) compl iant .
The MFC has not been
wrapped wh i l e the issue of
M F C / S T L i s one o f
coexistence ra the r t h a n of
M F C containers be ing
modelled on STL ones - M F C
and STL can be mixed and
matched as necessary.

I can’t proper ly answer
y o u r question as far as the
Help issue is concerned.
a l t h o u g hI d i d fi n d aspects o f
the Help structure confusing
and incomplete. Essentially
He lp has been significant ly
redesignedand extended and
is n o w huge,br ing ing in as i t

does the MSDN Library. I t uses
an HTML approach, requires
access to the CDs, and it
lookedas i f the fina l pu t t i ng
together was somewhat
hurr ied. Havingsaid that,
there a r e plenty of samples,
example code, and the l ike ‑
i t ’s largely a matter of
t r a c k i n g down what y o u need.

The VSS mechanisms
haven’t fundamentally
changed so if y o u found
problems in par t icu lar
circumstances earlier that’s
l i k e l y to continue. One area
which has changed is that of
the database format and MS
say th is should help recovery
of data where problems occur.
Murdoch M a c t a g g a r t

We a r e l o o k i n g i n t o
pub l i sh ing an art icle
rev iew ing the compliance of
most C++ compilers to the
new ISO standard. - Ed.

A changing
function
Dear Sir,
Thave just got round to installing
Windows 98and NT5beta 1.I
have not yet checkedthat allour
own applications work correctly.
However, I happenedto notice
that one of the features of an app
did not work correctly.

Weuse our own HTML‑
based help system, which runs
asseparate application. The
main application’s MFC code is
altered to capture calls to the
standard WinHelp system. The
request codes are sent to the
help application, which
displays the relevant page or
pop-uphelp box. The problem in
Windows 98and NT5 was that
the page or pop-up box did no t
appear on top of the main
application. Instead, in the pop‑

W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e

d e v e l o p m e n t . P lease w r i t e t o : T h e Edi tor,E X E M a g a z i n e ,

S t . G i l e s House , 5 0 P o l a n d S t r e e t , L o n d o n W 1 V 4 A X ,

or e m a i l edi tor ia l@dotexe.demon.co.uk

up box case, a flashing entry,
appeared in the taskbar, which
you had to click to see the help
text. Not what was intended.

Eventually I tracked this
down to a change in the
functionality of the Win32
function
S e t F o r e g r o u n d W i n d o w.
The : : S e t F o r e g r o u n d W i n d o w

documentation (but not
Cwnd:  :  SetForegroundWindow)
said that in NT 5 (note not W98):
‘An application cannot force a
window to the foreground while
the user is working wi th
another window’. Instead
FlashWindowEx is called.

Okay, so the call to
S e t F o r e g r o u n d w i n d o w now
returns false, but what was I
supposed to do. After most of a
day’s pfaffing around, I got it to
work by gett ing the main
application to call
S e t F o r e g r o u n d W i n d o w witha
handle to the help application
window.

How many other such
problems lie lurking in my (and
your) code? A br ie f search of
the MSDNl ibrary found no
comprehensive list of changes
in Windows 98.

Peoplecomplain (r ight ly)
‐ that Java programs often do not

rununaltered in every
environment. However, it’s the
same in Windows too. Now we'l l
have W95, W98, NT4, and NT5 to
check, as well as a l l the
different libraries, controls,
browsers, and...
Chris Cant
PHDComputer Consultants L td
chris@phdcc.com

At the t ime of going to press
Microsoft could on ly confirm
that this is intendedbehaviour
under NT 5.0. More
in format ion is promised fo r
the next issue.- Ed.
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How long is this going
Project estimation has always beena h i t

and miss affair. Mark Harman explains

some new and established techniques for

providing more reliable estimates than

‘ th ink of anumber and double i t ’ .

n his 1979 Pulitzer-prize w inn ing book Gédel, Esher, Bach ( ISBN
0140179976, Penguin), Douglas Hofstadter enunciated Hofstadter’s

Law, which says: ‘ I t always takes longer than you think, even if you
take into account Hofstader’s Law.’

As many developers know, this could no t bemore true in the case
of software development projects. The abi l i ty of software projects to
overrunboth time scales andbudgetaryrequirements is now sonoto‑
rious that i t hardly bears repeti t ion. Why is it that software projects
overrun sooften?

Many developers and researchers have addressed this problem,
and some factors do appear to be emerging f rom this soul search‑
ing: the importance of c lear l y specify ing requirements is often
underestimated; same goes for the technical d i fficu l ty involved;
often user expectations overestimate what can be achieved in the
available time scale; and so on. Most of us are familiar w i th these
explanations. What is it that unifies a l l of them? The key word that
occurs in al l these explanations is estimation. Estimation is a cru‑
cial (and poorly understood) phase of a l l but the most t r i v ia l soft‑
ware development projects.

Typically, before development begins in earnest, someone has to
estimate the physical resources required, the staff involved, the pro‑
ject’s l i ke ly duration, the stages at which milestones can realistically
beachieved, and soon. Anyone who has tried to provide reliableesti‑
matesof these system dynamics knows how incredibly difficult it is
to beprecise, and how flimsy is the theoretical support for any deci‑
sions and predictions we make. If we need to set an upper bound on
the executionof a loop,wewouldn’t besounscientific asto think of a
sensible number and then double it to be ‘on the safe side’, but this is
just what most developers and their managers find themselves doing
when asked for a prediction concerning a software project.

There are several techniques that can be used to t r y to provide
more re l iab i l i t y in software estimation. The most well-known of
these, and that usedby most project managers ( i f they use any tech‑
nique) is called COCOMO (COnstruct ive COst MOdel) . COCOMO is
often misused, because it is not carefully fitted to the peculiarities
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to take?
of the local software environment. If misused in this way, the pre‑
dictions it makes are often far worse than ‘ th ink of a number and
double i t ’ . Fortunately, other more recent cost estimation tech‑
niques can offer far mo re accurate predict ions that automat ical ly
tai lor themselves to the localenvironment, because they base their
estimates on past knowledge in jus t the same way that a good
humanestimator would do.

Note that project estimation techniques are useful both to devel‑
opers and project managers. They provide developers with a sound
theoretical basis for arguingagainst unrealistic project goals and they
providemanagerswi th moreaccurate predictions, uponwhich plan‑
ning and r isk assessment can bemore soundly based.

cOocomMo
COCOMO is the name given to a family of three cost estimation sys‑
tems, developed by Ba r r y Boehm in the late seventies andpublished
in his book SoftwareEngineeringEconomics ( ISBN0138221227, Pren‑
tice-Hall). The threeCOCOMOmodels are knownas the ‘basic’, ‘inter‑
mediate’, and ‘advanced’ models. A l l three calculate the unknown
project attributes of effort E(measured in person-months), and dura‑
t ion D(measured in elapsed months). The more advancedmodels are
a l l basedon the simple equations used in the basicmodel,which are:
E = a s *

D = YE*
In these equations, s is the number of lines of code produced ( i n

thousands). The four values a, &, y, and @are constants for which
Boehm provides different values depending upon the k i nd of soft‑
ware project under consideration. For example, for an ‘organic pro‑
ject’ (one that involves a smal l close-knit team of experienced
programmers) the values are o=2 . 4, 8=1 . 05 , y=2.5, and o=0.38 . For
an embedded project (where the project must be developed in an
environment that imposes r i g i d constraints) the values are a=3 . 6 ,
&=1 . 2 , y=2 .5 , and o=0 .32 .

It ’s not too hard to see the logic behind Boehm’s equations. For
example, consider the equation for £. In this equation, s is simply
acrude measureof the size of the project. The equation has two con‑
stants (determined by the type of project) «and &.The & constant
is perhaps the more in teres t ing of the two. In al l three models i ts
value is greater than one, int roducing an exponential increase to
project effort in terms of the size of the project. That is, as the pro‑
j ec t gets larger the amount of effort required accelerates, rather
than simply keeping pace. This seems logical because larger pro‑
jects produce diseconomies of scale due to integrat ion costs: two
small projects can be completed with less effort than a single pro‑
ject of their combined size.

It is no t difficult to see the appeal of the COCOMO model to pro‑
ject managers. A l l that is required is to decide what k ind of project is
to beundertaken (for example, organic or embedded) and to plug in
the value of s, and then magically the effort and duration of the pro‑
ject wi l l simply ‘drop out’ of theCOCOMOmodel.Unfortunately,real‑
i t y is often not assimple as this.
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Problemsw i t h COCOMO
Bar r y Boehm formulated the COCOMO model based ona set of pro‑
jects for whichhe hadaccess to projectdata.Manypeople haveapplied
the technique and found that the basic shape of the graph denotedby
the COCOMO equations is borne out. However, the precise values of
the constants «, &,yand 9,canvary widely, dependingupon the devel‑
opment environment. This evidence suggests that while the equation
maybevalid, the constants need to be ‘tuned’ to the development envi‑
ronment.After all,Boehm’soriginalvalues were inspiredby the study
of projects carried out almost a quarter of a century ago,anda lot has
changed in the software development industry since then!

There is another problem with the equation itself,which cannot be
overcome by tweaking the value of the constants. In order to work out
the requiredeffort for aproject, weneedto know thesizeof theproject.
Unfortunately,knowingthe sizeof a project is half thebattle. If weknew
how much code would be required by an implementation, we could
probably provide a reasonable estimate for how long the implementa‑
t ion would take. Even if things were a littlemore complicated, andwe
had to predict how longa team of developers would take to producea
certain number of lines of code, we could probably produce a reason‑
ably reliable estimate. When he introduced the COCOMO models,
Boehmsaid that one could only reasonably expect an estimate within
20% of the realvalue andthat wecouldonlyexpect this 70% of the time.
In reality, even this ‘estimateof the power of estimation’ hasproved to
be optimistic. Empi r i ca l investigations of estimates produced by
COCOMO and similar formulaic estimation systems show that esti‑
mates based on these formulae could, in the worst case, beout by as
muchasseveralhundredpercent. Notvery reassuringwhenour liveli‑
hoods could depend uponestimation precision.

Finally, there is a problemwith the way in which software size is
measured. Us ing the number of lines of code as a measure of size is
rather arbitrary; 1000 linesof Java wi l l probably goa lot further (that
is,wi l l representmorefunctionality) than 1000lines of, say,Z80assem‑
bler code. The weakness of code length as a measure of system size
has lead to an increasinguptake in ‘functionpoints’ asan alternative
measure,but function points are far less rigorously defined than lines
of code, which introduces additional problems.

While the COCOMO method has provided developers and project
managerswi th amuch-neededhandle on the problemof cost estima‑
tion, it has requireda great dealof ‘tweaking’ to suit particular devel‑
opment environments and, even w i th this adjustment, it remains a
tool for relat ing effort and durat ion to project size. Since its intro‑
duction in the early eighties, the COCOMOmethodhas remainedthe
pr inc ipa l technique used by project managers to estimate project
costs (apar tf r om in tu i t ion and luck, that is) . While COCOMO is
attractively simple,it would bewise to use it on ly to decide uponbest‑
andworst-case scenarios, rather than to use it to calculate precisepre‑
dictions of project attributes.

More recently, newmodels for cost estimation basedonArtificial
NeuralNetworks (ANNs)andCase-BasedReasoning(CBR)havebeen
developed. These techniques automatically tailor themselves to the
development environment concerned and allow us to predict any set
of unknown project attributes in terms of a set of known project
attributes. While these new techniques are less wel l known than
COCOMOandother formulaic techniques, their flexibi l i ty andadapt‑
abi l i ty make them extremely attractive.

Neural networks
An Artificial NeuralNetwork is a model (usually in software) of the
workings of the human brain. I t is currently far too demanding to
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expect an ANN to achieve the power, flexibil i ty, and creat iv i ty of
human intelligence, though this remains the dream of some enthusi‑
asts. Current ly achievable ANNs contain many orders of magnitude
fewer components than the human brain. For example, it would take
approximately 1% of a l l the RAMchips in existence to provide suffi‑
cient memory capacity to equal that of a single human brain.
A l though the repl icationof human intelligence is a far-off goal for the
ANN research programme, more modest attempts to model simple
brain-like patternmatching in particular domains havebeen far more
successful. This work has demonstrated that ANNs are good at recog‑
n is ing patterns in data, and almost all applications involve some for‑
mulation of a problem in t e r m s of pa t te rn matching. Fortunately,
many problems, inc lud ing that of predicting software project attrib‑
utes, can be reformulated in this way.

The network itself consists of several layers of neurons, each of
which takes inputs f rom other neurons in the network and provides
outputs to other neurons. Essentially, each neuron ‘fires’ its output
connections if the sum of i ts input connections rises above some spe‑
cific ‘thresholdvalue’. The determination of the thresholdvalues and
the connectivity of the network of neurons determine the way in
which the network w i l l recognise patterns.

Usually,a fixed network configuration is chosen, while the thresh‑
old values are determined by ‘training’ the network wi tha set of well‑
understoodpatterns.A typical configuration involves an inpu t layer,
an output layer, and one or more ‘hidden layers’, which ult imately
feed input through to the output. The input to each neuron in the
input layer comes from the outside world. In the case of project esti‑
mation the input w i l l bethe values of known project attributes. The
output from the output layer is the result produced by the neuralnet‑
work. For project estimation, the output w i l l be the predicted values
of unknown project attributes. Information propagates through the
network f rom the i n p u t neurons to the output neurons, wi th the
threshold values determin ing the relative significance of different
subsets of input combinations.

The network is taught to recognise patterns in data d u r i n ga train‑
i n g phase. This involves providing the network w i th input values for
which the corresponding output value is known. The desired result
is then ‘back-propagated’ from the output nodes through the inter‑
mediate nodes to the inputnodes. The threshold values are modified
to encourage the network to produce the r igh t output for the input
supplied: the threshold values come to represent patterns in the data.

Hav ing taught the network to recognise these patterns, it can be
used to predict the l ikely output that wi l l occur for a known input . In
the case of project estimation, we can train the network to recognise
patterns in past projectsand to provide predictions basedupon these
for future projects.

Unfortunately, it is possible for the network to overemphasise the
importance of certain attributes; essentially, the network is seeing
false patterns in the data. ANNs are designed to mimic humanbrains
and,just l ike human brains, the network can produce wildly inaccu‑
rate answers,due to arb i t ra ry biases, basedon the naturalselectivity
of past experience. There is also a problem in understanding the
behaviour of the network; even if it produces goodestimates, we don’t
really understand how it does so. In some applications of ANNs this
is not an issue, but in the case of project estimation it is often impor‑
tant to know why andhowas well as what. Forexample, we shall want
to know not just what the length of a project wi l l be, but why it wi l l
last that longand how it could be changed to reduce this length.

Unt i l these problems can be addressed, developers may prefer to
use humanbrains to produce answers rather than silicon replicants.
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If we need to set an upper
bound onthe execution of a

loop, wewouldn’t beso
unscientific asto think of a
sensible number and then double it.

However,ANNs remainan excit ingand unconventionalmodelof com‑
putation. It could simply be that our understandingof their operation
is too meagre, or that the network size which we have hitherto been
capable of constructing is of ‘sub-critical mass’. The technology can‑
not bewritten o f f for the future; we might yet see the day when pro‑
ject managers’ brains are replacedby silicon implants. Oh bravenew
world, that would have such people in it!

Case-Based Reasoning
When asked to providean estimate as to how longan implementation
w i l l take, or how much time wi l l be required for testing, most of us
w i l l use intuit ion, backed up by previous experience. This exploita‑
t ion of previous experience is an example of Case-Based Reasoning
(CBR). That is,we base future predictions on knowledge of past cases.
Recent researchby Professor Shepperd’s group at BournemouthUni‑
versity has created a new automated approach to case-based estima‑
t ion of project attr ibutes. The approach is v e r y successful in
providing accurate estimates because they are based on pr ior knowl‑
edge and are tailored to take account of an organisation’s develop‑
ment environment.

Before the approach can beapplied,a database of previous project
attributes needs to be created. The estimates wi l l only be as good as
the quality of the data collected, and so disciplined and structured
data collection is essential. Of course, this is also true of the ANN
approach and, if we are to tweak i t , of the COCOMO technique too.

Collecting data about projects is often regarded asa b i t of a chore.
It is disliked by developers because the data often goes unused, or
worse, is used in a pejorative way, to evaluate programmer produc‑
t iv i ty. This is ashame, because without reliable data about previous
projects it is hardto learnfrom them. Fortunately, project estimation
using CBR uses p r i o r project data in a different way to other tech‑
niques. Using CBR, it is more l i ke ly that the data wi l l support the
developers’ view of the project than oppose i t , because CBR respects
and takes account of previous development history.

The approach is essentially a codification of common sense. Wet r y
to find the set of projectsconducted in the past that most closely resem‑
bles the one upon which we are about to embark. The approach can be
appliedequally well to whole projectsor to individualproject steps, such
asthe implementationof a GUI,or apor t fromonelanguageor platform
to another. In this way, the ideaof case-basedestimation is usefulto both
developers and to managers. Because the estimates are tailored to the
development group concerned, they do not provide impossibly ambi‑
tious goals imposed in a top downfashion. Insteadthey provide realis‑
tic estimates of the likely attributes of a project.

Of course, the response to an unacceptable estimate m a y be:
‘well, it w i l l have to be completed in h a l f that t ime’, or ‘we s imp ly
can’t devote that m a n y developers to th is phase of the project’ .
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Two small projects can be
completed with less effort that
a single larger project the size
of both.

Case-based estimation can, at best, provide a realistic estimate. It
cannot make the problems of short t ime scales and scarce
resources evaporate. However,what it can do in this situation, is to
providea clear pred ic t ion of jus t how unrealistic a project’s goals
are. This predict ion wi l l be soundly based on previous pro ject pro‑
files and so it w i l l p rov ide the developer w i t h a stronger case for
arguing fo r additional resources and/or for mod i fy ing the expec‑
tations o f the pro jec t m a n a g e r o r user. F r o m a m a n a g e r i a l per ‑
spective, it is obviously important to know j u s t how hard the team
is being driven or ( i n the utopian wor ld) jus t how much slack the
manager has been able to create.

Collecting previous project da ta
Suppose wehave collected informationabout some previousprojects
and stored this in a simple flat-file database. Suitable data wi l l con‑
cern any attribute of the projectthat can be measured on a numeri‑
cal scale. At first sight, this w i l l include properties such as the size of
source code used, the number of different files created, the volume of
documentation, the numberof developers, the duration to completion,
the number of bugs reported, and soon. This data is readily available
asmost projects proceed; we simply need to devote (a l i t t le)extra time
to its collection.

It is possible to record more qualitative project data by scaling
‘enumerable’ project attributes, for example the platform on which
development took place, the customer for whom the project was devel‑
oped, and so on. Wecan record even more ‘soft’ attributes, by simply
t rus t ingexper t knowledge to determine parameters suchas the main‑
tainability of the system and the readability of its documentation.

A l l of these attributes are recordedon anormalisedscale (usually
as a real number between 0 and 1). When estimating how a new pro‑
ject w i l l progress some of the attributes we recordw i l l bemore impor‑
tant than others, but it is easy to get the case-based approach to take
account of this, as we shall see.

Est imat ing the pro jec t attributes
To simpl i fy the situation, let’s suppose that we have stored five pro‑
ject attributes: s ( t h e source code size in thousands of lines of code),
( t h e number of developers), D(the duration in months), L (the num‑
ber of languages used), and F (the number of files created).

Imagine that we are about to start a new project. We know how
many languages w i l l be involved, how many developers wi l l be avail‑
able, and the number of files that are to be created, and we want to
predict the durationof the projectand the numberof linesof code that
w i l l be written. Our estimate w i l l be based on find ing the project’s
nearest neighbours in three-dimensional space. The dimensions are
the three dimensions for which we know the realproject values: N,L,
and F. Havingfounda set of nearest neighbours we use these to pro‑
vide our estimate of the new project’s unknown parameters.

24

To find the set of nearest neighbours we use ‘Euclidean distance’.
This is a simple formula for determining how far two points are from
one another, based on the famous Pythagoreanrulefor calculating the
length of one side of a triangle in terms of the lengths of the other two
sides. The rule generalises to an arbitrary number of dimensions, so
it does not matter how many project attributes wehave.

In using the nearest neighbour set to determine the estimate for
new project attributes we have several choices. The simplest
approach would be to take some number of projects, say five, and to
estimate the unknown parameters as the mean of the correspond‑
i n g known parameters for the five neighbours. This technique suf‑
fers from two problems.

First, while a neighbour might be in the nearest five, it may st i l l
bea long way off relative to the other four. Second, for some particu‑
lar unknownattribute, some of the remainingattributes may bepoor
predictors, merely adding confusing noise.

To remedy the first problem we simply need to ident i fy a weight‑
i n g to apply to previous projects based u p o n how far they are from
the n e w one. A close project w i l l contribute far more to the estimate
than one far away. If we allow weights to be zero, then we can th ink
of the neighbourhood as con ta in i ng a l l projects, simpl i fy ing the
model further.

To remedy the second problem, we need to conduct some refine‑
ment of the model. We can ‘jack-knife’ the project set, by taking out a
single project. If we ‘throw away’ one of the project’s known attrib‑
utes, then we can see how goodthe system is at predict ing the
‘unknown’ attribute of the jack-knifed project. By t ry ing all the dif‑
ferent subsets of attributes and jack-knifing on each project in turn,
we can determine the best predictors for each attribute.

CBR remains the subject of on-going research. More information,
anda tool calledANGEL for case-basedcost estimation,can befound at
theBournemouthUniversityEmpiricalSoftwareEngineeringResearch
Group (ESERG)website (http://dec.bournemouth.ac.uk/ESERG).

A fear of accuracy
Estimating project attributes remains more of an art than a science.
However, like a l l arts there is room for some tra in ing and for fi rm
foundations. The evidence strongly suggests that no ‘off the peg’ esti‑
mation technique wi l l ever be found; software projects are too diverse
and complex to submit to such a crude approach.

Formulaicapproaches to estimation, likethe COCOMO technique,
can beusedto quickly determine ‘ball-park’ figures for project effort
and duration, but more sophisticated (and accurate) answers can be
obtained from techniques that base their estimates on local histori‑
cal data. These techniques m a y provide better estimates, but require
that we face up to the chore of collecting project attribute data.

Es t imat ing the attributes o f a software project more accurately
w i l l be of benefit to both developers and their managers. O n l y com‑
pet i tors have anything to fear from more accurate cost estimation.
The techniques described in this article are n o t a threat to developers
or their managers; at worst, we w i l l be in a better posit ion to say just
how unrealistic our project goals are. a

Mark Harman is a lecturer in computerscience at Goldsmiths’
College, where he works on softwaredevelopment, testing, slicing, and
evolutionary algorithms. Heprovides consultancy on development
and testing issues andacts as an IT recruitment advisor. Dr Harman
can becontacted by email at m.harman@gold.ac.uk, or by post to
Departmentof Mathematicaland Computing Sciences, Goldsmiths’
College, University of London, New Cross, LondonSE14 6NW.
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Neil Hewi t t gives a few pointers, advice for

avoiding p i t fa l ls , and explodes a few myths

about Microsoft's script-based web

applicat ion development technology.

A ctive ServerPages is a very misunderstood technology. Those who
use it rare ly understand everything about i t , and those who don’t

usually object to it on grounds which, on closer examinatign, tu rn out
to be specious. To a large extent, th is has to do with the lack of detailed
information about ASP outside the dedicated Microsoft community,
and the relative paucity of documentation on ASP beyond the bare‑
bones function and method l is t ing in the online help. There are a num‑
ber of books on the subject, and websites dedicated to ASP
development, but the budding developer often doesn’t find out about
these unt i l he or she enters the ‘inner circle’ and actual ly does some
work with i t . This is ashame, because ASP is one of the coolest th ings
to come out of Redmond since Visual Basic.

Since the cur ren t EXE OnLine site is written almost entirely in ASP,
I thought it might behelpful to set downon papera few of the coding tech‑
niques that I uncovered or invented dur ing that process, as well as
exploding a few of the myths that surround the subject. I can’t promise
that every ASP guru would agree with al l these suggestions, but I can
promise that they have al l worked well for us at EXE in the past year.

Tr icks
Trick: Use the server objects
No one wan ts to re-invent the wheel. ASP installs w i th a variety of
server objects that make life a great deal simpler, so use them. In par‑
t icular, you can get good use out of the r e q u e s t and r e s p o n s e objects.
These contain information received from, or to besent to, the browser.
Data posted from an HTML form to an ASP page is contained in the
r e q u e s t object, for example.

Most ASP developers are familiar wi th us ingthe r e s p o n s e . r e d i ‑
r e c t method to force the browser to load a different page. However,
using the r e s p o n s e object you can also set cookie values, us ing the
r e s p o n s e . c o o k i e s c o l l e c t i o n , t u r n o f f page caching w i t h
r e s p o n s e . e x p i r e s = 0 , o r write data direct ly into the HTML stream
using r e s p o n s e .

One hidden facet o f the request object i s the s e r v e r v a r i a b l e s
collection. Accessed with the syntax r e q u e s t . s e r v e r v a r i
a b l e s ( RIABLE_NAME" ), this collection gives ASP access to anum‑
ber of useful pieces of information about the user, browser, and page
requested. For example, the expression r e q u e s t . s e r v e r v a r i ‑
a b l e s ( " H T T P _ U S E R _ A G E N T " ) returns the browser I D str ing. The fol‑
lowing code displays to the user their browser type (assuming it’s
Netscape or I E , that is), IP address, and host name.

e
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Active Server Pages
tricks,traps, myths, and magic
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U s e r A g e n t = r e q u e s t . s e r v e r v a r i a b l e s
I P A d d r = r e q u e s t . s e r v e r v a r i a b l e s ( " R

b l e s  (H o s t N a m e = r e q u e s t . s e r v e r v a r i

i f i n s t r ( U s e r A g e n t , " M S I E " ) t h e n

B r o w s e r T y p e = " I n t e r n e t E x p l o r e r "
i l l a / " ) a n de l s e i f i n s t r ( U s e r A g e n t

i n s t r ( U s e r A g e n t , " c o m p a t i b l e " ) t h e n

B r o w s e r T y p e = " N e t s c a p e N a v i g a t o r "

e l s e
B r o w s e r T y p e = " O t h e r B r e

U S E R _ A G E N T ")

D D R ")

Y o u r b r o w s e r i s <%= B r o w s e r T y p e %>. Y o u r I P a d d r e s s i s

<%= I P A d d r %>.

< % i f H o s t N a m e < > " " t h e n % > Yo u r h o s t n a m e i s
%><% e n d if %>

<%= H o s t N a m e
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Trick: Use inline ASP
A bit controversial, this one. Manyotherwisesane ASP developers froth
at the mouth at the mere mention of inline ASP. For the uninitiated,
inline ASP is code delimited by the special tags <%and %>. The code
within the tags is evaluated and executed at that point in the page. An
ASP expression is placedwithin the special tag form <%= e x p r e s s i o n
%>; the results of the expression are written into the page at that point.

Although many developers use this style a l l the time, it is in fact
only a shorthand. The original ASP specification (wh ich referred to
the technology as ‘Server-side Visual Basic Scripting’ - probably the
source of many people’s prejudice that ASP is a VBScript-only tech‑
nology) required ASP code blocks to be enclosed wi th in < S C R I P T >

tags likeclient-side script.A new attribute, RUNAT, was devised to dif‑
ferentiate client-side from server-side script. The tag < S C R I P T
RUNAT="SERVER"> indicates the start of a script block that r u n s on
the server side asASP code.

The aforementioned frothing-at-the-mouth developers tend to
believe almost religiously in the <SCRIPT> tag, and in total separa‑
t ion of script and HTML.Take the following example:
< t a b l e > < t r > < t d > F i r s t name</ td><td>Last n a m e < / t d > < / t r >
<%
s e t d b r s = d b . e x e c u t e ( " S E L E C T F i r s t N a m e , L a s t N a m e FROM

U s e r s " )

w h i l e n o t d b r s . E O F

&>
<t r>< td><%= d b r s ( " F i r s t N a m e " ) %></td><td><%=
d b r s ( " F i r s t N a m e " ) % > < / t d > < / t r >
<%
wend
>
< / t a b l e >
which, in orthodox ASP, would have to be written as
<SCRIPT R U N A T = " s e r v e r " LANGUAGE="VBScr ip t ">

s e t d b r s = d b . e x e c u t e ( " S E L E C T F i r s t N a m e , L a s t N a m e FROM

U s e r s " )

r e s p o n s e . w r i t e ( " < t a b l e > < t r > < t d > F i r s t name</ td><td>Last
n a m e < / t d > < / t r > " )

<t
f u n c t i o n S e t S e s s i o n Va r ( B y R e f S e s s i o n K e y, B y R e f Va r N a m e , ByRe f V a l u e )

s e t db=server.createobject ( " a d o d b . c o n n e c t i o n " )
d b . o p e n ( " M y S e r v e r " )

s e t r s = d b . e x e c u t e ( " S E L E C T Va l u e FROM S e s s i o n D B WHERE
S e s s i o n K e y = ’ " & S e s s i o n K e y & " ’ AND VarName= ’ "&VarName&" ' "

‘ i f n o r e s u l t s f r o m t h e a b o v e q u e r y , w e n e e d t o c r e a t e a n e w r e c o r d
‘ e l s e u p d a t e t h e e x i s t i n g v a r i a b l e

i f r s . E O F a n d r s . B O F t h e n

s q i s t r i n g = " I N S E R T INTO SessionDB ( S e s s i o n K e y, Va r N a m e , V a l u e ) VALUES

sq l s t r i ng+* ’ "+Sess ionKey+" ’ ,  *
q i s t r i n g + " ’ * + Va r N a m e + " ’ , *

s q i s t r i n g + " ' " + V a l u e + " ’ ) *

“UPDATE SessionDB SET S e s s i o n K e y = ' " + S e s s i o n K e y + " ’ ,
q i s t r i n g + " Va r N a m e = ' " + Va r N a m e + " ’ , "

s q l s t r i n g + " Va l u e = ' " + Va l u e + " ’ "

db . execu te ( s q l s t r i n g )
r s . c l o s e
d b . c l o s e

S e t S e s s i o n Va r = T r u e

end f u n c t i o n

L is t ing 1-Keeping session variables in the database.
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w h i l e n o t d b r s . E O F
r e s p o n s e . w r i t e ( " < t r > < t d > " )
r e s p o n s e . w r i t e(dbrs( " F i r s t N a m e " ) )
r e s p o n s e . w r i t e(dbrs( "Las tName" ) )
r e s p o n s e . w r i t e ( " < / t d > < / t r > " )
wend
r e s p o n s e . w r i t e ( " < / t a b l e > " )
</SCRIPT>

InlineASP is usually simpler,andin somecases allowsyou to achieve
effects you couldn’t otherwise manage. Take conditional HTML.This is
where you want different setsof HTMLto beoutput dependingona con‑
dition, for example, the browser type. To achieve this effect with ortho‑
dox ASP syntax you would need to write your entire page as an ASP
script, wi th r e s p o n s e . w r i t e for every fragment o f HTML. With inline
ASP, conditionalHTML becomes assimple asthis:
< % i f I E t h e n %>This i s I n t e r n e t E x p l o r e r < % e l s e i f N S
t h e n %>This i s N e t s c a p e N a v i g a t o r < % e n d i f % >

The other main reasonfor usingthe inline syntax is that it ’smuch,
mucheasier to tell the difference between client-side and server-side
script blocks if you have both on your page.

Tip.Use server-side includes
If you ever did any real programming in C,you’ l l remember the end‑
less stream of # i n c l u d e directives you had to put at the top of the
ma in source file. As inconvenient as it was to remember a l l those
includes, havingthe defines andfunction prototypes in separate files
made things a whole l o t simpler. ASP has just such a mechanism,
almost l ike a C preprocessor. It’s called Server-Side Includes(SSI).

SSIactually existeda longtime beforeASP - from the earliest days
of HTTP, in fact. It defines a bunch of special instructions, enclosed
with in normal-lookingHTML comment tags, that cause the server to
perform some k ind of action on the H T M L before serving it up to the
browser. The only SSI instruction that reallymatters to the ASP devel‑
oper is # i n c l u d e (sound famil iar?), which causes the content of the
specified file to be inserted into the HTML source at that point. The
syntax for an # i n c l u d e directive is:
< ! # i n c l u d e v i r t u a l = " y o u r fi l e n a m e . h t m l " >

s e t db=server.createobject ( " a d o d b . c o n n e c t i o n " )
d b . open ( " M y S e r v e r " )

s e t r s = d b . e x e c u t e ( " S E L E C T V a l u e FROM SessionDB WHERE
S e s s i o n K e y = ' " & S e s s i o n K e y & " ’ AND V a r N a m e = ' * & V a r N a m e & " ‘ * )

' i f n o r e s u l t s r e t u r n FA L S E

i f r s . E O F and r s . B O F t h e n

GetSess ionVar=Fa lse

e l s e

GetSess ionVar=rs ( " V a l u e " )

e n d  i f

r s . c l o s e
d b . c l o s e

e n d f u n c t i o n

f u n c t i o n D e l e t e S e s s i o n Va r ( B y R e f S e s s i o n K e y, B y R e f VarName’

s e t db=server.createobject ( " a d o d b . c o n n e c t i o n " )
d b . open ( " M y S e r v e r " )

s e t r s = d b . e x e c u t e ( " D E L E T E SessionDB WHERE Sess ionKey= ’ "&Sess ionKey&" ’
AND Va r N a m e = ' " & Va r N a m e & " ’ " )

De le teSess ionVar=True

end f u n c t i o n

>
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The v i r t u a l , by the way, specifies that the path to the file is a vir‑
tual one, relative to the root of the site, n o t the filesystem. You can
specify a filesystem path if you prefer by substituting the keyword
fi l e for v i r t u a l in the # i n c l u d e directive. Be aware, however, that
with the fi l e keyword the path is sti l l relative, but relative to the
filesystem structure rather than the site structure. In practice, you
should only ever need t o use v i r t u a l .

With SSI, it’s easy to package up often-used pieces of ASP script,
especially functions or procedures, into separate files. You can build
up libraries of script code and include them into pages where neces‑
sary. This has two advantages. Firstof all, it reduces the size andcom‑
plexity of your ASP pages. Second, making a change to an included
script file automatically affects every page that uses that file.

Trick:Do it byhand
Tfyouhappento useVisualInterDev6.0,or any of theother ‘visual’ ASP
tools out there, youmighteasilybeseduced intousingthehandydesign‑
time controls for buildingdata connections and retrievingrecordsets. I
suppose the idea is to br ingthe concepts of RAD- which, even in nomi‑
nally non-RADtools are pretty mucheverywhere these days - to script‑
ing.Don’tbeseducedby theDarkSide.Wr i t ingyour codeby handalways
producesbetter resultsthan relyingon generatedASP.Undoubtedly,this
has to dowith the relative immaturity of products like InterDev,andof
ASP asa technology. The timemay well come when ‘Visual ASP’ is a
realistic possibility,but that time is notyet here.

The price you pay for doing things visual ly is a huge lumpof code
that takes significantly longer to execute and places more strain on
your server. You might also notice that this code includes some func‑
tions from the ASP Script L i b r a r y aswell, whichw i l l make the final
amount of script code even larger. In this case, less really is more.

Traps
Trap:Becarefulwith quotes
If y ou use ASP against SQL Server, or any other SQL-compliant
DBMS, there can be a nasty problemwi th quotes. Assuming you use
the e x e c u t e method o f adodb . c o n n e c t i o n t o r un SQL commands
directly on the server - this is a very common way of doing th ings
because it has far lessoverhead thanusingrecordset objects or DTCs
directly ‐ youw i l l need to pass the SQL commandasa string.

Where it wouldnormally be necessary to usedoublequotes in aSQL
statement - around the st r ing ‘Joe Bloggs’ - in ASP single quotes are
usedbecause the command string itself is enclosed in double quotes.
This is generally fine, but consider the following code:
d b . e x e c u t e ( " S E L E C T * FROM Ta b l e WHERE N a m e = ' " &

U s e r N ame & " ’ " )

Here, the variable U s e r N am e , a str ing, contains the name o f the
user to select on.Thevalue of UserName is inserted intothe command
string, then sent to SQL server for evaluation. Suppose,however, that
the name in questionwasMikeO’Leary?The final stringsent to SQL
Server would be:
SELECT * FROM Ta b l e WHERE Name=’Mike O ' L e a r y ’

which would result in an error, because the single quote in the mid‑
dle of the name is taken as the end of the str ing.

The solution is to replace all instances of the single quote (and,
just to beon the safe side,thedoublequote)beforepassingi t , l i kethis:

m e m mremyUse rName= rep l a ce ( U s e r N am e ,

Use rName= rep l ace (Use rName , " " " " , " " " " " " )
This replacesall instancesof the single quotewith two single quotes
(this escapes the singlequote),and al l instancesof double quoteswith
two double quotes.
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Trap:Don’t handledates directly
It’snotuncommonfor ASPscripts to havetohandledates
enteredby theuser,or pulledfromadatabase.Forexam‑
ple,EXEOnLine’s databases are full of dates, specifying
the start andenddates of content on the site, or thedate
that users registered. It becomes tempting to handle
these dates as strings. After all, variables in ASP are variants, sodate
and string are interchangeable. Give this temptation a wide berth.

Many ASP applications are deployed on the Internet, rather than
in the secure environment of the Intranet.There’s no easy way for the
developer to know what format of date the user w i l l have set up on
their PC,andby extension,hisbrowser.For instance,manycountries
specify the date in MM/DD/YY format. The Japanese specify i t in
YY/MM/DD format. Let ASP handlethese problemsfo r you. In
VBScript (and in JScript aswell) there are a numberof functions for
hand l ing and sp l i t t i ng dates. The m o n t h funct ion, fo r example,
returns the number of the month froma given date. The expression
mon t h ( d a t e ) w i l l return the number of the current month. Just to
make lifeeveneasier, the functionmonthname returnsthe nameof the
month. Similar functions exist for days (day, weekdayname). These
functions take account of the language settings on your web server,
soyou wi l l always retrieve the correct value aslongasyou have the
dates stored in the r igh t format. You can therefore present them i n a
way that overseas users can understand, ie ‘10 January 1999’ instead
of ‘10/1/99’,which would mean 1October 1999 to someone in the US.

Trap:Don’tassume the session object wil l work
Tfan application is tobedeployedon the Internet,youshouldavoidusing
the session object to store informationbetween pages. Althoughthis is
precisely what session was intended for, it’s perfectly possible that the
informationwill, in fact, be lost. Session depends on the availability of
cookies on the client browser. Although session cookiesarejust that, ie
non-persistent, if cookies are turned off completely in Netscapeor cer‑
tain other browsers, session wi l l not work. On IE, by contrast, session
works even with cookies turned off, because the browser maintains a
temporary session cookie store regardless of user settings.

If you absolutely need to beable to transfer information on a per‑
userbasis betweenpages, t r y usingadatabase record.Assign the user
a session key ( th is can be any old unique number, as long as it is
unique ‐ my favourite method is to assemble it from the precise time
anddate theoperation started)andstore this, together withyou r ses‑
sion variables, in a database table. Call the next page in the form <a
h r e f = " /m y p a g e . a s p ? s e s s i o n = <%= y o u r s e s s i o n k e y %>">and
makesure all the links arewritten this way. Eachtimea page is called
by the user, al l the l inksw i l l be formedwith the session key in them,
passing it to each successivepage,where if necessary the sessionvari‑
ables can be retrieved from the database using the key. The code in
Lis t ing 1demonstrates this.

My ths
Myth:If you useASPyou have to use VBScript, which isn’t as good as
JavaScript.
This is an-oft quotedobjection to ASP, rooted (apparently) in the mis‑
conception that Microsoft wants all developers to use VB, or its script‑
ingcousin. In fact, ASP is entirely language-neutral. At the backendof
every ASP implementation is an ActiveX Script ing Engine (ASE),a
script interpreterwhich alsoprovidestheenginefor theWindowsScript‑
i ngHost. The specifications for the ASE are published, so that anyone
whocares to canwrite an interpreterfor their favourite brandof script‑
i n g language and use it for ASP. A n y ASE languagemust be able to
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¥§ instantiateandcallCOMobjects, but the APIs for this are
; _ supplied by the ASE. Several major languages have
r alreadybeenportedto the ASE, mostnotablyPerl,REXX,

5 and Python. The version of ASP installed with Internet
Information Server ( I IS) includes both VBScript and

eS JScript., the two most common languages.
The contention that VBScript is ‘not as good’ asJavaScript is one

I would also take issue with. The a r g u m e n t that i t i s inferior because
it’s a Microsoft invention and not supported by Netscape or Sun et al
holds weight only when talk ing about client-side scripting. On the
server side there is no such th ing as ‘cross-platform’. Many people
seem to assume that JavaScript is related to Java and thus includes
a l l the usualJava goodies l ike true object orientation. This isn’t true;
JavaScript is actually a purpose-built scripting language wi th a syn‑
tax based or ig inal ly on C/C++, and on ly dubbed JavaScript when
Netscape, i ts inventors, realised that interpreted C without pointers
looked remarkably l ike Java and decided to jump on the Sun band‑
wagon by licensing the name.

It seems to me that which language you choose to use wi th ASP is
a matter of personal preference and experience. If you already know
and understand the cryptic syntax of C, you w i l l probably prefer to
use JavaScript. If y o u know VB, you w i l l find VBScript easier to han‑
dle. Both candojus t about anything the other can, and both are good
general-purpose languages.

Myth: ASP doesn’tperform as wellas CGI
This old chestnut tends to come ou t in any discussion about why
Microsoft chooses to r u n its Hotmailservice on Unix servers wi th cus‑

Softlok products to protecttheir future.

tom code rather than on NT with ASP, or why some of the web servers
at Redmondturn out to be Unix boxes r u n n i n g Apache. The argument
is that interpretedcode is always going to beslower than compiled code
written for the purpose. Proponents of this argument haven’t thought
too muchabout the overheads of the Common Gateway Interface.

CGI has two major disadvantages - it doesn’t have any concept of
state, and each CGI request must start a new instance of the program.
On a system getting tens, possibly hundreds of CGI requestsa second,
that means an awful lot of instances. It’salso quite difficult to get stan‑
dardCGIprograms,whichare essentially simple console programstak‑
ingstandard inputandwri t ing to standard output, to doanythingmore
sophisticated ‐ l ike talking to back-end data sources ‐ without having
to br ing in a whole hostof third-party libraries,which in tu rnaddover‑
head to each of the many instances. This is not to say that y o u can’t
overcome most of these disadvantages by, say, put t ing most of your
application code into a shared DLL, but most developers have n o w
recognisedthat CGI has inherent limitations and are instead wr i t ing
their own application servers.

In this context, ‘applicationserver’ means an ISAPIor NSAPIpro‑
gram, written to a much more comprehensive API than CGI. ISAPI
programs have the advantage of being single-instance, thus avoiding
massive memory overheads, and cantake advantageof a l l the services
normally available to an NT application includingTransaction Server
and ODBC or ADO data access. If you’re wr i t ing a large, mission-crit‑
ical distributed application using HTTP as a transport mechanism,
then you wil l probably want to write the transport layer as an ISAPI
application server. If your needs are smaller,ASP - which is itselfsim‑
p l y an ISAPIfilter ‐ should suit you nicely. Providedyour code is effi‑

O u r customers k n o w w h o t h e
users  o f  the i r  so f tware  a re .

Do you?
On average, one out of every two software packages in use today is an illegal copy.

If your PC-based application is not protected by a hardware key then your software is likely to be pirated.
The only way to securely market and sell your software is by incorporating a hardware key into your
system. Softlok has been protecting software since 1987. We combine high quality technical support
with very competitive pricing. This simple strategy has meant more and more developers are choosing

For an information pack to see how cost-effective PC software protection can be, please contact:

Sales:
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Get a free demo CDand information package, and find out more about
e-commerce at www.software.ibm.com/ec/enginfo

Are y o u a spectator in the world of e-commerce?
There's awhole new game called electronic commerce. But to get onto this playing field, you

need a solution flexible enough to adapt to your business. [ B \ Net.Commerce is designed

ETtohelp you make the most ofopportunitiesonthe Web. Packedwith cool technology like

(Secure Electronic Transaction), and easy links to any industry standards-based database,

Net.Commerce START is perfect for gett ing medium to large commerce sites up and runn ingI 8 i o $

quickly and inexpensively. And if youre putting together a second generation Web site,

Net.Commerce PRO has tools for advanced catalogue construction and for back-end

integration to SAP, EDI and existing s y s t e m s . Best of all, Net.Commerce will r u n on most

platforms youre using n o w , including Windows NT* Sun Solaris and all IBM platforms.

For mo re information on e-commerce and for a free demo CD and information package,

visit www.software.ibm.com/ec/enginfo or phone EdwardMason

on 01705 498151 quoting reference EXE2B. Solutions f o rasmall planet
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cient and doesn’t contain any bottlenecks, you should
_ find that under load,ASP performs better than all but

§ the smallest of plain CGI efforts.

My th :ASP is insecure
This myth came about when it was revealed that, by

adding a f u l l stop to the end of an ASP URL (for instance,
‘www.microsoft.com/ default.asp.’) it was possible to see the fu l l
source code for the page. Ordinarily, you won’t see any ASP code in
the page returned to y o u r browser, because a l l the ASP code is
stripped out at the preprocessor level. In fact, this was notan ASP bug
at all, and it wasn’t l imited to Windows NT either. Add inga fu l l stop
to the URL effectively changes the file extension, and by default, if a
file is marked as readable (which all HTML files have to be), the web
server wi l l send it as plain text if it doesn’t recognise the extension.
This would apply equally to any of the server-side scriptingpackages,
Cold Fusion included.

A similar scare came about when someone discovered that by
adding : $ $ p a r Ta t o a URL i t was possible t o read the source o f ASP
pages. As it turned out, this is an underlying feature of the NTFS file
system, which has mul t ip le stream types. Specifying the $ s p a T A

stream causedthe file type to be ignored,and again the default behav‑
iour resulted in the fu l l page source being pushed to the browser.

The t ru th is that ASP is as secure as your server. There is a great
deal the server administrator can doto prevent unauthorised access
to the ASP files. Occasionally, bugs are discovered in NT or IIS, just
as they are in Unix and Apache. If absolute protection of the source
code is a must, there are limited code obfuscators available.

BOOCH U M LIDEF3 ERDiagramsJacobsonUse Case JAVA PowerBuilIder IDL

Myth: ASP only runs onNT with Microsoft’s web server
Not true. Versions of ASPfor otherplatformsand servers exist,although
they are not published by Microsoft. ChiliSoft (www.chilisoft.com) has
versions of ASPfor NetscapeandLotusweb serverson NT,and Netscape
servers on Solaris, with promises of more to come.

So where's the magic?
There are many sources of informationabout Active Server Pages on
the Web. In part icu lar, I would recommend the ASP Alliance
(www.aspalliance.com), 15Seconds (www.15seconds.com) and, despite
i ts dubious name, the ASP Hole (www.asphole.com). For web devel‑
opment in general, CNET’s Builder.com (www.builder.com) is agreat
start ingpoint. I would also encourage web developers new and old to
frequent the forums at Builder Buzz (buzz.builder:com)and on Usenet
(microsoft.public.inetserver.iis.activeserverpages) and pass on their
experience to others.

For those developers who are prepared to look past the m y t h s
and the mudslinging of those who have an axe to g r i n d againstNT
as a server platform, or Microsoft in general,ASP is an easy route
to sophisticated and interactive web applications. L i ke anyth ing
else, i t ’s not a one-size-fits-all solution, but it is applicable to m a n y
of the more common web programming tasks, and uses y o u r exist‑
i n g sk i l ls rather than requ i r ing you to learn new ones. What’s
real ly missing f rom the ASP commun i t y r i g h t now is agreed stan‑
dards and best practice guidelines. With any luck, passing on and
collecting as m a n y tr icks and t ips as you can w i l l help make better
web developers out of us all. And as PaulDaniels would almost cer‑
ta in ly say, that’s magic. r
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The latest vers ions of
Microsoft's developer
tools are available.
Please check our web‑
si te for new improved
features etc . , and pric‑
i

New Version 5.5 of market‑
leading install utility
InstallShield Professional is
out

Much more robust function‑
ality and other improvements. Special
£50 off full versionsorderedbefore
25/11/98. Upgrades available. You may
buy the upgrade v e r s i o n if you're a
user of MS Visual Studio or MS Visual
C++

There are also new vers ions of
InstallShield Express (2 .1 ) and
Demoshield (5.4). Pricing on these re‑
ma ins the same as before. Again, up‑
grades available.

Our new catalogue
comes out this month.

Tons of new products
New network sect ion
Feature articles by tech
journos Dave Moss, Will
Watts, Huw Collingbourne, industry lu‑
mina r i es and our own tech team

Email your details to:
catalogue@qbss.com if you're not al
ready on our list.

; DELPHI
ABC for Delphi Pro with source
ACE Reporter Professional
Advantage Client Engine f o r Delphi
Apiary Dev. Sui £365
Apiary OCX Expert £189
Apiary NetBIOS Custom Control £79
Apollo 4 Standard/Pro £129/260
Apollo 4 Source Code Kit £75
Argos Clipper to Delphi U t i l i t y £149
Asyne Pro 2.0 for Delphi £165
BoundsChecker f o r Delphi £295
Component Create £135
Conversion Assistant DB £119
DB Power Pro £65
Delphi 4 Standard £79
Delphi 4 Professional £425
Delphi 4 Client/Server £1649
Delphi 4 Pro/C: £225/1149
Direct Access £189
DNotes / ( + s o u r c e ) £110/ ( + 1 7 5 )
DynaZIP 16biv/32 bit £175/189
Eagle CDK 16 biv32bit £189/209
Essentials Vo l | VCL directory £47
Flashfiler £119
ImageL ib Combo 16& 32 bit
(incl. ImageLib@ T h e E d g e )
ImageLib Corporate Suite
Infinity Reporting/MAPI
InfoPower v e r s i o n 4 Std/Pro
InfoPower vers ion 4 upgrades
List & Label for Delphi
MK Query Builder with source
Multilizer Std ( + s r e )

Multilizer Pro ( + s r c )

Orpheus
Quick Reports 3.with source
ReportBuilder Standard/ Pro
TOLEAutomationClient
TeeChart Pro VCL + Source
TeeTree
Titan for Btrieve/+ source
Titan for Access 7/+ source £265/395
TopGrid/(+source) £169/(235)
Transform Component Expert £95
Tsizer/ ( + s o u r c e ) £ 7 5 4 1 5 )

£125
£179
£165
£195

£109
£399

£89/89
£150/199
from

£290
£299

195/390
25/1050

£265/395

WINDOWSTOOL!S AND UTILITIES
Gantt OCX
Resource Manager VBX
Schedule VBX/OCX

£185
£189

£189/185

TrueDBGrid Pro 5VB/upgrade
True DBInput 5
True DBList Pro 5

£195/165
£115
£115

PDQComm VBX/OCX
PowerPak Enterprise or Pro OCX
QuickPak VB/J

£99/125
£465
£149

ActiveX Ga l l i m a u f r y £60
SpyWorks 5 Pro ( i n c l upgrade subs) £185
StorageTools OCX £99
Version Stamper VBX/OCX £99

ButtonMaker OCX £70
Input Pro £95
List Pro £165
Spread VBX/OCX £195
Tab Pro VBX/OCX £90

DataTree/DataMask/DataList £79/79/79
DataView £79
ActiveX Suite £325
Active Toolbox Standard £85
Active Toolbox Professional £125

£235
£235
£365
£365
£565
£635

Luxent 3DBusiness Graphics
Luxent Docs & Images
Luxent Docs & Images Annotations
Luxent MAP Images
Luxent Power Pack
Luxent WebGraphics Server

£335
£735/465/535

£310
f r om £310

£335

CodeReview Pro
DevPartner Studio/VB/VC
FailSafe Professional
Soft Ice
TrueTime VB or VC++

£135
£265
£265
£265
£599

RivetText £69
SuiteFace £265
VectorFX 32bit OCX £245

CapturePRO
FractalFX VBX

ools Gold
N DLL or VBX or ActiveX

£135
£135
£135
£825
£135

Data Explorer 32bit
DataTable OCX
DataTable DLL
Interact Diag. ( incl . 1 use r )
WinX L ib ra r y

ActiveListBar £90
ActiveToolbar&Menu £110
ActiveThreed £90
ActiveTreeView £129
ActiveSuite £345
Calendar Widgets £90
ClassAssist £157
Component Suite (Cal+Data+Des)
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

VS Data ActiveX
VSD i r e c t
VSFlex OCX
VS Reports A
VSVBX/VSOCX
VSView OCX

First Impression ActiveX
Formula One ActiveX
Visual Components Studio
Visual S p e l l e r OCX

Visual Suite Deal OCX

AnswerWorks 2
Doc-To-Help 16or 32bit v.3
Doc-To-Help 3.0 Pro
ForeHelp 2 16/32/Suite
Help Magician Pro
RoboHelp Classic/upgrade
RoboHelp Office
SOS Help! Info Author

£289/295
£525

£249/249/440
£199

£300/199
£410
£185

C r y s t a l Reports Pro v6.0/Upgrade £249/£149
Crystal C o m m32 ( + s o u r c e ) £135/(275)
DemoShield 5.4 bit (Special)
DemoQuick 16/32 bit
Dynamic Update
English Wizard SDK
ExtraFax fo r Lotus Notes Std/Lite
InstallShield 5.5 Pro (Spec i a l )
InstallShield Express Pro
PC-Install Win + Internet Ext £265
R&R ReportWriter xBase 32bit v8 £239
Shrinker 3.0 £99
sof t SENTRY £475
Wise InstallMaker/Builder £125/£250
Wise Install Master/Manager £500/£1125

£575
£199
£250

£669/399
£445
£165

3DGraphics Tools 16/32 £119/129
Active B £90
Act iveDel ivery Std/Pro £175/289
ActiveReports £265
Address Rapid Addressing SDK £149
Aegis v 3.6 1-5 user £350/user
Basic stituents £119
Chart FX16/32/bundle £175/175/245
DBest Barcodes for DOS/Win £199/345
DistKit Software Protection £100
EDf o r Windows v 3.8 £145
ErgoPack for VB, VC++ and Delphi £
Erwin Desktop for VB £395
Graphics Server SDK £225
LeadTools Pro 8.0 32 b i t OCX £249
Map Tools £745
MKS Source I n t eg £450
MultiEdit /Evolve £135/109
O lec t r a Chart ActiveX £235
Olectra Resizer ActiveX £165
PVCS Tracker £425
Report FX16/32/bundle £199/199/275
Sybase SQL Anywhere Studio £285
Sybase S Q L Anywhere Studio Suser £685
TeeChart ProActiveX £99
TX Text Control OCX £279
VB Commander £105
VBCompress Pro £130
VB Language Manager Pro £195
Xbase++ £269
XBTools++ £269

t y ( i n c l PCS)

Borland C++ 5 Dev Suite £315
Borland C++Builder 3Std £79
Borland C++Builder 3 Pro/Up; £379/225
Borland C++Builder 3CS/Upg ‐£1565/1049
BoundsChecker Pro C++ £399
CC Rider 16/32/bundle £220/300/400
C-Vision f r om Gimpel £179
Codebase 6.3 £245
Dart Power TCP Internet Toolkit 16/32 £399
Great Circle Debugger Pro £535

£50 Discount on RoboHelp Office
when you buy InstallShield 5.1
Professional

Greenleaf Comm++
High Edit ProActive / Pro
IP*Works!
Leadtools 9 WinPro DLL 16/32
MKS Toolkit
MS Visual C++ 6 . 0 Pro/Enterprise £359/825
MS Visual C++ 6 .0 Pro/Ent Upg. ‐£180/489
Object Master £195
PC Lint f r o m G i m p e l £179
TrueDBGrid Pro f o r Visual C++ £265
VBTrv f o r C++ £245

£495/595
£299

INTERNET.
Borland Datagateway Pro
Borland Datagateway Client/Server
Codebase 6 with Java Docs
Cold Fusion App Svr Pro NT
Cold Fusion Forums
Cold Fusion Workgroup NT
Crescent Internet ToolPak v4
Delphi2Java/Database Ed.
Distinct Vis Internet Toolkit 16
Distinct Vis Internet Toolkit 32
InstallShield 5 Java Edition
InstallFromTheWeb
Instant Basic f o r Java Std
Instant Basic fo r Java Pro
Internet Commerce Kit ( I C K )
PackagedForTheWeb
Jamba Professional
JBuilder 2 Pro
JBuilder 2 ClienvServer
Java Workshop
JClass BWT/ (+ s o u r c e )

JClass Cha r v ( + s o u r c e )

JClass Datasource/(+source)
JClass Field/ ( + s o u r c e )

JClass LiveTable/(+ s o u r c e )

JDesignerPro 5 user/S0
JProbe Java Profiler
DataTableJ
MS Visual J++ Pro
Multilizer /Java Standard
Multilizer /Java Professional
NetIntellect
SuperCede Std/Pro
Sybase Powe r ) Ents Special V2.0
Sybase Powe r } Enterprise V2.5
Visual Café 2.5 PDE
Visual Café 2.5 DDE
WinJ Component Library
TreeView)
VB 2 Java

£49/(175)
£310/(785)
£155/(375)
£155/(375)
£310/(785)
£130/465

£75/450
£165
£895
£199
£635

Web Design & Authoring
Adobe PageMill
ColdFusion Home Site
ColdFusion Studio
Macromedia DreamWeaver
Macromedia Flash
MS FrontPage 98
NetObjects Fusion
NetObjects Team Fusion
S y m a n t e c Visual Page

f r om £695

Advantage API Client k i t

NETWORK TOOLS
Backup Exec Single Server NT
Backup Exec Mult i Server NT
Desktop Man Suite 50 users
Desktop Man Suite 100 users
Dr Soloman’s Toolkit (quarterly)

£2500
£4725
£2765
£995
£520
£375
£895
£995
£1375

f r o m £499
from £495
f rom £495

Manage Exec 5 user
Netscape SuiteSpot Pro
Netscape SuiteSpot Std
Norman Access Control (5 u s e r s )

Norman Virus Control (1 s e r v e r )

Nuts & Bolts 10user
Observer base
PGP Net Secur i ty10 nodes
S y s t r a c k( 1 s e r v e r )

Total Virus Defense
Winlnstall
Zero Administration Client

POWERBUILDER
PowerBuil sktop/Pro‐£185/1090
PowerBuilder 6.5 Enterprise £2895
PowerTCP Add-on for PowerBuilder £99
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How does ICI
graph production?
The same way Ford Motor Company, Hewlett Packard, Honda UK

and Bull Information Systems do - wi th Graphics Server
With a million i t e m s on the move every week , it's crucial to track
purchasing, production, inventory, d i s t r i bu t i on , sales and profits. And when
managers analyse all that data, the software tool used for integrating graphs
into analytical applications needs the proven
reliability of an industr: standard. Using Graphics
Server in your application you can link live
databases directly to customised graph templates

without writing a single line of code. You can plot thousands of
dynamic data points in a single graph, employ advanced data
handling, perform sophisticated statistical analysis and exercise

phone: 01344 873434
u s@contemporary.co.uk

complete stylistic control to deliver
outstanding presenta t ions . Go online
for details on features and functionality.

Ww.contemporary.co.uk
Ride,Ascot, Berkshire SL5 7JR Fax: 01344 872228
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Managing a web of change ~
Andrew Ward checksout the benefits of

pu t t i ng a website under the change

management control  of

Continuus/WebSynergy.

We the publ ishing tools available today, it’s al l too easy for anyone
to create and deploy a small website. Unfortunately, that small site

is unlikely to stay small, and once you get more than a few pages you
have a problem that programmers are a l l too fami l iar with: change
management. Even small websites are complex systems, and just the
idea of a website left in the hands of amateurs wi l l horr i fy many who
are used to programming in formal, controlled environments.

Furthermore,the use of perl,CGI,ActiveX, Java, JavaScript, and so
on has turned the management of websites into a programming prob‑
lem (although pure HTML sites are bad enough).Worse still, the devel‑
opmentof larger sites and the continual changes necessary to keep
them up to date are not usually carriedout by onesmall, trained team,
working in a single programming lab. More often, the work is carried
out by different groups of people spread throughout the organisation,
often totalling hundreds or even thousands. Members of these extended
development teams are usually geographically dispersed and often
work in different time zones, makingcommunication a challenge.

It’snotdifficult to imaginethat makingchanges toa website in such
an environment is problematical, to say the least, and probably goes
some way to explainingthe largenumber of brokensites out there. Add
in the requirement for legaland commercial approval, plus the bottle‑
neck of the web master, and the problem gets that muchworse.

Task:

ING SRC="... /gifs/bulleti.gif™ ALT="*" BORDER*0></A>
/TD>
t - - R i g h t Side ( T i t l e ) -->

ALIGH=LZI
HREF="chenge_sets. doc”>

FONT SIZE=+1><STRONG>Changeeeeeeeeeeererere Sets Ve rsus Change P a c k a g e s < / I < / S T
ING SRC=". /gifs/new.git™ ALT="NEW" BORDER=0>

Figure 1- Continuus/WebSynergy al lows editing HTML across the
network.
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NEW
CONCEPT

Change management
In the programmingworld, such a problem would besolved by one of
the change/configuration managementsolutions available, but that
sort of software is typically expensive, requires client-side installa‑
t ion, and isn’t exactly entry-level in terms of the user skills required.
Contributors to a website w i l l have a wide range of skills and abilities
‐ s o m e w i l l be designing HTML pages wi th tools such as Microsoft
FrontPage, while others w i l l merely be posting documents that have
been created in other formats such asMicrosoft Word and Excel.Pro‑
fessional developers w i l l be using languages l ike Perl and Java, and
tools such as Symantec’s Visual Café.

A n y form of manual change control system is burdensome. Espe‑
cial ly so in an environment where alreadya lot of time is spent on
manualtasks that are part of the development process rather than on
creatingweb pages. Furthermore,website development needsto move
at Internet speed, wi th continualpressure to ensure sites are updated
promptly while retainingquali ty.

Althoughchangemanagementsystems havebeenaroundfor a while
in the conventional software development arena, the market for tools to
tackle the problem in the Web environment is muchnewer. Sofar, this is
very much the province of the early adopter ‐ there are relatively few
products to choose from, and not many people are using them yet.

Continuus/WebSynergy
Most of the products aimed at this market tend to concentrate only on
certain parts of the process, leaving plenty to do manually - or to be
done by another product. Two products, however, encompass most if
not a l l of the tasks involved: PlatinumRaveller and Continuus/Web‑
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Doc-To-Help’s intell igent s ing le

source approach enables y o u to

automatically create and maintain
professional pr inted documentation and

online help for Windows 3.x, Windows 95
and Windows NT. Doc-To-Help o f f e r s

Some tools i eenprstetaestatsaetaae
Just stay hal What ’s This? Help top i cs as we l l as hierarchical .CNT files.

|

If y o u are developing for the Internet

or your internal intranet on Windows,

Windows 95 or NT, Distinct’s toolk i ts a re

your window to rapid quality application

development . Distinct Visual Internet
covers over twenty-five TCP/IP-based
pro toco ls and comes with over one

hundred source

code samples f o r

Visual Basic,
Visual C++, Delphi,

Powerbuilder and

Object ive Toolkit p rov ides over 60

extensions f o r MFC, inc lud ing

customisable toolbars, docking windows,
and more. I f y o u need gr ids and char ts to

present your da ta then Objective Grid and

| aR : Object ive Char t are f o r you . Ob jec t i ve Diagram
allows y o u to provide graphical layout in your diagram, and Object ive

Plug-in converts your application in to a web-based program instant ly.°

Access, as we l l

as extensive

Visual Café P r o is the ult imate solution f o rVisual CofeGet tooledu p ! J a v a professional Java developers, o f f e r i n g over
i 100 pre-built JavaBeans, pure Java code to native

x86 compi lat ion, incremental debugging, the

Psoleeslenl ab i l i t y to work w i th ob jects , packages or files,

‐ JDK 1.02-to-JDK 1 . 1conversion. Extensive project
management support inc lud ing subprojects. Web

Development and Database Development Editions available.

Authorised resellers for: InstallShield Corp., NuMega Technologies, Accusoft Corp.,
Seagate Software I M G , Sequiter Software Inc., MKS Corp., Siemens Nixdorf IS L t d ,
Genitor Corp., Sybase I n c . , and more.
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Figure 2- Programmers work w i t h t h e Continuus/CM client.

Synergy.The maindifferencebetweenthem is that WebSynergy, a new
offeringfrom Cont inuus, is a development of the Continuus changeand
configuration management systems for software developers.

It thus embraces change management for software components, as
well as for the HTML pages themselves. In fact, for change control of
programmed content such as Perl and CGI scripts,ActiveX controls,
and Java and JavaScript applets, you use the integralContinuus/CM
software development change management features.

No two development or deployment architectures for websites are
alike. Development can take place on departmental servers, and there
maybea variety of different configurations and stagingservers between
developmentandultimatedeployment.Production web servers,whether
for the Internetor an intranet,may bein-house or hostedby an ISP,and
connection may beviaa firewall... WebSynergy is designed to have the
flexibility to beable to accommodate a range of architectures.

It uses an internaldatabase of users and roles and it allows you to
set up as m a n y users in the database as y o u l ike. The produc t is
licensed ona per user basis. Secur i ty can be assigned down to the
object level‐ to individualgraphics files, for example - and can beon
aro le or group (team) basis. You can therefore protect one depart‑
ment’s web pages from modification by another department.

Developers make the changes, the appropriate authority tests and
approves them (often, the individual department), and web masters
deploy the approved changes.

Tasks
WebSynergy uses a hierarchy of change requests, tasks, and objects.
It is at i ts most effective if you m a p business problems to website
change requests. For example, a car manufacturer may need to pub‑
l ish details of anew modelon its website, or the HR department may
need to update i ts int ranet pages to reflect changes to pension
arrangements. These would each correspond to a change request.

The project manager, who wi l l usually also be the web master, w i l l
start by makinga list of tasks that correspond to the business project,
and wi l l allocate them to the appropriate content developers. One task
could beto changeal l the pictureson a pageto reflect this year’s design
change, for instance. Tasks can beassigned to teams or individuals.

Usually, one change requestwi l l spawn many different tasks, and
each individual task may correspond to many file changes, as in the
previous example. However,there is no task hierarchy - you can’t set
up tasks that are children of other tasks.

Of course, such formal project design isn’t always appropriate.
With WebSynergy team members can create new tasks on the fl y
without them necessarily belonging to a specific change request.
Later, such orphan tasks can be linked, if desired, to a change
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request, and one task can be linked to more than
one change request.

Using the Project View, reports can be gener‑
ated to show task status ‐-which ones have been
assigned, completed, approved, and deployed.
Many other report variants are possible, such as
showing a l l tasks that have been assigned to one
individual - to make sure that he or she isn’t be ing overworked!

Whena task is created, the project manager can specify the esti‑
mated time unti l completion and the pr ior i ty. WebSynergy relies on
pr ior i ty rather than actual deadlines. If required, developers can be
asked to l o gthe actual time that it has taken to complete a task. From
this information, it’s possible to create customised reports for such
things as departmental charge-back.

Tasks aretied to the concept of a releaseor version,just asin thecon‑
ventional software development world. Hence, a task mightbe assigned
to release number 17of the website, andthis in turn corresponds to the
businessproblembeingaddressed‐ the launchof anewcar, or whatever.
But WebSynergyuses task-baseddeployment, soyou don’t need to wait
for all tasks to becomplete before deployingthe new release.

The projectmanager/web masteruses the Continuus/CM client
software, the interface to the normalContinuus change management
system.This requires client-side software installation, but the beauty
of the interface usedby content developers is that it is web-based and
therefore ideally suited to large and diverse teams.

The structure of the project within WebSynergy - the l ist of tasks,
their completion status, who they were assigned to, and the objects
that have been changed ‐ provides an automatic audit trai l .

Content developers
Content developers interfacewithWebSynergy via the WebSynergy Con‑
tent Client, the browser-based interface, but can sti l l use thei r existing
favourite software packages to carry out web pagedesign. However,Con‑
tinuus recognises that most people sti l l write HTML using Microsoft
Notepad, and provides a very cute solution ‐ a Notepad-like editor that
works across the network to edit pages onthe server itself.Eventhough
WebSynergy makes it easy to download and uploadfiles from the web
server, without having the pain of navigating to the files at each end of
the connection, usingthis network editor makes l i feeasier still.

When a content developer logs into the WebSynergy system, a sec‑
ond browser window opens automatically. One window displays the
actual website being worked on, and the other is the control window
‐ i t shows a drop-down list of tasks wait ing to be completed, in prior‑
i t y order. WebSynergy calls this concept surf and act, with the two
windows being known asthe Surf and Act windows respectively.

However, these two windows aren’t two normal independent
browser windows. They are linkedby the concept of focus. At any time,
the Act window is focused on the page being viewed in the Surf win‑
dow - changing to a new page changes the focus of the Act window.
Alternatively, you can expl ici t ly type an URL into the Act window.

To suit a wide range of skills in your content developer community,
the controls shown in the Act window areconfigurable. For example,the
Create Task buttonwouldn’t beappropriate for many developers.

Although the Act window wi l l l i s t task descriptions that indicate
the page that needs to be worked on, they don’t contain an embedded
live URL. It ’s down to the developer to visit the page manually, using
the Surf window. Once the developer has found the r i g h t page, the
focus of the Act window changes to that URL,and it’s then possible to
view the properties for the page‐ these wi l l show if the page is cur‑
rent ly checked out by someone else, for example.

39



R E V I E W S M A N A G I N G A W E B O F C H A N G E

Astandard template defines
the workflow for a particular
organisation, although this can

be changed on the fly by the
web master.

To make changes to the page, the developer checks it out by clicking
the Check Out button in the Act window, and then edits it using the
desired tool. Of course, changes could be far more complex than a sim‑
ple edit and could involve changing or uploading other files such as
images. After viewing changes to confirm that they’re a l l r ight , the
Check In button in the Act window is used to check the page back in. If
you haveto abandonthe task for any reason,you can undothe check-out.

Content developers find this paradigm very easy to work with.
Changes to web pagesare quick to make, wi th the result that not only
do you get the benefits of change management, but you also have a
highly productiveworkingenvironment that is muchquicker and eas‑
ie r to work with than having to copyfiles around manually.

WebSynergy tracks each and every object (file) that the developer
alters, thereby providinga fu l l and detailed audit trai l . I f at any t ime
you click on Task Properties, you get asummary of a l l the objects
modified sofar asp a r t of the task.

Non-HTML documents
When a change is neededto a document that isn’t an HTML page, but
is in a special format such asMicrosoft Word(or even an image file),
the procedure is slightly different. Using the L ink View button, the
developer can view al l l inks on the referencing page in the Act win‑
dow. Alongside each l ink , it w i l l show the actual filename and path.
There’s also a button next to each l ink that moves the focus of the Act
window away from the referencing page to the object referenced by
the l ink. This sounds as if it could be disorientating, but when you
click i t , the URL of the object appears in the Act window’s URL box,
so you can clearly see where the focus is and the name of the object
you're currently working on.

Usingthe Act window controls you can check the object out, down‑
load it locally, makethe changes ( o r replaceit w i th a different ver‑
sion), and final ly upload i t to the web server.

After completing work on al l the objects affected by a task, a sin‑
gle Check In button signals that the work is complete, and unlocks
the objectssothat they can bechecked out and modified by others
if it is required.

Program objects
Let’s look at a task requi r ing changes to a software component‐ a
Java applet. First, you would select the task in the normal way, from
the l ist in the Act window, and then surf to the applet itself - maybe
it’s a vertical text scroll box.

Using the L ink View just described, you view the reference to the
applet itself, which of course would normally be in a completely dif‑
ferent place to the referencing page. Cl ick ing on the magic button
moves the focus of the Act window to the applet, and you check it out
in the normal way, just as if it was an HTML page - in order to keep
it under control of WebSynergy.

Next, y o u become a more tradi t ional software developer and
launch the regular Continuus/CM client software. From with in the
Continuus/CM client, y o u open the appropr iate project that Web‑
Synergy has created. You’ll see that the default task mirrors the one
in the l ist in the WebSynergy Act window.

Reconfigur ing the project br ings up the object that y o u jus t
checked out using the WebSynergy Content Client. You now have to
use the Continuus/CM client to check out the source file that needs
changing. Once it’s checked out, the source file can be worked on in
any Java development environment.

Af ter making, saving, and testing changes to the applet in the
usualway, you needto upload the modified applet from your insulated
work environment to the shared development web, or whatever web
server it is you use as a staging server. This part icular process can
often be a fiddle, but it is considerably eased wi th the combination of
Continuus/CM and WebSynergy.

First, reconciling wi l l update the Continuus/CM repository wi th
a l l modifications from the work area. Then, the usual upload opera‑
t ion driven by the Upload button in the Act window comes in to play,
although this time for the new Java class rather than for an HTML
page.A quick reload in the browser window to test the applet,andyou
are ready to use the Check In button to complete the task.

Test and approval
A standard template defines the workflow for a part icu lar organisa‑
t ion, although this can be changedon the fly by the web master as
required for any particular project. This template can be configured
to suit an organisation’s architecture and requirements. For exam‑
ple, departmental approval m a y be required before corporate legal
approval, and there may bean additional test stage to test the inte‑
gratedwebsite after departmental testingof a particular section. You
can add and remove testing and approval stages as requirements
change - indeed, the approval process can bechanged dynamically to
reflect the real-time requirements of the team.

Workflow is part icular ly suitable for helping ensure that com‑
p a n y procedures and standards are enforced. If an organisation
operates a qua l i t y system, then it is l ike ly that any customer-fac‑
i n g informat ion - which means the website in i ts ent i rety ‐ w i l l be
subject to qua l i ty procedures. Continuus/CM is already used in
ISO 9001/9002 environments, and WebSynergy can beused in a way
to comply with such procedures.
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Deployment
Web masters need the Project View of Contin‑
uus/CMto deploy the latestset of approvedchanges

° to production web servers. It is possible to add or
remove individualtasks from a web server in a sin‑
gle operation, and easily and accurately recreate
any previous version of the website.

When determining the tasks to deploy, the web master can r u n
queries based ona var iety of different task attributes, such as those
executed by a certain group or those tasks belonging to a specific pro‑
ject (o r change request).

The release methodology is task-based, soyou can release parts of
a project before al l the component tasks are complete. Which tasks are
released is entirely up to the web master reviewing the completed‑
task list, and he or she wi l l have to take into account any interdepen‑
dencies. In the real wor ld , i t ’s often necessary to deploy a p a r t i a l
release - for example, ou r fictional new car launch informationmight
have to appear before the colour charts are available.

Actual deployment can take place via a variety of different means,
fromtransfer of thefiles via ftp to creatingasingle archivefile andtrans‑
mitt ingthat via email. WebSynergy only exports those objects that have
been changed, so it’s not necessary to copy the entirewebsite eachtime.

When deciding which tasks to deploy, the web master works within
the Project View. A folder of tasks is created that contains all those tasks
that have been completed, tested, and approved, and are thus available
for deployment. It ’s then up to the web master to decide which tasks to
deploy, by individually removing the unwanted tasks from this list. To
deploy the remaining tasks, the web master copies the l is t into the
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LiveMaintenanceTasks folder usingafew simple operations. The live
web is updated with the completed tasks, and should be tested asthe
final step. Evenonce tasks have beendeployed to the product ion web
server, they can st i l l bepul led back simply by highlighting them and
clicking on the appropriate button.

A double benefit
Professional developers, used to working wi th change management
tools, could be forgiven for wondering how anyoneever managed to
control website development without one. Using WebSynergy, y o u
benefit twice. Not on ly is the website pu t back under control, but you
actually end up with a very productive working environment. A pro‑
ficient user ‐-and it doesn’t take long to become proficient ‐ can com‑
plete a task involving checking o u t , editing, and then checking in a
web page faster than the average modemconnection could display the
finished item.

It can’tbe said that WebSynergy is cheap. Pricesstart from around
$50,000, but that’s for acomprehensive starter pack that includes 25
user licences, the first year’s service and support, and professional
services to help wi th implementation and training. But wi th people
costing what they do, and the amount of time spent on the manual
processes involved in website development, it wouldn’t exactly take
long to recoup that investment. The Continuus website can befound
at www.continuus.com. Li

Andrew Ward is afreelancejourna l is t and writer who specialises in
business and technology subjects. He can becontactedas
andrew.ward@award.co.uk.
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Putting old
software back
together again

Peter Collinson questions Microsoft's use

of DLLs and the lack of consistency

between the apparently replaceable code

modulesand their changing interfaces. And

then there’s the question of Registry

storage and hives...

returned from my somewhat ra iny holiday in Wales andturned my
Windows NT machineon. NT reported that it couldn’t find a crucial

file, and kept say ing i t , re fus ing to boot. Ominous. Dead disk, I
thought. Gloom set in .

Well, in theory, I ’d planned for this. N o t h i n g impor tant was sup‑
posed to bekept on this machine.Windows NT backup wi l l work on ly
if you have a tape dr ive, and I don’t. The word ‘supposed’ is crucial
here, of course; I ’d forgotten some things. For example, there were
some Word for Windows template files hidden away on the system.
Hid ing files in some private folder is an appalling trai t of Windows
software. Ideally, I l i ke to keep a strict separation between the stan‑
dard system files and my files. It makes backups and system updates
easier.However, on Windows, files are sprayed all over the systemand
you have no clue where they are ‐ or how important they are. Well,
T’ve now learnt my lesson and in future will make a more concerted
effort to store files safely.

The qual i ty o f support
There is always support, isn’t there? My NT machine was bui l t and
supplied by Gateway 2000. It has a good support policy, providing a
free phone number to Ireland sothat y o u can sit and wait for an engi‑
neer at i ts expense and notyours. The wait is usual ly not too longand
the support that you get is good.
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The company thinks about hardware support when it sends you
the system, and provides its phone support engineers with diagnos‑
t ic tools that the customer can r u non its UniversalBootDiskette.For
example, there’s a low-leveldisk diagnosis program. When applied to
my system, it showed that indeed the disk was deceasedand hadgone
to sp in in pastures new. Gateway would supply me wi th a n e w disk
and an engineer to fit i t . Better, the disk would be twice the size of the
old one, which was a bonus.

The next day, an engineer from ICLappeared, disk in hand. Sorry,
he couldn’t install Windows NT 4.0. He could on ly replace what was
on the machine in the first place. I said that I would install the sys‑
tem. Anyway, he used Gateway’s Universal Boot Disketteto prove that
the disk worked, formatt ing the new disk into three part i t ions. He
then left. Ihad a raw machine and nothingbut MS-DOS to look at...

Preserving the state of play
This k i n d of event gives you pause for thought. I began to wonder
whether I real ly needed to go back to a newly formatted disk and
reload things from scratch every time. Could I have used the extant
system and preserved the state of play in some way?

One inherent problem is the w a y that the software is g lued
together. The notion of DLLs as implemented by Microsoft is central
to i ts strategy but is imperfect. On the surface, I suppose it a l l seems
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reasonable. Each compo‑
nent of the system is
defined by an API and
implemented by a replace‑
able code module.

The problem is that
there is no control over the
age of the code, so there is

apparently no consistency check to say: ‘this
DLL is too old,and doesn’t support the inter‑
face that I need’. Consistency checking is
neededbecause Microsoft tends to ‘improve’
the API so that old programs f a i l to work
because interfaces have been altered. There
should be some way to maintain the old ver‑
sion of the DLL avd install the new, preserv‑
i n gthe abi l i ty of al l programs to work. There
are standard mechanisms that can beusedto
prevent the installation of an ‘older’ version
of a DLL over a newer copy, and this is sup‑
posed to be usedwhen the sharedSystemRoot
directory is updated. I ts action depends on
the installer software know ing about the
mechanism and also using it .

These problems are made worse by some
major software vendors ( inc lud ingMicrosoft
itself). On the whole, y o u should be able to
uninstall some code and have a l l i ts compo‑
nents removedfrom the system. In practice,
removingcode from the system is imperfect
because some manufacturers don’t use the
standard procedures. Data is often left l y ing
around the Registry rather than being
deleted. A n d if something has been made
publ ic by w r i t i n g it i n to the SystemRoot
directory, then th is publ ic fi le is ra re l y
removed. Tr y i n g to reinstall something and
start wi th a level p lay ing field has unpre‑
dictable outcomes.

The Regis t ry
It seems to me that it should be possible to
recover a system on which something bad
has been installed. Th is takes some plan‑
ning, and involves more understanding of
the Registry than is generally easily avail‑
able.The Registry is central to the operation
of Windows NT (and Windows 95 for that
matter). It provides a central repository for
a l l the configuration information for every‑
t h i n g on the system.

Basic information about how it works is
no t made easily accessible ‐- y o u have to
spend time looking at the Resource K i t help
files or get hold of a book on Windows NT.
Eventhen, the information is sketchy.

When you instal l NT, you are asked to
makea ‘Repair disk’. I tried to usethis once,
a l o n g t ime ago, and it wasa disaster. I
ended up re ins ta l l i ng my system f r o m

scratch. The Repairdisk should be continu‑
a l l y updated and refreshed as you make
changes to the system. Trouble is, it’sa lit‑
tle l ike applying a scrambler to the system
because you can never remember what the
system was r u n n i n g when you last
refreshedthe information.

And when you boot NT, you are given the
opportuni ty to ‘Press the space bar NOW to
invoke Hardware Profile/Last Good Menu’.
What’s this about? What does it do?

Well, you need an understanding of the
Registry before y o u can comprehend what
these features are trying to achieve.The Reg‑
istry stores sets of (key, value) pairs organ‑
ised in to a hierarchy somewhat l ike a
filesystem. The ‘value’ of a key can be
another key, soyou end up wi tha tree struc‑
ture that compartmentalises the name space
in the usual famil iar manner. Values are
typed: they can be binary values wi th indef‑
in i te length, 32-bit b inary values, and vari‑
ous flavours of string.

On NT, Microsoft supplies two programs
for lookingandedit ingthe Registry:REGEDIT

and REGEDT32. Neither is placed on a n y
menus, so you needto start acommand win‑
dow or use the Run option to start them.
REGEDIT displays the Registry in Windows
Explorer style. REGEDIT has fewer capabili‑
ties than REGEDT32 on the whole, but has two
things goingfor i t . First, it has better search
facil it ies, albeit that they are confined to
searching strings. Second, it can dump the
current contents of the Registry to a text file
that you can use a regular editor to inspect.

REGEDT32 uses a multi-window interface.
It deals with the fu l l spectrum of value types
supported by the Registry, a l lowing y o u to
manipulate the access control values that
protect Registry keys, and it can dump the
database in binary. It alsoallows you to open
the Registry in read-only mode,andthis isa
good idea if you arejus t looking.A l l changes
you make happen instantly andy o u can eas‑
i l y wreak havoc on your system by some
unintentional editing.

Opening up one of these programs wi l l
show y o u five root key names.There are two
fundamental keyspoint ingto top-level hier‑
archies: HKEY_LOCAL_MACHINE and H K E Y _

USERS. The HKEY_LOCAL_MACHINE key con‑
tains information that is specific to thecom‑
puter on which the system is running. Some
of this information is created when the sys‑
tem boots andloads,supplyingdetails of the
hardware. Some is taken f rom files stored
on the system, such as information about
where software is loaded and i t s current
default settings.
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The HKEY_USERS contains information
about a l l the users on the system. The root
key HKEY_CURRENT_USER is derivedfrom the
appropriate HKEY_USERS en t ry when the
user logs in . Derived keys are aliases, not
copies, soyoucanmakechanges in oneplace
and it w i l l be correctly updated elsewhere.

There are two other derived aliases:
HKEY_CLASSES_ROOT contains the associa‑
tions between file types and programs, the
object l i nk ing and embedding information.
It’s a n alias for the S o f t w a r e \ C l a s s e s key
in HKEY_LOCAL_MACHINE. Final ly, there is
HKEY_CURRENT_CONFIGsupportingthe notion
of hardware profiles. When you establish an
alternate hardware profile, differences from
the sett ings in HKEY_LOCAL_MACHINE w i l l
appear in this tree.

When the system boots, its device types
are loaded into the Registry and the drivers
that use the devices are enabled by the Reg‑
i s t ry. You can see the current settings on
your machine by using the Devices tool in
the Control Panel.This shows all the device
drivers that are available to y ou r current
system,whether they areDisabled(notbeing
used),Manual (started by some program or
user on demand), or System(being used in
the current systemandstartedat boot time).
Drivers can also beStarted and running, or
not beingused.

You can reboot intoa new hardware con‑
figurat ion and specify which drivers w i l l be
used by that version of the system. I used
this Hardware Profile technique when t ry ‑
ing to install a dubious driver for my video
card. I created a new hardware profile and
loaded the new driver, which hada different
name from the old dr iver and thus would
show up asa separate entry in the Devices
tool. Havingloaded thenewdriver, I ensured
that the old driver was enabled in the alter‑
nate hardware profile before I rebooted the
system. I then hada way back to getting the
systemoperational, if I needed it . I didn’t as
it happened, but the technique did work.

Regis t ry storage
The static in fo rmat ion in the Registry
needs to survive a reboot and on NT it is
stored in a set of files in \SystemRoot\Sys‑
tem32\config. Eachfile heremapsonto a key
that appears in the top-level of the HKEY_
LOCAL_MACH INE tree. User informat ion i s

stored in SystemRoot\Profiles\ Username, in
a fi le called N r u s e r . d a t . A n engineer a t
Microsoft who failed his Ap ia r y exams
called these files hives.

BecauseMicrosoft wished to preserve the
contents of the hives, ensuringatomicity of
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update, a_ transaction
processtechnique is used
to updatethem. Changes to
a hive file are first written
intoa file called h i v e . L o c .
When this is safely on disk,
the hive is markedasdirty,
andthe changes in the LOG
file areapplied.Data isflushed to disk andthe
hive is markedasclean.If the systemdiesdur‑
i n g these steps, then the loader can recover
the correct data by replaying the logs.

The Systemhive cannot be loaded in this
way because it contains pr imary bootstrap
information and the LOGreplay code is not
available when the bootstrap data is needed.
This means that the System hive is repl i ‑
cated: each change to the hive is also made
to an alternative hive.One of these files w i l l
be clean if the system crashes while update
is taking place.

NT 4.0 introduced a new safetyfeature
where the ma in hive files are written to
h i v e . SAVjust after the first stage o f the boot‑
strapprocess. If setupfails in the secondstage,
it can berestartedfrom these savedfiles.

This shows that the people at Microsoft
were wo r r y i n g about the i n t e g r i t y o f the
Registry and t r y i ng hard to make it recov‑
erable. To allow you to step back toa previ‑
ous system version, a way o f re ta in ing a
‘good’ system load is provided. A l l the cur‑
rent configuration information is aliased to
the C u r r e n t C o n t r o l S e t k e y i n H K EY _
LOCAL_MACHINE\SYSTEM. The sys tem
retains the last set, and it ’s th is informa‑
t ion that can be loadedwhen the ‘Press the
space bar NOW...’ question is asked. Thus
you get the chance of one reboot to back‑
track to where y o u were before you
installed some software.Of course, this is
useful on ly if the installation process has
instal led a new fi le and has no t actual ly
overwr i t ten a component of the system
with a supposedly new work ing version.

In practice, I find that one stepback is not
really enough. I need some tool where I can
checkpoint the system and return to some
known point before the disaster has struck.
You can create a repair disk and retreat to
that, but this w i l l ask you to reloadfiles from
the o r i g i n a l NT CD, and once you have
installed a sizeable service pack then this
option becomes less attractive.

One option is to backup you r Registry
files to tape along w i t h your normal data
backup sequence. There are also a couple of
tools on the NT ResourceKits. The REGBACK
command stores the current l ive Registry
hives to a directory and the REGREST com‑
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mand resets the Registry f rom the saved files. You
needto be in the Backup Group to beable to do this.
There are a bunch of caveats with these programs;
see their documentation. I must say that I haven’t
tried to restore any saved settings; it simply takes
too long to resurrectmy machine.

Boo t ing the sys tem into play
What of my ownmachine?Howdid I recover it from its raw state?Well,
aeons ago I becamea tithe-payingmemberof the Microsoft Developers
Network (MSDN). This means that I have a loadof recent CDs in the
cupboard fromMicrosoft.SinceGateway replacedmy brokenCDdrive
with an updatedmodelsomemonths ago, I can even read them.Things
lookedhopeful. I dugout the WindowsNT 4.0WorkstationCDandwon‑
deredwhat to donext. It was a long time since I had installedaversion
of NT 4.0, and then I had loaded it in addition to the previous version.
The CD autostarts under Windows 95or NT, but under MS-DOS you
need to use the fundamental command set. Actually, there’s not even a
READMEfile on the CD.

I f y ou t r y and start to load the system with a clean disk, you
quickly find that if you installan NTFS file system on your pr imary
MS-DOS partit ion, the standard MS-DOS F p t s x w i l l not eliminate it .
You can find no combination of actions for F D I S K that permits you to
delete the whole lot and start again. I ended up boot ing my BSD/OS
boot disk andusingthe d i s k s e t u p p rog ram t o clear the disk down t o
nothing, and then bootingMS-DOS runn ing F p D I s x to establish the
partit ions again. NT can also glue contiguous NTFS formatted parti‑
tions into a single logical drive, so if in doubt, leave it out.

Well, f rom the CD, the 1386 directory was the place to go. There
are several E x e files and I eventually guessed the correct one:
WINNT . EXE.This is the pr imary installationprogram. It creates some
basic setup floppies and then copies files to the hard drive. This i s a
very t ime consuming process.

While I was t r y i n g to get this basic load to go, Imanaged to start
somefile copying to the disk, and then k i l l it... |decided to gothrough
the FDISK/ FORMAT sequence again to ensure that the disk was clean.
Filecopying took aeons, but once al l the files were copied, the system
booted slowly and then hung. I ’ d re-formatted the disk u s i n g the
FAT32 file system. NT won't loadonto this, it needs the older FAT16.
I suspect that I spent around 3 hours finding this out.

Once you manage to copy a l l the files to the disk, you can boot the
system. Just why does it copy a l l those files? Why can’t it take some
from the CD? I did manage to find the option to WINNT so that once I
hadthe boot floppies I didn’t get any more. Diggingback intomy MS‑
DOSmemorymademegive the commanda /? option, and luckily the
instructions had no t scrolled o f f the screen. The | MORE command
doesn’t work on a CD, and wasn’t available to me anyway.

Onceyou get there, installationproceeds reasonably simply.There
are long gaps where the orange l ights on the front of the machine
flash, and then you have to answer some questions. Having to make
intermittent interactions means that you cannot really concentrate
on anythingelse while the system is loading. Such is life. Eventually,
you get a working operating system.

Thad todo this installationseveral times, for one reasonor another.
One reasonwas the inabil i tyof the latest‘certifiedbyMicrosoft’ video
driver (pulledfrom the ne t ) to work wi th the vanilla system.My video
card is one of the few for which Microsoft tells you to goto the manu‑
facturer to obtain a driver. There seemed to bemany other reasons
why reloads were needed. I was determined to have a clean working
system to usebecauseNT,l ikeotherMicrosoft systems, suffers badly
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A couple of t ips
First,when installing the system it’s helpfulto reducethe timethat the
systemtakes to boot.At one point in the loading process it is designed
to si t and wait for you to choose the configuration that you want. The
delay here is controlled byanumber in theb o o t . i n i file that's found
on the root of your boot drive. The default setting is:
t imeou t =30
and can be reduced.Makesure this file is writable by removing read‑
only permission and then edit it using Notepad. I've set the value to
10seconds on my system, which is plenty long enough to makeyour
mind up.

Secondly, it's possible to automate the login process for your
machine so that when the system starts a particular user is logged in
automatically.This places that user's password in plain text in the
Registry, so beware.There are several ways to set this up. On a raw
machine, you need to edit the Registry, butthe NT ResourceKit has a
GUI version that will do it. For information on the Registry editing
you'll need a copy of MSDN Library CDs; the appropriate article
(Q97597) doesn’t appear to be online.

from software rot. Youhappily install things that zap other programs
by replacingsome crucial DLL .

Well, [hada runn ingmachine.Next , I knew that I neededto install
ServicePack3(SP3).Otherwise, the systemhas loadsof security prob‑
lemsandsincemy machine is on the Internet,this is bad.SP3 is avail‑
able on two of the other CDs fromMicrosoft. I installed this package
anda l l seemed well. However,andI later realised that this was amis‑
take, I placed SP3 onto the system before I had configured the hard‑
ware: loaded the mousedriver, got the SoundBlaster card functioning,
and installed the video drivers. The drivers for these are available
f r om the appropriate place on the Internet, so getting recent work ing
softwarewas not too hard.

A l l go on the system front
Finally, after three days, the machinewas up and runn i ng . Id rein‑
stalled the system perhaps eight times from scratch. I ’d had a cou‑
pleof late nights.Most of the software that I usewas installedon the
machine, and I managed to do some work. However, it s t i l l wasn’t
‘ r ight ’ . There were problemswi th the networking. I in i t ia l l y blamed
Samba, which provides me wi th WINS infrastructure. I spent a con‑
siderable number of days deep in Samba logs, armed wi th various
network-snooping programs. Eventually, I raised a bug w i th the
Samba folks, and learnt that the problemswere very probably in my
system.Four days later, I decided to start aga in wi th reinstallation.
I was an expert now.

I d id have al l the drivers I needed, and I planned to install SP3
after I hadset them al l up. I could alsomonitor network performance
and deduce at what po in t things stoppedworkingproperly. Theprob‑
lem turned out to be Microsoft’s new user task scheduler, supplied
w i th In ternet Explorer. With this package, things ran slowly, with‑
out i t they were fine. The system is up and runn ingand seems okay.
Why th is p r o g r am should impact on L A N network performance
remains a mystery... a

PeterCollinson is afreelanceconsultant specialising in Unixand
learningaboutNT.Hecan bereachedelectronically as
pc@hillside.co.uk, by phoneon 01227 761824, or on the Web at
http://www.hillside.co.uk.
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Reaching understanding {&
There is a third element to C++ function prototypes. Francis Glassborow

urges C++ developers to become famil iar w i t h except ion specificat ions.

hen you read this I w i l l have returned from attending the next
meetings of WG21(C++ Standards Committee)andWG14 (C Stan‑

dards Committee). They have decided that one of their meetings each
year wi l l be at the same place and overlapping in time. This should
help damp down the tendency of some to flame the other group.

There is a considerable overlap of both interest and membership
between the two committees. Wehope that the extreme partisans w i l l
become more tolerant if they get social contact. Time wi l l tell, and in
a future columnI w i l l report on the amount of blood spilt.

Exception specifications
This autumn sees major releasesof several C++ compilers. While few
are yet ina state to becalled standard conforming, many are aspiring
to such a designation by their next main release.

One important consequence is that our code w i l l be compiled by
tools that are aware of exception specifications (ES).

For some time there has beena third element to the prototype (and
signature) of aC++ function. Weare all familiar w i th the return type
specification. (And note that, as of about four years ago, this must be
made explicit in C++. There is no impl ic i t i n t in C++, n o r wi l l there
be in the next release of C.)Andwe all know about the parameter type
l ist that is required by a C++ function prototype.

However, there is a th i rd element: the type of exceptions that may
propagate froma function. Because of existing C++ code, WG21chose
to provide default behaviour. In the absence of explicit specification
a function m a y propagate any exception. This decision is under‑
standable, though unfortunate: it means that unless the programmer
has the courtesy to add an exception specifier you have to prepare to
catch anything.

How do you provide an exception specification? Very simply, you
add t h r o w ( < l i s t o f t y p e s > ) after the parenthesis that closes the
parameterl is t in theprototypeor definition of a function. The < l i s t
of t y p e s > lists a l l the types of exception that the compiler can expect
t o propagate from the function. Therefore: v o i d f n ( ) t h r o w ( ) ; means
that fn is a function that takes no parameters, returns nothing, and
is no t expected to propagate an exception. However: i n t

g n ( i n t ) t h r o w ( s t d : : e x c e p t i o n ) ; declares a function g n that takes
an i n t by value, returns an i n t by value, and m a y propagate any
exception that i s derived from s t d : : e x c e p t i o n .

If an exception, thrown during the execution of a program, tries
topass through afunctionwhose ESdoes not include it, your p rogram
exits through s t d : : u n e x p e c t e d . This i s a function l ike e x i t ( ) that
cannot return. Itsdefault behaviour i s t o call std: : t e r m i n a t e ( ) , but
you can change this behaviour dynamical ly (at r u n t ime) as well as
statically. If you needto know more about this process, includingthe
use o f s t d : : b a d _ e x c e p t i o n , then read a book such a s The C++ Pro‑
gramming Language, 3rdEdition.

Some consequences
ESreminds meof the introduction of c o n s t to C.Without it you had
to assume that any time you passed a pointer the object pointed to
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might change. There wasn’t any way that you could pass an array for
read access only (we l l y o u could wrap it i n a s t r u c t and pass the
result ing s t r u c t by value but I doubt you would want to do that very
often). When c o n s t first became available many programmers found
that it had an apparently ev i l influence on their code. Once they
started us ing i t , they had to insert it in many other places.

L i ke the use of c o n s t , i t i s largely a matter o f learn ing how to
write code that benefits. I th ink we st i l l have a longway to go before
most p r o g r a m m e r s inst inct ively make posi t ive use of except ion
specifications.

Many programmers object that placingan ESona virtual function
requires that a l l overriding versions in derived classes shall have at
least as restrictive a requirement. This indicates a need for a more
suitable coding technique. The first step is to create your own excep‑
tion hierarchies for y o u r classes. Typical ly, embed y o u r class i n a
namespace and define your base exception in the same namespace.
Youcan get a similar effect wi th a nestedclass but a namespaceallows
users to import your exception names without always having to qual‑
i f y them. Your code m i g h t look something like this:
namespace  MyTypeSpace {

c l a s s MyTypeExcep t ion {
p u b l i c :

v i r t u a l ~MyTypeExcep t ion ( ) { }

yi
/ / t h e d e s t r u c t o r makes t h e c l a s s p o l y m o r p h i c s o t h a t y o u

/ / c a n c a t c h d e r i v e d e x c e p t i o n t y p e s w i t h a base i n s t a n c e
/ / a n d u s e R T T I t o i d e n t i f y i t i f y o u w i s h .

c l a s s MyType {

p u b l i c :
v i r t u a l ~MyType() t h r o w ( ) ;

/ / m o s t d e t a i l s o m i t t e d a s i r r e l e v a n t

M y Ty p e ( ) t h r o w ( s t d : : e x c e p t i o n , MyTypeExcep t i on ) ;
v i r t u a l v o i d p r i n t o n ( o s t r e a m & = c o u t )

t h r o w ( s t d : : e x c e p t i o n )  c o n s t ;

ae)

o s t r e a m & o p e r a t o r < < ( o s t r e a m & o u t , M y Ty p e c o n s t & m t )

t h r o w ( s t d : : e x c e p t i o n )  {
m t . p r i n t o n (out) ;
r e t u r n  o u t ;

}
The destructor promises no t to propagate exceptions. Th is

imposes an identical requirement on any destructors fo r derived
classes. Imposing this requirement is essential for exception-safe
use of the STL. If the destructor for y o u r class can propagate an
exception it w i l l create chaos if y o u ever place it in an STL con‑
tainer. Even if you never do this, destructors that propagate excep‑
tions are landmines wai t ing to blow a hole in y o u r carefully honed
application. Destructors are called in the process of stack-unwind‑
i n gwhile handlingan exception. While you are allowed to throw an
exception dur ing this process it must be caught before any attempt
is made to continue handl ing the or ig inal exception. If it isn’t, y o u r
p r o g r a m w i l l ex i t th rough s t d : : t e r m i n a t e ( ) . I n other words
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Asa general rule virtual
member functions should
bespecified to throw
std::exception and the base

exception type for the class hierarchy.

destructors that propagate exceptions threaten to nu l l i f y the pur ‑
pose of exceptions: controlled handl ing of problems.

Optimisat ion
Get in the habit of adding t h r o w ( ) to your destructors. With modern
compilers you wil l probably get faster execution and smaller code by
i n f o r m i n g the compiler o f places where you promise i t wi l l not have
to handle exceptions. Some older compilers are less generous.As com‑
pilers and other tools become more sophisticated, providing excep‑
t i on specifications w i l l also al low some static verification. Th is
applies to a l l exception specifications. For example, suppose that I
added to the exception specification for M y T y p e : : p r i n t o n ( ) , but
failed t o add t o the E S for o p e r a t o r < < ( o s t r e a m & , M y T y p e c o n s t
& ) . The compiler w i l l be able to warn me that I r u n the r isk of u n e x ‑

p e c t e d ( ) because i t w i l l see the call t o M y T y p e : : p r i n t o n ( ) . Analy‑
sis tools m i g h t then be able to add a q u e r y about why my ES for
p r i n t o n ( ) added an apparently superfluous type.

I n this case, m y original E S for p r i n t o n ( ) i s probably overly con‑
st ra in ing because it forces al l overriding implementations in derived
classes to restr ict themselves to exceptions derived f rom
s t d : : e x c e p t i o n . Asa general rule vir tual memberfunctions should
be specified to throw s t d : : e x c e p t i o n and the base exception type
for the class hierarchy.

Fur thermore , as a general policy, exceptions thrown as the result
of call ing member functions of one of your data members should be
handled wi th in your own class implementation. Where you cannot
handle these completely, you should handle what y o u can before
th row ing your o w n exception type. This way we avoid ever growing
lists of exception types.

The biggest problem is dealing wi th calls to functions that do not
provideany ES.Hopefully, this w i l l become less common astime goes
by, but un t i l then you need to code defensively and avoid propagating
the problem to users of your code. Something like:
namespace MySpace {

c l a s s UnknownExcept ion { } ;

v o i d examp le ( ) t h row(excep t i on , U n k n o w n E x c e p t i o n ){
t r y {

/ / n o r m a l code i n c l u d i n g one o r m o r e

/ / f u n c t i o n s w i t h o u t e x p l i c i t E S
}
c a t c h ( e x c e p t i o n & e ) { t h r o w ; }
c a t c h ( ) { t h r o w U n k n o w n E x c e p t i o n ( ) ; } ;

The firs t c a t c h catches al l exceptions based on s t d : : e x c e p ‑
t i o n and immediately re-throws them ( i n real code you migh t want
to do some processing) in their true form. Be careful not to wr i te
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t h r o w e because that wi l l throw only the base s t d : : e x c e p t i o n
and therefore s t r i p o f f a l l the extra information carr ied by the
derived type.

The second c a t c h traps al l other exceptions and does the only
t h i n g i t can: tell the outside code that an unident ified exception
arrived here. Not very helpful, but it l imi ts the damage. You might
want t o refine U n k n o w n E x c e p t ion s o that i t provides some debugging
data such asfilename andl ine number.You m i g h t also l ike to provide
a single U n k n o w n E x c e p tion type for a l l your code b y encapsulating
it in y o u r most general personal namespace. Whatever you do, don’t
stick it in global space where it wi l l conflict withevery other thought‑
less programmer’s provision.

I have r u n out of space again. But please learn about exception
specifications, and use them.

The prize-winning problem
In July's column I packed two errors into the single if statement:
i f ( c t = = C o l o u r e d T e x t { " examp le " , r e d } ) / * d o s o m e t h i n g * /

C++ has clearly cast i ts evi l influenceon programmersbecausehard ly
anyone spotted the missing s t r u c t qual ificat ion to C o l o u r e d T e x t

(even though it was out there in the declaration of c t ) .
Even fewer recognised that the comparison operators in C only

applyto built-in types and to pointers(and before you ask, C9X does
not intend to change that). M a n y claimed that ct was uninitialised,
but there was a l l that unspecified source code, so sucha claim is in
fact speculative.

Out of almost two dozen responses I selected DavidLeftley for the
pr ize. He was one of on ly three that spotted the miss ing use of
s t r u c t . Healso recognised that there was a problemwith the use of
‘==’ even though he failed to p i n down the detail.

Last month's problem
The answer I was going to propose to last month's column is actual ly
based on checking against existing compilers rather than a correct
reading of the C++ Standard. The real issue is more complicated and
is serious enough to needfix ing with in the Standard itself. The pub‑
lished example does not exhibit any undefined behaviour but other
not too dissimilar examples current ly exhibit serious undefined
behaviour (such as unini t ia l ised pointers). I w i l l be covering the
whole topic in greater detail in my next column.

Th is month's problem
Programmers are very good a t p i c k i n g up idioms without always
understandingwhat they are designed for. What is wrong wi th the fol‑
l ow ing piece o f code?
# i n c l u d e  < s t d i o . h >
# d e fi n e l e n g t h ( a r r a y ) ( s i z e o f ( a r r a y )/ s i z e o f ( a r r a y [ 0 ] ) )

i n t m a i n ( v o i d ){

c h a r * b u f f e r = " T h i s i s some s p a c e f o r i n p u t d a t a . . . " ;
f g e t s ( b u f f e r , l e n g t h ( b u f f e r ) , s t d i n ) ;
/ * m o r e code * /

p u t s ( " H a v e a n i c e d a y ! " ) ;

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationand applicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA, r i n g01865
246490, or emailfrancis@robinton.demon.co.uk.
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A piece of the action
Mark Smith looksatTAction, Delphi 'sn e w w a y of dealing

w i t h user interface events, which helps both to separate

DELPHI |

out appl icat ion logic and to provide UI consistency.

Der.4 offers a new way of dealingwith user interfaceevents such as
cl ick ing buttons or choosing items from a menu. Instead of wr i t ing

code in the O n C l i c k event of user interface components, you l ink them
to objects of the TA c t i o n class. This month, I want to show how to use
TA c t i o n to add user-customisable toolbars to your applications. Before
getting into the mainp a r t of the column however, I want to explain why
T A c t i o n and its associated container, TA c t i o n L i s t area good thing.

TA c t i o n helps solve two problems in Delphidevelopment. The first
problem is anarchitectural issue: application logic coupled to the user
interface. Adding event handlingcode to a single buttonor menu is a
tr iv ia l task in Delphi; y o u merely double-click on the buttonor menu
itemand start wr i t ing code. Unfortunately, doing this l inks y o u r user
interfaceand the application logic very t ight ly. In the middle of aRAD
session mostpeople don’t bother to write the business code in another
module, which l imits reusability. The TA c t i o n objects are stored in
a TA c t i o n L i s t , which can b eplaced i n a D a t aModule, therefore us ing
these components moves code out of the user-interfaceforms and into
the business-objects layer. Since T A c t i o n L i s t groups Actions
together into categories, it makes it easier to manage a group of
related items. For example, you could have a n A c t i o n L i s t that con‑
tained the standard Cut , Copy,and Paste actions.

The second problem that T A c t i o n alleviates is in managing the
choices available to the user. Prior to Delphi4,mak ing sure that menu
options and toolbar buttons were available only when appropriate
requiredmore effort than seemed necessary for a RADtool. The T A c ‑

t i o n objects manage the state of the controls linkedto them, soif you
set the Action’s E n a b l e d property to F a l s e , a l l controls linked to it
become disabled. T A c t i o n goes further than this, taking over control
of the caption, glyphs, and hotkeys of associatedcontrols.This makes
it very easy to keep a l l your user interface elements consistent.

UsingTA c t i o n
The usual way to add TA c t i o n objects to an application is to add an
A c t i o n L i s t object t o a form o r D a t a M o d u l e and add Action objects
using the component editor. Double-clicking a T A c t i o n L i s t brings
u p the A c t i o n L i s t component editor. You create your own custom
Actions by pressing the Insert key. This creates new Actions specific
to your application and adds them to the A c t i o n L i s t . The A c t i o n ‑
L i s t editor has a few standard items for window management, data‑
basenavigation,and clipboard operations. The code for these is in the
modules s t d A c t n s and D B A c t n s in the VCL source directory.

You l ink a user-interface control to a TA c t i on object by setting the
new A c t i o n property using the Object Inspector. TA c t ion is defined
asa public property of TCon t rol, so i t is widely available throughout
the VCL. M a n y descendants of T C c o n t r o 1 publish this property, mak‑
i n g it visible in the Object Inspector.When you set the Action, the nor‑
m a l behaviour of the control (eg the o n c l i c k event hand le r ) is
replaced w i tha cal l to the E x e c u t e event handler of the T A c t i o n
object. That way, when the user clicks the button or chooses the menu
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option, the Action’s E x e c u t e method is called. The list of components
that expose an A c t i o n property seemsa li t t le arbitrary, beingthe but‑
tons, menu items, T R a d i o B u t t o n s , TCheckBox , and T S t a t u s B a r . I
suspect that over time, more classes wi l l be made Action-aware.

The processing pathway when y o u t r igger an Act ion is rather
baroque. You can either process the event i n the A c t i o n L i s t . O n E x ‑

e c u t e method, o r le t the global A p p l i c a t i o n . O n A c t i o n E x e c u t e
method deal w i th i t . If neither of these events have code attached to
them, or if your code does n o t set H a n d l e d to T r u e , the Action’s own
O n E x e c u t e gets t o execute, which i s what you want most o f the time.
To enable or disable the TA c t i o n object, add an event handler for the
T A c t i o n . U p d a t e event and set the E n a b l e d property t o T r u e o r
F a l s e to reflect the avai lab i l i ty of the Action. Be aware that the
Update handler can b e called a lot dur ingA p p l i c a t i o n . O n I d l epro‑
cessing ‐ keep your code to aminimum here.

Add ing to the Delphi IDE
You can add new TA c t i o n components of your own in a new module,
and install them into the Delphi IDE as p a r t of a package, which pro‑
vides a convenient way of reusing common code. Like other compo‑
n e n t s , TA c t i o n descendants need to be registered in the Delph i IDE,
but you use the R e g i s t e r A c t i o n s procedure rather than R e g i s t e r .

The parametersof this procedureare not well documented in the help,
and are incorrect i n the Developer’s Guide. The c a t e g o r y N a m e para‑
meter is the name of the category to which this Action is to belong,
A C l a s s e s is an a r r a y of T A c t i o n classes, and the final parameter,
R e s o u r c e , does not appear t o have any effect. I suspect that i t was
intended to be used by the Delphi IDE to determine the type of object
to pass in the parameters to the TA c t ion’s E x e c u t e event. Setting this
parameter to n i l seems to be the safest option.

Cus tomis ing
Having introduced Actions and how they are used, I want to show a
few techniques for adding customisation to toolbars. The goal is to be
able to present the user wi tha l is t of al l of the tasks that an applica‑
t ion allows, and let the user drag from this l is t ing onto the applica‑
tion’s toolbars. Obviously, these customisations have to be stored and
used next time the application is run . While there is nothing inher‑
ently complex about this, it requireda surprisingamountof code. Fig‑
ure 1 shows the relationships between the classes. VCL classes are
dark blue, while new classes are l i g h t coloured.

This month’s demonstration appl icat ion is based on the Delphi
R i c h E d i t application. This has one main form witha toolbar on it
anda dialogbox o f type T To o 1 D i a l o g that provides the focus for cus‑
tomising the toolbar. You can drag Action items from the dialog box
onto the toolbars belonging to the main window. The dialog box gets
the l i s t o f Actions f rom a central object called A c t i o n S e r v i c e s ,

which every A c t i o n L i s t in the application registers itselfwith. The
object A c t i o n S e r v i c e s has a method A d d A c t i o n L i s t , which takes
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The final piece of the
puzzle is to get the toolbars
to save their state in
between sessions. This is
fairly easy to do.

a n A c t i o n L i s t and copies references t o a l l o f the T A c t i o n objects
that the A c t i o n L i s t contains. Internal ly, A c t i o n S e r v i c e s uses a
helper class called T A c t i o n R e f e r e n c e L i s t t o manage the l i s t o f
Actions. The VCL class TA c t i o n L i s t is inappropriate here because
it takes on the lifetime management of the Actions it holds ‐ destroy
the A c t i o n L i s t and the Actions get destroyed. The TA c t i o n R e f e r ‑
e n c e L i s t just copies the object references and does no lifetime man‑
agement. A c t i o n S e r v i c e s also has a n I m a g e L i s t p rope r t y t o
manage the imagesfor the Actions.

The T T o o l D i a l o g class uses A c t i o n S e r v i c e s and presents the
Actions sorted according to category, al lowing the user to select an
Action from the l ist and drag it to one of the toolbars. The dragging
process takes advantage o f a descendent o f T D r a g O b j e c t called T A c ‑

t i o n D r a g O b j e c t t o s impl i fy the operation. This n e w class has a n
additional property of type T A c t i o n and is responsible for carry ing
the Action to the toolbar that the user wants it to appear on. Since we
allow the user to drag and drop buttons between toolbars, TA c t i o n ‑
D r a g O b j e c t has a S o u r c e property. This i s set when dragging from
a toolbar, and is used to remove the button linked to the Action from
the old toolbar.

The toolbars themselves are a new class: T D r a g To o l B a r i s derived
from TToo1Bar. This class has to exhibit two distinct kinds of behav‑
iour. Norma l l y i t acts l ike a regular toolbar, but some of the time nor‑
malbehaviour is suspended to allow the user to add new buttons and
rearrange or remove exist ing ones. My own preference is to t r y and
minimise state-dependent behaviour by moving it into other classes,
and that is what I have done here. The state-dependent behaviour is
delegated t o a n object o f class T D r a g T o o l B a r S t r a t e g y , which the
toolbar calls to do the actual work. Changing the behaviour of the

TToolButton

TDragObjec t

Figure 1 -To o l b a r s class diagram.
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toolbar i s a s easy a s deriving a new T D r a g To o l B a r S t r a t e g y descen‑
dent and passing it to the toolbar. The most important descendent of
TDragToo lBa rS t ra tegy  i s  TDragToo lBa rCus tom izeS t ra tegy,
which encapsulates the customisation behaviour.This class makes al l
the buttons draggable, accepts T A c t ionDragObject instances, and
has a menu to allow the user to insert spacing elements into the tool‑
bar. While the toolbar is using the customise strategy, the buttons are
unlinkedfrom their Actions. This is to temporarily decouple buttons
from their normalAction, andallows the buttons to bedraggable. The
tag is used as a pointer to the Action, and is restored when the cus‑
tomise strategy is removed.

The only fly in the ointment is the handlingof images. Each A c t i o n ‑
List is usually associatedwith a T I m a g e L i s t component that holds the
graphics that represent the Actions. Eachtoolbar is alsoassociatedwith
a T I m a g e L i s t component (ignoring the H o t Images and D i s a b l e d I m ‑
a g e for now) that may be a completely different set of images. Clearly,
a n Action could derive its image from one A c t i o n L i s t and then b e
placed o n a toolbar linked t o another I m a g e L i s t entirely, which would
not give the desired result. The simplest way to resolve this is to havea
shared image list and add al l the images to i t . This shared image list is
a property o f A c t i o n S e r v i c e s , and al l T D r a g To o l B a r s should refer‑
ence this rather than any other I m a g e L i s t .

Persistence
The final piece of the puzzle is to get the toolbars to save their state in
betweensessions. This is fa i r ly easy to do, and is implementedby the
S a v e and R e s t o r e methods o f T D r a g To o l B a r . These two methods
take a T R e g i s t r y component t o read and write the toolbar settings.
The host application is responsible for sett ing the regist ry key to the
correct point for the toolbar to read or write from. Most of the time,
this w i l l b e a location such a s S o f t w a r e \ M y C o m p a n y \ M y A p p \Ver‑
sion3\ToolBars. If you havea toolbar called ToolBar1, then the save
method wil l add keys for each of the buttons and dividers on the tool‑
bar in a new section called ToolBar1.

The S a v e method stores the names o f the TA c t i o n objects associ‑
ated wi th each button. The L o a d method has to use these names to
assign Actions to buttons when the application is reloaded. To make
this work, the Actions need to exist and to have been registered wi th
the A c t i o n S e r v i c e s object p r io r t o the toolbars loading themselves
from the registry. If an Action cannot be found, it is ignored and the
toolbar carries on loadinga l l the other buttons.

The demonstration
As mentioned, this month’s demonstrationapplication is basedon the
R i c h E d i t demo app in the Demos subdirectory, but the T o o l B a r has
been replaced b y a D r a g T o o l B a r and I have added calls t o load the
toolbar buttons when the application is opened and to regis ter the
A c t i o n L i s t s w i t h the A c t i o n S e r v i c e s object. I have also added a n
Action to display the customisation dialog, off the Edit menu. I leave
the localisation into German, French,and Swedish to you.

There is l i t t le else to do on the application. If you program your
application to use Actions, then you can take advantage of the cus‑
tomisable toolbar classes here. You do no t need to l im i t yoursel f to
customisable toolbars, since Actions offer somuchflex ib i l i ty. a

E xX Mark Smith is a contractor specialising in Delphi. You
S N LITN E can contact him at msmitha@cix.co.uk or say hello at a
Borland UsersGroup meeting. Call 01980 630032for details. The code
for this article is availableon EXEOnLine and viaf t p at
Stp://ftp.exe.co.uk/pub/exestuff/9811_delphi.
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WARE C A N TAKE ...
ORDER PROCESSING

From telecommunications networks to
supermarket locations, Smallworld’s software
shows companies where customers and assets
are located and how they are connected.

That amounted to duplicating
500 CD-ROMs, 300 UNIX tapes in
two formats and 200 sets of four
floppies. LSL also printed 1000
documents in various combinations of
six manuals and two sets of bound
Release Notes.

Finally, LSL had to ensure that the
customer got the right mix of media
and manuals.And they had all of two
weeks to do it.

As Jill Ming, Technology Transfer
Manager at Smallworld, observed,
“It’s vital to our business that our
products are produced to a very high

Fortunately, Smallworld know manufacturing and distribution.”
exactly the fastest path their software Thanks to the efficiency of LSL’s
should take. They just hand over the fulfilment, the world improved
masters and let LSL Ltd dothe rest. ramatically for Smallworld.

UPGRADE RELEASE MANAGEMENT

Fasterpath revealedfor software
If you're asoftware publisher, then all eal with your customers and deliver to
that should come between you and your them anywhere in the world.
customers are LSL’s fulfilment services. We'll a lso warehouse your product,

Our expertise has made usthe manage the upgrade process and provide
most successful software fulfilment arange of marketing support services

operation in the UK. By creating the from mailing campaigns to on-line
fastest, most efficient and reliable path to Helpdesks.
your customers, we safeguard your To get you off to a good start, we've
reputation. produced aWhite Paper onpreparing

While you concentrate on your core documents for digital printing. For your
activity, we'll take your software down free copy, our brochure or to discuss a
the Software Production Path. project in person, please call, fax or

We'll design the packaging, duplicate email usnow.
the media, print all the documentation, Now you've discovered a faster path,
assemble the packs, process your orders, there’s no point waiti

MARKETING SUPPORT

DISTRIBUTION
FAX

©& Enquiry No. Nv35

ARE YOU
USING THE
RIGHT
SOFTWARE
PATH?
DOCUMENTATION
PRODUCTION
“The books wepublish tend to be
large and complex and LSL’s normal
production service has always proved
to beexcellent. Even onoccasions
when, for example, we've required a
set on worldwide transactions within a
week, they have delivered this
substantial order on time - and at no
extra cost”.

Dow Jones Markets

WAREHOUSING
“We have abig range of specialist
software products - and nospace to
store the individual components ready
for despatch. But it’s not just
warehousing we need from LSL.
Without their strict inventory
management aswell, we could easily
bewithout product. Instead, weget
fast and efficient turnaround for our
customer orders”.

AMTECH computer systems

UPGRADE RELEASE
MANAGEMENT
“LSL have only five working days
from when we hand over the master,
to accurately carry out duplication,
packaging and despatch. That they do
it every time, despite sometimes
having to face our last minute changes
and software data problems, speaks
volumes for their organisation”.

Unigraphics Solutions ( A n EDS company)
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I s l _ f u l fi l m e n t @
compuserve .com
4 Caxton Park, Caxton Road, Bedford MK41 OTY



Tales from the scrypt
Tom Guinther gets to grips with the TCL script ing language

and shows howTc lB lend and Jacl make it easy to integrate

have a newobsession: the scripting language that goes by the name
of Tcl/Tk. You know you're obsessedwhen in a three-day periodyou

read 500 pages of documentation, peruse 50,000 lines of interpreter
and byte-compiler code, and wri te 5,000 lines of script. Then, when
you are a l l done assimilating, you k ick back and go, ‘cool’.

About Tcl/Tk
Tc l is an abbreviation for Tool CommandLanguage. It ’s a scr ip t ing
language that was designedandcreated by JohnOusterhout. Tk is an
abbreviation for Toolkit and is a set of Tc l extensions for developing
GUI applications. Even though Tk is also very relevant to this area,
I ’mgoing to focus on Tc l and its applications wi th Java.

Tc l is a simple scr ipt ing language designed to be easily adapt‑
able and h igh ly extensible. Typically, the Tc l interpreter is embed‑
ded within an application that extends the Tc l command set in an
application-centric way. The application generally providesa mech‑
anism for the user to execute scripts within the application envi‑
ronment. The user ’s scr ipts would have access to funct ions,
variables, and language extensions that are implemented by the
application but which are seamlessly integrated into the Tc l script‑
i ng environment.

If you are wondering why Tcl and not some other script ing lan‑
guage, l ike VBA, Perl, or JavaScript, par t of the answer lies in the
original concepts and purpose dr iv ing Tcl. First, Tc l was original ly
designed to be embedded in C applications, whichmeans application
integration is by design. Second, froma languagepoin t of view, Tcl is
relat ively small andconcise, whichmakes it easy for anyone to learn
quickly. Not to beunderrated is that Tc l is easily extensible via your
application or procedures defined in externalTc l scripts, and it makes
great glue code for ty ing all those ‘components’ and beans together.
Last, but not least, when it comes to integrating and interfacing Tcl
into your Java application, two Tcl technologies, TclBlend and Jacl,
make it very easy and straightforward.

Tc l B l e n d and Jac l
TclBlend is a bridgebetween the original C-basedTcl interpreter and
the Java environment. You can useTclBlend and its j a v a package to
connect Tc l to you r appl icat ion and the Java VM. Users can wri te
scripts that create andmanipulateJava objects almost as if they were
wri t ing Java code. The followingTcl script createsa newobject of type
Examp l eOb j e c t and changes its T i t l e property:
# u s i n g t h e Tc l B l e n d j a v a p a c k a g e t o c r e a t e a n i n s t a n c e
# o f c l a s s E x amp l eO b j e c t i n t h e J a v a WM

j a v a : : new E x amp l eO b j e c ts e t e x amp l eOb j
" T h i s i s a t i t l e " ]
# c h a n g e t h e o b j e c t s t i t l e fi e l d b y c a l l i n g
# s e t T i t l e m e t h o d
[ $ e x am p l e O b j s e t T i t l e " T h i s i s a n e w t i t l e " ]
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and interface Tc l into your Java applicat ion.

If you don’t follow the code immediately, don’t wo r r y. It should
make more sense by the time you’ve finished reading this column.
TclBlend is yet another example of what can be done wi th the Java
Reflection API. The j a v a package uses the Reflection AP I to create
objects andfind methodsand properties so that they can bemanipu‑
latedfrom Tcl code.

Jacl (Java Application CommandLanguage)is a 100% Java imple‑
mentation of the Tc l interpreter and the j a v a package. For anyone
who wants to get true cross-platform and write-once-run-anywhere
technology, Jacl is i t . Not only does this include your application and
its scripting language (Tcl, r ight?), any extensions you write ( i n Java
or Tc l ) are cross-platform. Beyond the obvious this is a b i g w i n
because up to this point extensions for Tcl were typically wri t ten in
C/C++,whichmeant that many things did no teasily por t at either the
binary or source levels.

I f you are wonder ing why y o u needTclBlend when you have Jacl,
then I have to commend you for being very observant. They essen‑
t ia l l y do the same th i ngand provide the same functionality. One is C‑
based (TclBlend)while the other is 100% Java. If you think Jacl is the
obvious choice then you are no t wrong but you are no t necessarily
r i gh t either. TclBlend is legacy technology but if you already have a
large investment in C/C++ code, then TclBlend could be the perfect
tool to help you begin the migrat ion to pureJava. Secondly, TclBlend
works w i th proven technology and because Tcl has been por ted to
most platforms you are getting a reliable cross-platform solution. On
the other hand, Jacl has been a ma j o r development effor t and
although version 1.0has been officially released it is first generation
Java technology. Jacl may no t be as robust or as feature-complete as
TclBlend. I don’t think that is a b i g deal,but y o u m a y want to evalu‑
ate both options.

TheTc l language
Incaseyou are not Tcl l i terate, what follows is a quick overview of the
Tc l scripting language. Tcl, l ike many scripting languages, does not
have explicit types. Instead, a l l types are represented by strings. Tc l
w i l l provide numeric conversion asnecessary if the context calls for
i t . For example:
s e t a v a r 4 2
s e t answe r " T h e a n s w e r i s "
a ppend an swe r Savar
p u t s a n s w e r

produces: The a n s w e r is 4 2 . However:
s e t a v a r 4 2

p u t s " T h e answe r i s " [ e x p r S a v a r * 3 ]

produces: The a n s w e r is 1 2 6 .
In bothexamples the variable a v a r is initialisedto the value 42. In

the first example the value of a v a r is appended to the variable,
a n s w e r . The context implies a str ing operation. In the second exam‑
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Your first instincts asa
‘procedural’ programmer
will to beto apply grammar
rules to the language, which

will lead to ‘small’ mistakes.

ple the same basic effect is achieved but the multipl icationoperation
implies that a v a r should be treated numerically.

Unl ike most languages Tc l does not have a fixed g r a m m a r that
defines the language. Insteadthe Tcl interpreter parses indiv idual
‘words’, which are commands or thei r parameters. Words are sep‑
arated by white space (spaces and tabs) but certain characters such
asdouble quotes change this behavior. The interpreter follows the
rules for parsingTcl scr ipt , performs various types of substitutions
(more on this later), and executes commands without a n y knowl‑
edge of w h a t they mean . The n o r m a l language constructs y o u
migh t befami l iar w i th such asflow control ( i f , f o r , o r , w h i l e ) are
implemented as commands and are not par t of the language. As a
matter of fact, these commands can even be redefined to mean
something else! If you’ve ever used the Forth language then bells
are probably going o f f in y o u r head. Seems to me l i ke there are
qui te a few superfic ia l s imi lar i t ies in the pa rse r and command
design philosophies.

Take the following code for example:
i f { $ a v a r > 0 } { s e t $ a v a r [ e x p r - S a v a r ] }

The Tc l parser looks at this as if it is three words, the first of which is
the command to be evaluated. The other two words (grouped by { } )
are the command parameters.The first parameter to the if command
is an expression to be evaluated. The secondparameter is the body of
the if command and wi l l be executed (by invoking the interpreter
recursively) if the expression { S a v a r > 0 } evaluates to true.
Your first instincts as a ‘procedural’ p rogrammer w i l l to be to apply
grammar rules to the language, which w i l l lead to ‘small’ mistakes.
Just remember that the specific commands don’t change the context
or how the interpreter works.

Except no substitute
The most important aspect of Tcl is substitution. We’ve already seen
some examples of substitution and if you have been scratching your
head, it is n o w time fora little enlightenment (al though I can’t make
a n y promises).

The first type of substitution is variable substitution. This is where
the interpreter replaces the $ andthe variable name that follows with
the variable value.
s e t a v a r 4 2

s e t b v a r [ e x p r S a v a r * 3 ]

In the second line, the occurrence of $ a v a r is replaced w i t h 42, in
effect changing the command to: s e t b v a r [ e x p r 4 2 * 3 ] .

The example also contains an example of command substitu‑
t ion, which is invoked by the square brackets ([{ ] ). When the inter‑
preter sees an opening bracket everything inside the brackets is
interpreted as a new Tc l scr ipt . In th is example, the script e x p r
4 2 * 3 w i l l beevaluated and the result substituted back into the orig‑
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ina l script, u l t imate ly leaving us w i th a fu l l y substituted scr ip t :
s e t b v a r 1 2 6 .

The third type of substitution is backslash substitution,which you
should be very familiar with. Backslash substitution allows you to
represent special characters as themselves, for example:
s e t a m o u n t 3 . 2 9

p r i n t s " T h e c u r r e n t a m o u n t i s \ $ $ a m o u n t "

produces: T h e c u r r e n t a m o u n t is $ 3 . 2 9 .
Backslash substitution is a form of ‘quoting’ that means that the

parser changes how it operates when it is in a quoting mode. Tcl also
provides two other forms of quoting, double quotes ( " " ) , and braces
( { } ) . Double quotes prevent tabs, spaces, and semi-colons from being
command separators. Everythingbetween the double quotes consti‑
tutes oneword. A l l forms of substitution occur inside double quotes
(but not braces). For example:
s e t a v a r " T h i s i s a p a r s e d a s o n e \ " w o r d \ " "
would produce: T h i s is p a r s e d as o n e " w o r d " .
And: s e t a v a r 3
s e t b v a r "The r e s u l t i s [ e x p r $ a v a r * 1 4 ] "

would produce: T h e r e s u l t is 4 2 .
Braces perform the same function as double quotes except that

substitutions are disabled. This is an extremely important point to
remember as the following example shows:
s e t  a v a r  3
w h i l e { $ a v a r > 0 } { s e t a v a r $ a v a r - 1 }

L ikethe i £ example above, the w h i l e command is executed with two
parameters: the expression to evaluate { S a v a r > 0 } and the body
(script) to be executed while the expression is true. You should have
a better unders tand ing o f how Tc l parses three words ou t o f this
script. The braces around the expression and the body prevent the
in te rven ing white space f rom terminat ing the word. O n l y the clos‑
i n gbrace canterminate the word. What may not beobvious at a l l is
that u s i n g the braces is essential because we don’t want the inter‑
preter to perform substitution before the parameters are passed to
the w h i l e command. Wewant the substitution to occur dur ing the
evaluation of the command. If weuse quotes and substitution occurs
p r i o r to the w h i l e , the outcome w i l l be fixed and quite l ike ly lead to
an infini te loop.

Imagine the following:
s e t a v a r 3

w h i l e "Savar>0"
wi th variable substitution performed immediately, the w h i l e com‑
mand receives the fol lowing two arguments: { 3 > 0 } and { s e t a v a r

2 } . That is not going to work out too well.

" s e t a v a r Savar-1"

Tcl/Tk,TclBlend, andJacl
Although I havegiven youa lo t o f pre l iminary informationon Tcl and
its syntax, you m a y want to doa l i t t le of your o w n researchandexper‑
iment ingto become more famil iar wi th the concepts. That way you' l l
be prepared for the Day of the Jacl, next month’s column, when we' l l
be getting serious about integratingTcl and Java.

You can obtain free downloads of the Tc l 8.03 binaries and source
at the Script ics website www.scriptics.com. TclBlend and Jacl are
available at the same site using www.scriptics.com/java. The book I
read on Tcl, Tcl and the Tk Toolkit, was writ ten by the creator of the
Tc l language, John Ousterhout, and is published by Addison Wesley
(ISBN 020163337X). a

Tom Guinther is workingfor Vireo, acompany developingdevice‑
driver tools. He can be reached via emailat tomg@vireo.com.
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Another day,another
database technology...

V I S U A L  B A S I C

Jon Perkins considers Act ive Data Objects, the latest incarnation of Microsoft's data

achnew release of Visual Basic from Microsoft seems to br ingwith
Ex a new database technology. Now that developers have had time
to get used to either DAO or RDO, or both, Microsoft has introduced
ADO, which is intended to replace both of them. N o t that DAO and
RDO have been ditched. They are st i l l there for backward compati‑
bil ity, and many developers wi l l preferto staywith the programming
interfaces that they are famil iar w i th for some time to come yet. How‑
ever, Microsoft has investeda lot of time and effort into OLE DB and
as a result you w i l l find that the currents of the Microsoft tide wil l
sweep you along in this direction before too long. In this month’s col‑
umn I ’moutl ining the basic elements of both the technology and the
programming model in order to provide a jump-star t . I in tend to
address some of the more complex issues in future columns.

Universal Da ta Access
It is quite common for Visual Basic developers to specialise in certain
areas of technology. One such area of specialisation tends to be the
database access model. Depending u p o n the company technology
i n f r a s t r u c t u r e , a developer w i l l n o r m a l l y choose either a local o r
workgroup-based database via DAO or a client/server database via
RDO. It’s no t uncommon to meet somebody who is a specialist w i th
one model and yet is something of a novice wi th the other because
although the two models are similar they are not identical. ADO is
designed to be familiar to users of both models.

Aspar t of the ongoing InformationAt Your Fingertips initiative
launchedafew years ago, the UniversalDataAccess (UDA)approachcon‑
centrates on connectingwitha source of data wherever it resides. At the
heartof this concept is OLEDB,a set of system-levelCOMinterfacesthat
provide a uni form method of retr iev ing data regardless of its format.
This technology is designed from the ground up to provide an efficient
methodof access to bothweb-basedand multiple-tier client/server data
sources. Foreach source of data there needs to be a correspondingOLE
DBprovider. Examplesof suchdata sources areSQLServer,Oracle,NT5
directory services, email storage, and mainframes. Probably the most
usefulprovider at the moment is the OLEDB Providerfor ODBCDrivers
(theprovider is coded as MSDASQL)which, as the name implies, pro‑
vides a bridge to existing ODBC data sources. This driver ensures the
maximumaccess to pre-existing data sources.

While it is OLE DB that provides a heavyweight object model to
access data of a l l varieties, it is ADO that provides a simplified lan‑
guage-independent Automation model for consumers. Visual Basic 6
was the first version of this language to introduce an out-of-the-box
installation of ADO, although the technology itself has been around
for a l i t t le while now and is currently r u n n i n g at version 2.0. Some of
the improvements in this newer version include added support for
Events and persistence of data betweensessions, the second of which
T’'ll covera litt le later in this article. Microsoft is clearly treating this
whole new technology as a key component in its current (intended)
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access strategy.

evolution to a serious player in the high-performance operating sys‑
tem arena. For example, the forthcoming, and eagerly awaited, SQL
Server 7 makes heavy use in terna l ly o f OLE DB to the extent that i ts
algorithms are tuned specifically for i t .

ADO Object Model
ADO 2.0 is comprised of the following seven pr imary objects.

Connection: Typically used by Command and Recordset objects to
providea session with a data source,although it is possible to directly
pass a Command to the database via the E x e c u t e method.

Command: The definit ion of a query or statement that is to be
given to a data source. This can be an instruction to execute a bulk
operation on some data, retrievea data extract intoa Recordsetobject,
or to perform a management function of the database itself. ACom‑
mand definition can beeither a SQL statement or an invocationof a
stored procedure ora view, if appropriate.

Error: Can becreated if the OLE DB provider haschosen to imple‑
ment i t ,otherwise the Connection object wi l l raiseerrors into the nor‑
mal Visual Basic E r r object.

Field: Logically represents a column in a Recordset object.
Parameter: Implemented as a Collection, and used to store para‑

meters that w i l l then be used by aCommand object.
Property: Adynamic characteristic of an ADO object that is

defined by the provider. A property can either be built-in, where it is
actually part of the standard ADO definition, or it canbe dynamic, in
which case it is specific to the provider’s implementation. An exam‑
ple of a dynamic property could be whether a data source supports
transactions. Property collections exist for the Connection, Com‑
mand, Recordset, and Field objects.

Recordset: Logically contains a set of results f rom a query made
against a Connection object. This is the p r i m a r y means of manipu‑
la t ingdata when using ADO.

The architectural design of ADO emphasises a degree of indepen‑
dence of each ADO object f rom the others. ACommand object, for
example, can be associated w i th a Connection object, executed to
return a Recordset object, connected to another Connection object,
and executed again to create another Recordset.

Cursors
The Recordset object supports four different cursor types. I ’msure that
m a n y EXE readers w i l l be fami l iar w i th cursors to some degree or
another,but because they are part of the Microsoft Certified Solution
Developer syllabus it’s worth taking the time to review them again.

Dynamic: The contents of the Resultset reflect subsequent changes
made by other users, whether they are recordadditions, deletions,or
modifications.

Keyset-driven:Similar to Dynamic,butonly those records captured
with in the Recordsetat the time of i ts creation are visible. Therefore
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anychanges toexistingrecordswil l beseen,but records
that have subsequently been added wi l l not be visible.
Likewise, records that have actually been deletedwi l l
also becomeunavailable.

Forward-only:Behavessimilarly toa Dynamiccursor,butw i l l only
support a forward direction through the Resultset. The mechanism
behind this approach is optimised for performance.

Static: The contents of the Resultset remain the same regardless
of what actually happens to the ‘real’ data in the underlying table.

The type o f cursor i s setvia theReco r d s e t . C u r s o r T y p e property.
Predefined constants fo r the above l ist are a dO p e nD y n am i c ,
adOpenkeyset, adOpenForwardOnly, and adOpenS t a t i c

List ing 1provides code fragments for the basic operation of creat‑
i ngaconnection,definingacommand,andobtainingaRecordset.This
isn’t the only way of populating a Recordset instance. For example, a
Recordset canusethe O p e nmethod to obtain a working set of data.

Lightweight Recordsets
PreviouslyknownastheAdvancedDataConnector,theRemoteDataSer‑
vice (RDS)is a technology thathasbeenintegratedinto(andformsa sub‑
setof)ADO. It is usedasameansof transportationfor anADORecordset
to bepassedfroma server to a client application.Butbeware:usingthis
technology means that you do need to understand how to implement
tiered‐ or distributed‐ applications.Mostof Microsoft’sdocumentation
on the subject inevitably involves examples that revolve around Inter‑
net-basedsolutions, which in itself is fine because RDS is designed to
work over HTTP.However, it does alsowork over DCOM.

The RDS technology exists in two parts: a server component and
aclient component. Although these components are available froma
variety of sources (includinghttp://www.microsoft.com/data/ado)the
server component is also installedwith Internet Information Server
(IIS) 4.0, and the client components are installed alongwi th Internet
Explorer 4.x. If you do happen to bedistributing a web-based appli‑
cation for browsersother than IE4,then include theMsa d c 11.c a b file
wi th your other files. Fo r non-web applications that need to have the
client services installed,aMicrosoftKnowledgebasearticle (Q176874)

List ing 1- One way of get t ing data f rom ADO.
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called DistributingRDS Client with Visual Basic Setup Wizard lists
the necessary steps to take.

To explainthemechanismwithwhichRDSworks wecan consider
a standard three-tier application.When a call is made from the client
tier to the middle tier, it is the job of the RDS client to marshal the
request (overHTTP,DCOM,or whatever) to the server-sideRDScom‑
ponent. This, in turn, passes the request to the data tier. When the
server-side RDScomponent receivesthe data that is askedfor, it packs
the data intoan ADO Recordsetobject andpasses it back to the client
tier. The contents of the Recordsetare then cachedon the client com‑
puter in order to keep the network traffic to a minimum.

As I mentionedin the VisualBasic6article in the September issue
of EXE, the ADO system is provided as both a fu l l implementation
(ADODB)and a lightweight version (ADOR). The ADODB version
shouldbe installed in themiddletier, while the lightweight version is
the component that gets installed along w i th the client application.
This l ightweight version is designed pure ly for the implementation
of a Recordset without the associatedbaggageof Command,Connec‑
tion, Error,and Parameter objects.

Error handling
Whenwri t inganerror handlerfor anADOroutineyouneedtobeaware
that an error can reside in either the ADO Errors collection or within
the VisualBasic E r r object. The locationdepends uponhowandwhere
theerror occurred.If theproblem is causedbyan errorwi thADO itself,
then the Visual Basic E r r object w i l l hold the error details. OLE DB‑
provider generatederrors wil l be populated intotheADOErrorscollec‑
tion if the provider has chosen to support this. Of notehere is the fact
that ADO stores itserrors in aCollectionobject, implyingthat therecan
be more than one message. An error handler should be sure that it
extracts each Error object by usinga F o r E a c h N e x t construct. Only
theADOConnectionobject exposes the Errorscollection.

Data persistence
The logicalcontents of aRecordsetcan bepersistentbetweensessions.
Data is either stashed or retrieved via the S a v e and O p e n methods
respectively. The data is saved between sessions as b inary ADTG
(AdvancedDataTableGram) format. A simpleexample is shownbelow:
Dim myReco r dSe t As ADODB.Recordset

’ p o p u l a t e m yRe c o r dS e t , t h e n
myRe c o r d S e t . S a v e " c : \ d a t a \ m y d a t a . a d t " , adPers istADTG
myReco r dSe t . C l o s e

’ t h e n , i n a n o t h e r s e s s i o n
myRe c o r dSe t . O p e n " c : \ d a t a \ m y d a t a . a d t "

Progress
Insummary,ADO is a thoughtfully designedprogressionfromtheDAO
andRDOobject sets, while OLE DB is a powerfulnew technology that
forms an integral pa r t of the forthcoming SQL Server 7 and w i l l no
doubt be part of the baseWindows NT specification before too long. In
mostcasesI would imaginethat therewouldbeno point in retro-fitting
ADO intoa softwaredevelopment projectthat is already underway,but
it is probably worthmaking themoveon the nextproject. a

JonPerkins isafreelance VisualBasicdeveloper andaMicrosoft
CertifiedSolutionDeveloper.He isa contributingauthor of Advanced
Microsoft VisualBasic by TheMandelbrotSet,publishedbyMicrosoft
Press. Contact h imat www.jonperkins.com.
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Hugeselectionof visual and internet
development tools! Complete
technicalinformation, downloadable
demos, on-lineorderingandinstant
on-line delivery. 30day money-back
guarantee.

PUBLISHING
Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer InfoCentre
Tel: 01279) Fax:01279414130
enq.orders@awl.co.uk
www.awl-he.com/ computing
Awide rangeof booksonsoftware
development, object-oriented
technology andprog ramming from
authors such asWatts Humphrey,
Erich Gamma, FredBrooks, Donald
Knuth andBjarneStroustrup.
AP Professional
24/28Oval Road, London NW17DX
Contact: Rachel Bridgman
Tel: 0171482 ‘ax: 0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher on internet
development,programming, PDAs,

softwareagents andmore. Specialists
in Macintoshbooks.

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

Product Manager
Tel: 01865 314456 Fax: 01865 314572
www.bh.com
sophie.foster@repp.co.uk
LeadingPublisherofbooksfor
professional programmers and
softwareengineers. DigitalPress
publisheshigh-quality, leadingedge
booksontopics suchasMicrosoft
Exchange, Windows NT Server, Intranet
Development,MicrosoftSQL Server,
Open VMS, X-WindowSystems, UNIX,
Linux,LotusNotes, WebServers.
PrenticeHall Europe
Campus 400, Marylands Avenue
Hemel Hempstead, Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891 Fax:01442
ibd_orders@prenhall.co.uk
Weare thepublisher ofbooks andCD‑
basedtraining materials in allareas of
computing - anddistribute leading
imprintssuch asQUEandSAMS.

O'Reilly
Sheridan House, NorthWay
Andover, Hants
Tel:01264 342832 Fax:01264 342761

:Customer Servs Dept
itpuk@itps.co.uk

Leadingpublisher of books for Perl,
C++, UNIX, Open Systems, Windows
NT andthe Internet.

SECURITY PROD!
Aladdin Knowledge
Systems UK Ltd
1William Street,Windsor
Berks SL41BB
Tel: 01753 622266 Fax:01753 622262
sales@aldn.co.uk www.aks.com
Aladdin is a leadingsupplier of
advanced software security (HASP)
andsmart carddevelopment tools
(ASE) for software developers.

BL Computer Security Ltd
101Hendon Lane
Finchley, London N33SH
‘Tel:0181 343 0734 Fax: 0181346 2672
bi@bics.co.uk www.bics.co.uk
Wespecialise in design and
manufactureof computer security
products. Anchol, LureBooster,
Deadlock(Dongles)a n d C.L.A.M.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
DESmanufacturessoftwaresecurity
products developedasasolution to
softwarepiracy andtheft
RainbowTechnologies L t d
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel:01932 579200 Fax: 01932 570743
sales@uk.rainbow.com
Only Rainbowdelivers leadingedge
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, protectyour
software. Establishedin 1987,Softlok
specialises in softwarepiracy
protection.

Superbase Developers Pic
14Regent St, Cambridge CB2 1DB
Tel: 0118 944 8962 F a x :0118 954 0760

Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2 offers powerfuldata
encryptiona n danRSA encryption
library with user-definablekey lengths
and built-inemailsupport forsecure
communications and data management.

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

Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick, Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax: 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRis aTraining, Consultingand
Development Company offering
scheduled, customised, 1-2-1, on-site
education. Allour courses arebasedon
practical, hands-on exercises andwe
a i m to teachprogrammers to develop
database applications in Delphi, Visual
Basic,Access, Clipperand VO.

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

QA Training Ltd
Cecily Hill Castle, Cirencester
Gloucestershire GL7 2EF
ContactCustomer ServiceTeam
Tel:01285 655888 Fax:01285 644828
www.gatraining.com
Leaders in IT technical training and
consultancy.
The Object People Limited
Epsilon House,Chilworth Science Pk
Southampton, SO16 7NS
Tel: 01703 769996 Fax: 01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehave a world-wide
reputation in assistingclients adopt
andmakesuccessfulprogress with
object technology.

Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44 (0)171307 2300
Fax: +44 (0) 171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isan international training
andconsultinggroup offeringa wide
rangeof courses, to transfer the
expertise to develop new multi-tier
systems. Valtech has trained5000
people throughout Europe in 1997,
and is recognizedas the European
leader in Object Technology Transfer.

WEB APP DEV
Ui im
1StMarys Courf,High Street
Newmarket,Suffolk CB88HQ
Tel: 01638 569669 Fax:01638 569601
Email: exe@unipalm.co.uk
Specialist Intranet|internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudiofor rapid
deploymentof database driven Web
applications. Netscape -award‑
winningclient, servers and
development tools for Web, messaging
andcrossware applications.
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FL
Software Engineers /

Senior Software Engineers
Cambridgeshire c£30,000 plus
Our client is looking for people interested in the Internet, Communication,
and mobile computing and bringing these technologies together.
Software is written in ANSI C (with some C++) and is designed with
portability and performance in mind. Developing on a wide range of
platforms, CPUs and operating systems, the ability to learn quickly and
adapt to changing circumstances is of pr ime importance
Engineers are involved in and are given responsibility for all stages of the
Project process from specification to final delivery.
You will have:
@A strong knowledge of C and preferably C++
@A keen interest in the Internet and communication technology
PLUS one or more of the following:
@TCP/IP protocols
@ Internet application protocols (SMTP,POP3,IMAP,HTTP,HTML...)
@ Java
@GSM technology
ESS offer tailored recruitment solutions to retained clients throughout the
UK. We have a successful record in placing IT professionals wishing to
further their careers. To discuss your requirements contact us on the
number below or e-mail your CVto grant.whelan@esslimited.com
Harlequin House, 7 High Street, Teddington, Middlesex, TW11 8EE.

Telephone 0181 977 4848 Fax: 0181 977 7979

Programmers, Analyst Programmers,
Software Engineers,

Support (Novell, Unix), also
Computer Field Service Engineers.

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
EX E n o v e m b e r 1 9 9 8

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

Fo r m o r e i n f o rma 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 4838 Fa x : 0171 970 4895 Ema i l : sarahh@dotexe.demon.co.uk

UNIQUE OPPORTUNITIES
IN SPEECH

TECHNOLOGY MALVERN,
WORCESTERSHIRE

£16-40 ,000 + RELOCATION
is leadingthe deployment of speech recognition‑

omers over the telephone and Internet.

To ensure our continued success weneed to recruit exceptional people
towork within our Automatic Speech Recognition,Webflowand New
Product teams:

PROJECTMANAGER:
Customer solutions management, encompassing responsibility for the
customisation of the Cyber Transcriber service to specific customers’
requirements. Full software development project lifecycle experience is
essential, alongwith excellent interpersonal skills.

VB), would be particularly useful, although training is provided
where necessary.

We have built a world-class team and require staff who are
motivated, energetic, creative and results-oriented.Weoffer an
unparalleled opportunity for the right people to join our
company at an early stage and to contribute to its growth
and success.

All CVsmus t besubmitted to Computer Futures, 18-21Queen
Square Bristol BS1 4NH. Please call Peter Shawyer on 0117
988 0000 in the strictest confidenceto find out more.

CCbd)
SpeechMachines

Winner of 1998Yell award “Most innovativeWebsite’



RWJ Robert William James & Associates
Professional Search/Contract Staffing

Software Developers to £50k
RWJ & Associates is a professional search firm presently looking for experienced software
eng ineers , with skills in C, C++, V B , Oracle, SQL Serve
g e n u i n e work experience. Excellent graduates with experience also welcome.

Analyst Programmers
Worthing/Croydon
This world leader in m a n a g e m e n t and technology consultancy requires several Analyst
Programmers to be involved with Business Process Mana
solutions. You will need one or more of the following skills: UNIX, COBOL,
PL/SQL, Designer/Developer 2000, Oracle Forms 4.5/Reports 2.5, C, RDBMS. Candidates
must ideally have 2+ y e a r s experience in analysis and programming with ability to learn new

to £35k plus excellent benefits

concepts.

Software Developers/Senior/Team Leaders
Windsor £25k-£45k (flexible)
This company develops technical sof tware solutions for m a j o r blue-chip clients world-wide
including major players in the financial s e r v i c e s market. To work on development of high‑
value product-based solutions, you will need 2+ years experience with C++/VC++ in either
UNIX or Windows environment.Object Oriented skills are also highly desirable.

Software Engineers
West London/Buckinghamshire/Berkshire
We are seeking candidates with excellent in-depth C/C++ programming skills in aWindows
NT ideally 32-bit development. Typically 3+ years experience, with
knowledge of product development cycle, networking, UNIX, TCP/IP, Object Oriented

| Design. Experience within c o m m u n i c a t i o n s , security, internet/intranet areas desirable.

e n v i r o n m e n t ,

2nd Floor, Haymarket House, Wote Street, Basingstoke, Hampshire RG217NL | to grant.whelan@esslimited.com
Tel: 01256 818833 Fax: 01256 816144 email: ianc@rwjuk.demon.co.uk

Please contact Ian Coles for further information

Somet imes )
j u s t h a v e

to o o k a l i t t le
d e e p e r t o s e e

w h a t is ©@all!going on in
t h e w o r l d ( 0 c

Haymarket] Haymarket| H
m s|

U N I X , N T and a t least 2 years |

ement and developing software |
Powerbui lder,  |

You will have several years general Windows/OO development
with a 2 years Delphi development and experience of client server
applications. You will also have knowledge of developing with an
RDBMS (prefer Informix, SQLServer or Oracle). Are you aWindows
GURU if so our client wants to hear from you

You will participate in new Management Systems initiatives and
contribute to all phases of the software development lifecycle.
Ideally of graduate calibre with a m i n 2 yrs relevant experience
with agood working knowledge of Delphi. Knowledge of NT,
Oracle, C++, HTML and Java would be beneficial

£18k-£50k + benefits |
ESS offer tailored recruitment solutions to retained clients
throughout the UK. Wehave asuccessful record in placing IT

] professionals wishing to further their careers. To discuss your
| requirements contact uson the number below or e-mail your CV

ne

Analyst Programmer
London
Your should

£20-40,000 & Benefit
PC developer

1 C++, Vi
Exchai

et is constantle
Nil be part 0

mmercial applications
6 Email: tony.georgiou@

C/C++ Programmer
City
Technical Consultants to
within this grc

to £45K plus bonus plus benefits
in finan banking t

market Development
114-116 Charing C
Lor
Te l 0 1 7
F a x  0
E m a i l cv@

Harlequin House, 7 High Street, Teddington, Middlesex, TW11 8EE.
Telephone 0181 977 4848 Fax: 0181 977 7979

Developer
Berkshire to £45K plus bonus plus shares
Experience 0

ly.Mu
me

Software Development Test Engineer
High Wycombe up to £50,000
Due d i n a

should have
ning, NT, Unix

sting, imple:

Analyst Programmer
Gateshead

f 1-2minimum

tight t

haymarket.com

www.haymarket.com

n o v e m b e r 1 9 9 8



C A R E E R S  &  C O N T R A C T S
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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 4838 F a x : 0171 970 4895 E m a i l : sarahh@dotexe.demon.co.uk

DOYOU HAVE:
at least 2 years Delphi programming experience

N i n e o u t of t e n candidates knowledge of client/server development using Delphi
t hey w e r e m o r e t h a n satisfied (and preferably Interbase)
w i t h the m a r k e t knowledge of C++ Builder 3 experience
t h e C o n n e c t i o n s consultants excellent O Oskills
they w o r k e d w i t h . excellent UI design skills

familiarity with Design Patterns
some knowledge of UML

If you're looking f o r the fast lane some knowledge of COM
past t h e s low t r a f fi c , telephone ARE YOU:
The Windows C o n n e c t i o n s
on 0 11 8 9 892444 or mai l

@ well motivated
e e e @ able to demonstrate a high level of technical competence

your CV to: and enjoy working as part of a team

IF SO:
We can offer the right candidate a permanent full time position using
the latest tools and technologies, a competitive salary, and the chance
to work within a friendly environment.

The Windows Connec t ions
T h e E lms , 2 6 Broad S t r e e t ,

Wokingham, Berkshi re R G 4 0 1AB

Send your CV and salary expectations to
Mrs J Sherwin, Personnel Co-Ordinator,
Quill Computer Systems Ltd, Barclay House,
35 Whitworth Street West. MANCHESTER M1 5NG
by 30th November 1998 ‐ mark your envelope Private and Confidential
or E.Mail tony.landes@quill.co.uk
NOAGENCIES

T h e W i n d o w s t e
C O o O O N N L E C T I G O n

SOFTWARE DESIGN - TECHNICAL TALENT reauired byClients of
DALE RECRUITMENT- aiming toserve ‘high-tech’ industry and ‘IT’ providers

i bi COMMAND-CONTROL-DEFENCE-EMBEDDED

International provider [salaries neg.] SouthernEngland provider of Radar, ‘EW’ , SATCOMS
* R D B M S , PL/SQL ete. W & E Midlands, London Client seeks many Software and Systems Designers with a m i x of C++ , Visual

SC/6000, A I X , network management tools, S.Coast C + + , O O A / O O D - O M T / U M L , Rat ional , UNIX, Windows N T, CORBA
S A P, U N I X , M V S , A S / 4 0 0o r N T, several U K posts X -Mo t i f ; A D A , C , DSP, Delphi; CMCV, D O O R S - R D D 1 0 0 - R T M ,
/isual Basic SQL, London requirements capture; systems integration; C O M S E C - C O M P U S E C ;

C , C++ , U N I X , AIX, middleware appIn, Hampshire security e n g in e e r i n g , ver ificat ion & validation
nternet Gateway design & t e s t , UNIX, T C P / I P, several UK posts Posts at all levels from good graduate at £16K to Team Leader £39K.
yborg A/Ps, Yorkshire . : .
“Mail systems, TCP- IP, UNIX orWindows N T, S.Coast M3 corridor Defence Systems Consultancy
‘lient-Servers systems developers, several UKposts ADA[TEST], O O D - O O P, UNIX , maths modelling; to £30K
o t u s notes/Domino/Messaging, several UK posts C or C++, Electronic Warfare modelling; £22K to £28K, established client

RPG400; billing systems, several UKposts
WebMaster, Java, C,C++, OOsystems, several S.Coast posts Surrey; Naval Systems Designers:- ADA in real-time
M V S , D B 2 , CICS, S C L M , C O B O L , J C L , several UKposts Cutting edge technology demands graduate calibre. To £30K plus healthcare

. 7 Surrey; Air Traffic Datacomms:- C, C + + , TCP/IP, X25
Marketing Control Systems, Bristol AFTN, C i d i n , VSAT/Frame Relay, 5 y e a r s comms. exper ience , salary
C, C + + , O D B C , N T, U N I X , to £35K + healthcare + car allowance. negotiable, established cl ient , also GIS database design post

SPECULATIVE CV’s are welcomed from Software Engineers, through to Directors;
covering Consulting, Design, Quality, Support, Testing and Authoring; potential client base is from Aberdeen to Cornwall

For amore complete list of available posts see http://www.cableinet.co.uk/users/dalerecruitment
Call 0181-241-6000 NOW or send your CV DALE or by email ( t e x t file) to
to PO Box 421, Surbiton, Surrey KTS 8ZQ RECRUITMENT dalerecruitment @cableinet.co.uk



I /NT/95
VISUAL BASIC
‘C/C++

DELPHIAySPPLe
MULTIMEDIA

If you have development or support skills in
any of t he aboveand you a r e looking f o r

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

Logistix

Te lephone : 0181 742 3060



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 4838 F a x : 0171 970 4895 E m a i l : sarahh@dotexe.demon.co.uk

ASH Associates
ASH Associates specialise in the recruitment of real-time Software
Engineers,Windows™Developersand Programmers for the High/New
Technology markets.

Software Engineer /
Senior Software Engineer

Thames Valley / M4 £25 - £35,000 + bens
To design, develop and implement OO-GUI’s, components and
frameworks for major applications for this specialist consultancy.
Major technology includes HP-UX within aWindows NT
environment using ObjectStore asthe OODB.
Java, C++, ObjectStore, ClearCase, Purify, Quantify, Rational
Rose, Unix, NT

Application areas include:- Telecoms/Datacoms, Control, Graphics,
Imaging,GIS/Mapping, Space & Aeronautics, Defence,Banking &
Finance, Artificial Intelligence, Internet & Intranet,Office Applications
Development in fact wehave clients working on just about anything you
can think of. The only areas wedon’t have much interest in, is the
Commercial Mainframe/IT markets, COBOL etc.
Development environments are concentrated on Windows™95/NT, UNIX
& MAC; software languages are C/C++,Visual C++, Visual Basic, JAVA,
Embedded/ 80x86 - 68K; of real interest is OOD, MFC, TCP/IP, X‑
Windows, OSF/Motif, DSP etc.
Wealways keep a current selection of our positions on the INTERNET so
call us for details on what wecan do for you and see our web pages at

http://www.ash-associates.com for whats NEW.

PCDevelopers
Berkshire / M4 to £40,000
Working at a senior level you have knowledge of the full project
lifecycle and will be expected to manage asmall team or work on
your own initiative.
RDBMS (prefer Oracle), Visual C++, SQL, JAVA, Delphi, Foxpro,
Visual Basic, Lotus Notes, HP-UX,Windows NT

URGENT requirement for C++/Java developers for a client
in Bucks Grads £20K+, experienced designers £30K-£40K

Call or Email
Ron Cook. Email: ron@ash-associates.com

James Hunt. Email: james@ash-associates.com ESS offer tailored recruitment solutions to retained clients
SH throughout the UK.Wehavea successful record in placing IT

Telephone professionals wishing to further their careers. To discuss your
ssoc I ates 01425 475480 requirements contact uson the number below or e-mail your CV

to grant.whelan@esslimited.com
COMPUTER RECRUITMENTCONSULTANTS Fax
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t s s( Harlequin House, 7 High Street, Teddington, Middlesex, TW11 8EE.R i n g w o o d , H a n t s , BH 2 4 1AD
ma i l : r e c r u i t@ash - a s soc i a t e s . c om 01425 480807 Telephone 0181 977 4848 Fax: 0181 977 7979

1425) 475480 FAX : ( 01425 ) 480807

PERMA? T SOFTWARE TEL : +44(0)1489 886611
Embedded Software Engineer Software Engineers
Hampshire Salary: c£40k Hampshire Salary: c£40k
Realtime embedded software. C/Visual C++. Structured methodologies. C and assembler. DSP. Experience of image /pa t t e rn r e c o g n i t i o n
Digital c ommun i c a t i o n s . Major blue-chip company. Ref: EP283_ advantageous. Full p ro jec t life cycle Ref: EP328

Software Engineers
Dorset Salary: £18-29k
Embedded C.Visual C++ and Visual Basic. Contro l team of 3-4. Software Engineer
Full p r o j e c t lifecycle. Commercial product. Ref: EP261 Dorset Sa la ry : c£40k

C/C++ Realtime embedded systems. Structured designSof tware Engineer methodologies. Avionics env i r onmen t .Hampshire Salary: c£18-33k Re f BP324
C/C++ Windows N T. P LC control systems. Graduate to Team

1590 Parkway Leader level. Industrial applications Ref: EP635

: Software Team Leader Software Engineers
Solent Business Park Hampshire Salary: up to £35k Hampshire Salary: c£40k
FarehamPO15 7AG Hands-on and man management m i x Contro l t e a m o f 5 . C and C/++ o r ADA. Embedded e n v i r o nm e n t . Design, tes t and

ADA. Structured design e n v i r o nm e n t . Avionics company integrat ion. Experience o f a v i o n i c s e q u i p m e n t preferable
Ref: EP321 Ref: EP624

fax
+44 (0)1489 579279 CONTRACT SOFTWARE TEL: +44(0)1489 576555

ema i l Software Engineer E349R ‐ Software Teamleader E304R
ADA , Adatest, Code, Test and Document Middx Management of C/ADA Project Essex

contact@matchmaker.co.uk

i
Software Engineer Ref E343R Software Engineer E302R
Real-time C/C++ SDH Experience a m u s t Essex Code, Test and Documentation. C in VME Environment Essex

Software QA Engineer E327T Software Engineer E300R
Avionics Software in ADA and C Hants _ Configuration/Integration. ADA. Rational Apex preferred. Essex

Sof tware Eng ineer E320T Software Engineer E288R
PUT I NG Realtime Embedded C for Avionics Project Hants Embedded C. 00 Methodologies. Video Application YorksG

DIVISION.
APPROVED

Sof tware Eng ineer E315T Software Eng i nee r
Realtime Embedded ADA , Avionics Project Hants Embedded C/Assembler. Realtime control s y s t e m s . Hants

Software Engineer E309T Software Engineer E280R
Realtime C++ Under Windows95/NT Middx C++/VxWorks. Naval Applications Dorset

SoftwareTechnical Au thor E308P SoftwareEngineer E270P
Assembler Code. Avionics Project Surrey Share DSP. C/Assembler Hants

website http://www.matchmaker.co.uk/
axsTrTUTE oF
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lm JAVA/WEB
0117 988 o o 0 0 0 © Peter Shawyer

E-COMMERCE CONSULTANTS
BRISTOL/S. GLOCS TO £40,000 +BENS
The Internet development t e a m of this highly successful IT
consultancy need developers with commercial e x p e r i e n c e in C++
or Java. The opportunity is perfect for experienced A/P’s who
w a n t to progress their cutting-edge
e-commerce/Internet e n v i r o n m e n t . This prest igious orgat
rewards their employees with highly competitive sal

c a r e e r i n a

benefits, along with training as and when y o u need it.
(Re f :X /7560)

INTERNET DEVELOPERS - GAIN JAVA
GLOUCESTERSHIRE TO £40,000 +BENS
With a t u r n o v e r of $4 bil l ion, this organisat ion is a leading
provider o f i n t e r a c t i v e multimedia t ra in ing c o u r s e s , delivered o n

the Web, Intranets and L A N - C D , for a range of renowned
multinational clients. If y o u can demonstrate an understanding of
C++ o r Java and Active X o r JavaBeans, you can c r o s s - t r a i n i n

whichever OO language y o u do n o t already know and g a i n
e x p e r i e n c e of G U I development and network protocols, whilst
working on the c r e a t i o n ofleading-edge Internet delivery systems.
An excellent salary, comprehensive benefits and idyllic location
round off the package. (Ref:X/8282)

BECOME A JAVA/CORBA DEVELOPER
BATH TO £50,000 +CAR
This dynamic software house, a leading provider of Intranet and
Java applications, need Java and Corba Developers at all levels,
ideally with e - c o m m e r c e , management and strategy expe r i ence ,
to get involved in all stages of the project lifecycle. These
oppor tun i t ies encompass p i o n e e r i n g web-centric development
projects, accredited t r a i n i n g in Java and Corba, irresistible

ar and whatever is required to
(Ref:X/8683)

remuneration packages, bonu:
entice the best people to join

OO/WEB DEVELOPERS - LISTEN UP
WORCESTERSHIRE TO £40,000 +RELOC
This organisat ion is a leader in the field of speech recognit ion,
deploying ground-breaking speech recognition-enabled s e r v i c e s

ove r the telephone and Internet. They require accomplished OO
Software Engineers with any blend of: C/C++, Com/DCom,
Active X, ASP and H T M L (tra in ing provided). You can work
with the m o s t advanced web development tools, earn an excellent
salary and develop your career ina d y n a m i c , world-class technical

benefits of working in
(Re f :X /7817 )

o r g a n i s a t i o n whilst e n j o y i n g the lif
this beautiful part of the coun t ry

THE FUTURE IN WEB DESIGN
SWINDON/BATH TO £23,000 +BENS
This leading Internet/Intranet Software house and ISP a r e
seeking Web Designers with a m i n i m u m of 6 months’
H T M L / D H T M L , VBScript, JavaScript and general graphics
design skills. This is your chance to secure a career in a well
established, p i o n e e r i n g organisat ion which has the largest Java
applications c e n t r e in the region. They can offer you unparalleled
career p r o g r e s s i o n and a pay s t r u c t u r e t o r e c o g n i s e your worth,
including bonus and share o p t i o n s . (Ref:X/8806)

INSURING E-COMMERCE
BRISTOL/SOUTH GLOUCESTERSHIRE TO £30,000
The leading provider of e-commerce services to the financial
s e c t o r need a Developer to take responsibility for ongoing
improvements to the e-commerce software, implement changes
and provide troubleshooting/technical advice. Programmingskills
with any of the following are of i n t e r e s t , although tra in ing is
available: ASP, D C o m , D H T M L , V B , C + + , SQL Server. The
e n v i r o n m e n t i s entirely MS/Internet based, the training i s second
to n o n e and the salary package wil l beat your market r a t e .

(Ref:PS/9051)

BATH
S'SET
BRISTOL
SWINDON
w i LTs

JAVA DEV - GAIN COM/DCOM, OLE
JAVASCRIPT, ANY 3GL - GAIN JAVA
JAVA A/P - INTRANET/E-COMMERCE
JAVA/CORBA, OO DEVELOPERS
JAVA/CORBA DEV - GAIN ORACLE TO £33,000
JAVA/C++, WORKFLOW/WEB PROJS TO £35,000
C + + , ASP, VB, DCom - SUPPORT A/P TO £30,000
WEB DESIGN, JAVASCRIPT, HTML TO £20,000
LOTUS DOMINO DEV, HTML £25-37,000

TO £35,000
TO £23,000
£15-20,000
£20-35,000

SWINDON

L O N D O N  +  C I T Y  *  T H A M E S  V A L L E Y  + B R I S T O L  +

m@VB/DELPHI
0117 988 o o o o ° Peter Bennett

GROW WITH THE COMPANY
BRISTOL TO £30,000
Based in prest igious offices o u r client supplies integrated i m a g e
data capture systems to the UK and US markets. If y o u are a
accomplished Visual Basic Programmer, this is anoppo r t un i t y for
y o u to p i o n e e r the latest developments in this exc i t ing field
utilising and harnessing the following leading edge technologie:
Visual Basic V5 , Active X, O D B C , with a Windows NT
environment
p r o g r e s s i o n and a very a t t r a c t i v e salary.

You will e n j o y unparalleled e x c i

(Ref:PB/6395)

SENIOR VB DEVELOPERS
GLOUCESTER TO £30,000 +BENS
This provider of software and hardware to the independent
Insurance s e c t o r is looking for Microsoft Professional, from
r e c e n t Graduates to Senior Developers. You will beu s i n g Visual
Basic, with ( n o t necessarily al l ) Active X, Com, SQL Server,
Version Control and Automated Test Tools. Involved in the full
project lifecycle y o u will receive full t r a i n i n g up to Microsoft
certified solutions s t a t u s coupled with a fantastic salary and full
benefits. (Ref:PB/8424)

DELPHI DEVELOPERS
BRISTOL TO £32,000
Being one of the m a j o r systems houses in the U K , o u r client
delivers high-level c u s t o m e r service, providing practical
information management solutions through computer technology.
An exciting opportunity has been created for a Senior Delphi
Developer.
locationyou will benefit n o t only from a highly lucrative package,
but also their p r o g r e s s i v e and technically-innovative approach.

(Ref:PB/9050)

Based in a prestigious and at t rac t i ve waterfront

VISUAL BASIC GAIN MCSD
DORSET TO £38,000
Being o n e of the UK's t o p IT solution providers, serving clients in
Europe, Scandinavia and Africa, our client has oppor tun i t ies
which come along once in a lifetime. They have several openings
within this exc i t i ng environment for a Senior Developer/Analyst
and Software Developer. You wil l be developing applications
u s i n g your varying degrees o f e x p e r i e n c e with Visual Basic V 4

or 5. It would be beneficial to have SQL Server and Microsoft
Access, although you will r e c e i v e training asand when required
to propel you to Microsoft Certified Solutions Developer status.

(Ref:PB/6152)
SHEER BRILLIANCE
WILTSHIRE TO £27,000 +BENS
Within the Software Development Team of this multinational
supplier of products to the pharmaceutical and health markets, a
number o f e x c i t i n g o p p o r t u n i t i e s have a r i s e n . You will b e
involved in the full pro ject lif of both the bespoke and off‑
the-shelf software solutions u s i n g Visual Basic V3/4/5 and Access
within a Windows NT4 environment. You will r e c e i v e an
excellent salary with full benefits and full t ra in ing, including
Oracle Web Server, and other c u t t i n g edge technologies.

(Ref:PB/8930)

ACCELERATE YOUR CAREER!
DORSET TO £35,000
Based in an idy l l i c location o u r client has a n e w posi t ion for a
Senior Delphi Software Engineer/Project Manager. You will be
developing their ground breaking systems for the m o t o r trade
working i n a dedicated, stimulating e n v i r o n m e n t . Alongside good
Delphi skills you will have a proven track record u s i n g SQL
Server, OOA/OOD preferably OOP skills. As well asworking

an excellent
(Ref:PB/8988)

in this beautiful part of the world, y o u will rec
salary and full benefits.

BRISTOL
worcs
WwiLTs
BRISTOL
w i t s
DEVON
BRISTOL
GLOS
DORSET
‘TAUNTON
BRISTOL
worcs

VISUAL BASIC SENIOR S/W ENGINEER TO £33,000
VISUAL BASIC/RAD DEVELOPERS TO £28,000
VISUAL BASIC PROJECT MANAGERS ‐ TO £42,000
VISUAL BASIC/ACCESS DEVELOPERS TO £30,000
VISUAL BASIC/SQL ANALYST PROGS TO £32,000
DELPHI PROGS/SENIOR DEVELOPERS TO £38,000
RAD DEVELOPERS TO £31,000
VISUAL BASIC GAIN ORACLE TO £29,000
VISUAL BASIC/OOD/OOA/NT TO £25,000
SENIOR VISUAL BASIC V5 DEVS TO £31,000
DEVELOPERS PM IN DELPHI/NT TO £39,500
SENIOR PM/VISUAL BASIC/RDO- TO £41,000

C A R D I F F * B I R M I N G H A M * M A N C H E S T E R  =

:  s o u t h w e s t @ c o m p f u t u r e s . c o . u k

MmC/C++
0117 988 o o 0 0 © Robin Hunt

QUALITY OF LIFE
SOMERSET TO £45,000 +BENS
There is no limit to y o u r career progression with this world leader
in m i s s i o n critical business software. Senior Software Engineers
a r e sought with expe r i ence o f C/C++ and Windows (NT/95) to
be involved in the design, development and implementation of
their innovative range of sof tware. Comprehensive benefits
packagean excellent salary and the lifestyle benefitsof working in
this serene part of the country make this the opportunity n o t to be
missed. (Ref:RH/7389)

LEADING-EDGE TECHNOLOGY
BRISTOL TO £30,000 +BENS
Build you r future with a successful and dynamic business
specialising in the development of flight simulators and air traffic
control systems. Your role as a Senior Software Engineer will
involve design and integrat ion u s i n g C/C++, Windows NT/95,
ADA and embedded systems.
salary with a host of excellent benefits.

You will r e c e i v e an a t t rac t i ve
(Ref:RH/8714)

COM/DCOM SPECIALIST
WILTSHIRE TO £35,000 +BENS
This world market leader in telecommunications stays at the top
through hard work, innovat ion, enthusiasm and technical
advancement. Due to continued e x p a n s i o n additional Senior
Software Engineers are sought to bebased within i t s G S M centre.
You will be involved in producing imaginat ive solutions using
Windows N T, C/C++, Com, DCom, Active X and M F C ,
rewardingyou with an excellent salary coupled with an attractive
benefits package. (Ref RH/9021)

SAVE THE ENVIRONMENT
DORSET TO £37,000 +BENS
O u r successful client specialises in the design and manufacture of
i n s t r u m e n t a t i o n and systems fo r m o n i t o r i n g the e n v i r o n m e n t .

Senior Software Engineers a r e required to cove r all aspects of
software development including the design, coding, test ing and
i n t e g r a t i o n of their cutting-edge products using C/C++,
embedded systems and Windows 95/NT. In r e t u r n you will
receive a generous salary, relocation a s s i s t a n c e and an e x t e n s i v e

benefits package. (Ref:RH/8616)

CLASS OF ITS OWN
WORCESTERSHIRE TO £35,000 +BENS
Formed to exploit the significant software-related oppor tun i t ies
within the Government and a v i o n i c s industry, o u r client is looking
t o r e c r u i t Senior Software Engineers with e x p e r i e n c e o f C/C++,
M F C and Windows N T. You will be involved in the development
of secure data links in an aircraft trials role. Latest technology,
generous salary, excellent benefits package, career p r o g r e s s i o n

(Re&RH/8973)
C/C++ SENIOR ANALYST PROGRAMMERS
BRISTOL TO £35,000 +BENS
Our client is a leading authority in the supply of direct marketing
software services to m a j o r UK organisat ion. As a result of their
flagship product's s u c c e s s , 2 Senior Analyst Programmers a r e
required to get involved in all aspects of the development life‑
cycle. The ideal candidate will have a t least 2 years e x p e r i e n c e o f
C/C++, Windows NT and preferably Com/DCom. You will
receive an excellent salary, an unrivalled benefits package and an
opportunity to mouldyour career. (Ref:DV/8008)

‘S’SET
BRISTOL
WILTS
BATH
GLOS
BRISTOL
w i l t s
DEVON

C/C++ SENIOR S/W ENGINEERS X5
C/C++ PRINCIPLE S/W ENGINEER
C/C++ S/W ENGINEERS
EMBEDDED C/C++ SNR S/W ENGS
VISUAL C + + S/W ENGINEERS X3
C/C++ SNR SOFTWARE DESIGNER
VISUAL C++ SENIOR x5
(C/C++ SOFTWARE ENGINEERS

COMPUZEER
FU‘JURES

S O U T H  W E S T
Te l : 0 1 1 7 988 0 0 0 0 ( 9 a m - 7 p m )
F a x : 0 11 7 9 7 5 0 1 9 5
eves/weekends Te l : 0468 166696
1 8 - 2 1 Queen S q u a r e , B r i s t o l B S 1 4NH
e.mail: s o u t h w e s t @ c o m p f u t u r e s . c o . u k
w e b s i t e :  h t t p : / / w w w. c o m p f u t u r e s . c o . u k

TO £40,000
TO £45,000
TO £32,000
TO £35,000
TO £34,000
TO £36,000
TO £45,000
TO £30,000

E D I N B U R G H + D U B L I N + B R U S S E L S



The ultimate thin client?
ee America has defined alower cost alternative for Windows/Mac‑

intosh systems that also addresses the Y2K (Year 2000) issue.
The goal is to remove all computers from the desktop by January 1999.

Instead, everyone will b eprovided with a nE t c h - A - S k e t c h .There are many
sound reasons for doing this:
e@ NoY2K problems.
e Notechnical glitches keeping work from being done.
e Nomore wasted time reading and writing emails.
e Reduced support c o s t s- asdemonstrated by the following text.

Frequently asked questions from
the Etch-A-Sketch Help Desk
Q: My Etch-A-Sketch has all of these funny little lines all over the screen.
A: Pick it up and shake it.
Q: How do| turn my Etch-A-Sketch off?
A: Pick it up andshake it.
Q: What's the shortcut for Undo?
A: Pick it up andshake it.
Q: How do | create aNew Document window?
A: Pick it up andshake it.
Q: How do | set the background and foreground to the same colour?
A: Pick it up andshake it.
Q: What is the proper procedurefor rebooting my Etch-A-Sketch?
A: Pick it up andshake it.
Q: How do| delete a document on my Etch-A-Sketch?
A: Pick it up andshake it.
Q: How do | save my Etch-A-Sketch document?
A: DON'Tpick it upandshake it.
Thanks to Mark Cole and Dave Dorrellfor supplying us with this (hopefully)
fictional tale.

and began totalling up how much each of
us could expect to net. The celebrations

continued for a full ten minutes until some‑
one spotted that the coins were, in fact,

Freebie of the month
ecently, we received a bag ful l of gold

Resine in the post.You can imagine how
excited we were. One memberoft h e team
had whipped out his Windows Calculator

made of chocolate. Anyway, the coins were
accompanied by a fake 200 Euro note (we

would have usedthe Eurocurrency symbolhere,
but wecouldn't remember how to get it in Word, and
besides, it looks silly) in promotion of MicroFocus's

line of Euro-conversion tools. There was also a
rather nice lunch laid on, apparently, but since we had

to stay in the office slaving over another feature-packed issue of EXE,we
had to missit. That's how dedicated we are.

Once the shock of missing out on all that gold had worn off, we even
tried eating the coins. And very nice they were, too. Any other companies
with similarly edible promotional products to spare are welcome to send
them to us. Milk chocolate only, of course.

E X E n o v e m b e r 1 9 9 8

CTRL-BREAK |

Blast from the past
0 how your words can comeback to haunt you... in the true

spir i t of Christmas (yes, we know that's next month, but
there’s only so many clichés you can use) we dug up this
impressive bit of prognostication by dashing e x - e x - e d i t o rWill
Watts (we've abridged it slightly to make it seem even more
embarrassing). Sorry, Will!
‘... It is fiveyears since | first saw a GUI running on a PC. By 1990, said the
magazine editorials of 1985, we shall all be utter WIMPs: forever r e s i z i n g

windows and double-clicking like good ‘uns. ( I t was always WIMP in those
days, GUI s e e m e dto come much later, perhaps because buzzwords, like
lithium batteries, wear out after a few years, and must be replaced with an
equivalent.) Our keyboards, said the pundits, wil l shrivel and drop off from
lack of use.Andat the time, to a naive Tomorrow'sWorld believer likemyself,
this seemedalmost asplausible as cheap, safe nuclear power...
...The reasons for the failure of GUI on the PC - for failure is what it is - are
v a r i o u s . . .

...Windows, although it has enjoyed more success recently, and is about to
be upgraded again, has always had a slight smell of death to it... OS/2 V2.0
r e q u i r e s 6 (six!) M B o f RAM t o run ; your software will need t o b e spectac‑
ularly good to justify your customer's hardware investment.
... And so comes the dismal realisation. It's not that GUI hasn't really hap‑
pened for PC-class machines; it is the feeling that it is never going to hap‑
pen... Any window (sorry about that) of opportunity for creating a de facto
PC standardhas passed.’ [.EXE, May 1990]

And finally
triBrk recently w e n tto see The Truman
Show, a film in which ‐ shock, hor‑

ror ‐dim Carrey is actually very good.
Obviously we don't wish to spoil the
endingof the film for you, but the but‑
ler did it. Or did he? Nevertheless, we
wondered why people might find the idea
of a 2 4 - h o u rTV show of someone's life so far-fetched.
After all, aren't the many and varied web cams to be found around the Net
just that? Setting aside those cams that appeal mainly to, ahem, prurient
interests (the clear majority, it must be said) there are many cams that are,
simply, televising someone's life, warts and all. Although these cams are
not stage-managed in the same way the Truman Show is, it's only a mat‑
ter of time. Indeed,at least o n e TV channel has set up its own stage-man‑
aged web cam, although given the quality of mos t of that channel's
programming it's probably safe to say that you wouldn't want to watch it
for long before moving on.

Surely it can't be too long before some bright spark has the idea of set‑
t ing up aTV channel which shows nothing but a constant cycle of feeds
from the literally tens of thousands of CCTV cameras which litter the city
centres of Britain. Hmm... BritCam. | can see it now. Meanwhile, why
hasn't anyone set up a web cam to appeal specifically to software devel‑
opers? How about the CodeCam ‐ 24-hour green-listing-paper reams of
20-year old COBOL code, with occasional snippets of other prehistoric
languages ‐ ‘Call in and win when you spot PL/1!’ ‐ just to see if you're
awake. Or the CubicleCam ‐ non-stop images of Microsoft programmers
beavering away at the next version ofWindows NT, pizza, Jolt Cola, and
all. Now there's one that could run and run... and run.



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

Cringing for Bobbo,orhow |learned tostop worrying
about the quality of mywork and just made dreary TV programmes instead.

Robert X Cringely, once best known here as

the wr i ter of a very sharp and w i t t y history

of the PC,these days seems determined to

recast himself as a presenter of

increasingly dul l Channel 4 television

programmes.Ver i ty S tob respectful ly asks

him to reconsider th is career move.

lair ishelectric gu i ta r theme tune over cheap,under-animatedtit le
sequence. Title: ‘The Geeking of the Nerds’. Opening shot - a sus‑

piciously youthful-looking and bespectacled man eating a pizza i n a
restaurant on his own.

Cr inge ly (for i t i s he) : H i , and welcome to the FredoesCafé in San
Diego,California. This restaurant may not look like much, but it is
r igh t here that one of themost significant inventions in the history of
the PCwas made. But before we find out about that, let me introduce
my assistant for this series.

A g i r l is matted into the shot, using a really str ikingly poor chro‑
makey technique. The g i r l is incorrectly l i t , the wrong size for the per‑
spective, her feet don’t touch the floor, and a nasty fuzzy l ine
surrounds her image.

When the g i r l speaks,wediscover to ou r increasedembarrassment
that she is a B r i t , apparently of the not-quite-bright-enough-to-get-on‑
Blue-Peter school of media studies. The g i r l addresses herself to a
point quite near Cringely’s r igh t ear...

G i r l : H i Boband I ' djust l iket o say how great i t i s t o behere.On l y I ’m
not real ly here of course ‑
Cr inge l y (looking some way to the left of her left shoulder, and per‑
haps beginning to realise that BobHoskinsearnedhismoney in Roger
Rabbit): Yes ‑
G i r l (p lonking tone) : I ’m only vi r tual ly here. I ’m actually in Birm ‑
ingham.In the studio. Bu t using the magicof the Internet ‑
Cr inge l y ( interrupt ingfirmly) : But to find out why Fredoes is sosig‑
nificant we have to travel north ‑
Gir l : Sowhy is Fredoes so significant, Bob?
(Cut to shot of Cringely dr iv ing a convertible sports car slowly along
the freeway.)
Cr inge ly : Back in 1978, one guy, working in a pretzel store in Silicon
Valley, had an idea. An idea that was to change millions of lives, and
earn bill ions andbill ions of dollars.
(Pul ls car o f f freeway,parks in front of ‘Just Pretzels’ pretzel shop.
Fat, elderly man w i th pleasant avuncular appearance, presumably

the proprietor of the shop, leans in the doorway. Caption: Jack ‘Pret‑
zel’ La r k i n . )
Cr inge ly : H i . I ’mBob Cringely.
Jack Lark in :Hi Bob.Would you like to come in andinterviewmefor
Bri t ish Channel 4?
Cr inge ly : Do you mind i f I come in for amoment?
(Cut to interiorof shop. Cringely is seated ata small table, Jack is serv‑
i ngh impretzels.)
C r i n ge l y : Mmmm. I ' d l ike one o f those...
C r i n g e l y (onvoiceover): Bu t in 1978, it was a lotmore than just pret‑
zels that were cooking in Jack’s store. Somethingreally b igwas about
to happen, something that would changethe world forever. And this
th ing would never have happened...
(Cut to stock footage of Xerox PARC.A man witha real ly hor r id 1976
haircut is playing PONGon anAlto.)
Cr inge ly : ... i f i t hadn’t been for Xerox PARC.Boy, those guys at Xerox
PARC thought of everything!
(Cut to Cringely’s garage, which is ostentatiously furnished with an
original I BMPC,a first generation Apple Mac, an Apple I I ,etc etc.)
C r i nge l y (Standing in front of whiteboard): Time for another Bob
Cringely crash course in h igh techbasics.Pay attentionnow! (Hesim‑
pers.) You see, before 1978, everybody thought of a computer as one
b ig box. (Drawsa big box on whiteboard.) That is everybody except
one man. (Draws a stick man. ) Can you guess who that manwas?
(Cut to stock footage of B i l l Gates, being interviewed by an unseen
par ty who one suspects isn’t Cringely.)
Gates: Yeah, well it ’s a l l v e r y well you saying that , b u t what people
don’t realise is that in those days this k indof stuffwas hard to do. And
expensive. And we made the policy decision that, yeah, we’re gonna
go for i t . And we did.
C r i n g e l y (voiceover): No, not him. He didn’t come along unt i l much
later. (Cut to shot of Cringely, pedallingan ice creamvendor’s tr icycle
along a beach.)
C r i nge l y (addresses camera in cod Ital ianaccent as he pedals past):
Getcha tutsi frutsi ice cream!
Cr i nge l y (voiceover): I ’vecome here to Ma l i bu to meet someoneve r y
special.
(Cycles up to a beach vil la, and knocks at door. Door opens instantly,
to reveal fat, elderly man in Hawaiian shir t and shorts.)
M a n in Hawai ian sh i r t : H i Bob.Would you l ike to come in?
Cr inge ly : Hi.My name’s BobCringely. Can I come in?
M a n in Hawai ian sh i r t : Better get your ice creamout of the sun, in
case it melts!
(Both parties t u r n to camera and laugh.)
(Cu t to the Br i t ishBlue Peter gir l , whom we had hoped the director
had forgotten about, standing in a street of Br i t ish terraced houses.)
G i r l : Meanwhile, back in ’77, things were hott ing up here in the UK.
I ’ve come to B i rm ingham to meet the prog rammerwho real ly set
things rolling. Let’s see if anyone is at home.
(Presses doorbell, door opens immediately.)
(etc etc etc etc etc)
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O n e makessoftware theft
illegal, the other makes it

impossible.
If you would rather take the law into your o w n hands, the DESkey range of

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

drivers and o u r software protection utility DESlock, work to bring the highest
level of security with the min imum of effort.

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

Don't j u s t Dongle i t ‐DESkey it

PC MAC PCCard UNIX etc

Designed for Wee E O&
MacOS ‐“aB?

| A Member of

Pc FAST
Microsoft CARD Promoting the legal

- ( w e ofleoftwareWindows 95 i a ?

DDESkey
D a t a Encryption Systems Limited Silver S i r e e t House, Silver Street, Taun ton , Somerset TA13DL

Telephone 01823352357 Fax 01823 352358 BBS01823 352259 E:mailsales@des.co.uk www.des.co.uk
€ Enquiry No. Nv33



Your
Software
Your software is your baby - and you w a n t to look

after i t . You created i t , you developed i t , you saw

it right through to the m o m e n t it w a s ready for

market. Now protect it. 50% of business software

is stolen; $ 1 1 billion of developers’ income is lost

to piracy.* Is your software a statistic?

All over the w o r l d , more developers are protecting

agains t piracy. They're p r o t e c t i n g more products,

on more platforms,with more security - and selling

more asa result. And more of these developers

Rated #1 in industry tests are protecting wi th HASP.

Unequalled security
Unparalleled fl e x i b i l i t y To s e e w h y 25,000 developers worldwide

Genuine ease-of-use and 4 protect w i th Aladdin, cal l and order y o u r
transparency <

at HASP Developer’s K i t n o w !4Supported under Windows 9 5 , 9 8 and
N T, M a c , OS/2, NEC, U N I X , and LANs
ISO 9002 quality and reliability
N e w - USBHasp!

FullSupport
with Windows '98

+ USB

UK Aladdin Knowledge Systems UKLtd. ~+4
North America Aladdin Knowledge Systems Inc.
Int'l Office Aladdin K n o w l e d g eSystems Ltd. + 2 2 ,

Germany Aladdin K n o w l e d g eSystems Gmbh & Co.K G- 4 9 989 4 2
Japan Aladdin Japan Co., Ltd. a ~ | s / ;
France Aladdin FranceSA33 1 1 - 3 7 7 41373 The Professional’s Choice
Benelux Aladdin Software Security Benelux B.V. 4 6 4 8 - 8 4 +31 246 4 5 - 1 9 s T DE P ofes es 1a 2 a e s ce
Russia Aladdin Software Security R.D. Ltd. - oo) + 8 di

s t ra ta China (Bing Fe ( o n g Kong Shenzhen) 41 mCzach8 Denmark 8 cant Fatand
Greece e d a way Sonn 148) w Menico Poland 100273 w Portage Romenia
Singepore south A i e a Span 133 a Sweden Switzerand Taiwan e r t y Y u p o s t e a

Enquiry No. Nv34


