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For unbeatable productivity, new Borland C++Builder 3 is
the most advanced C+ development environment ever
created. Developersworld-wide recognise C++Builder 3 as
the industrial-strength environment they’ve been waiting
for. It’s not just that they know they can rely on Borland’s
robust technology to build world-class applications in
record time. Or even that C++Builder 3 completes the C+
transition to visual development and slashes tasks that took
minutes down to seconds. What's really making an impact
on developers is that, with C++Builder 3, there’s nocode
compromise. You don’t have to choose between low-level
control and RAD. You get both - and somuch more.

Like all Borland products, C++Builder 3 is in tune with
what developers really need from their tools. It’s the most
powerful and comprehensive suite of C++ development tools
ever made. Fromsuper-fast applications that you know will
connect to any corporate data, to superb compatibility with
MFC and OWL, C++Builder 3 delivers it all - so your projects
are on time and on budget.

C+Builder 3 is the fastest, most advanced C+ compiler
and development environment ever created. It’s packed
with new features and enhancements to make any
C+ developer's life easier:
> Multi-target project manager: work simultaneously with
multiple EXEs, DLLs, RCs, and more.

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

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

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

® > Enquiry No. Ap1

or an Borland International (UK) Limited,
8 Pavilions, Ruscombe Business Park,www.borland co uk Twyford, Berkshire. RG109NN
Freephone: 0800 454065
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TRACK & TRACKWeb. Save time,
dramatically increasecustomersatisfaction.

Easy to submit,
modify and query.

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

Global project management
becomes reality. Get real-time
interaction to geographically dispersed
developers, QAand support personnel.
TTSolfront Track - [Defect -C\Diane\DEMO BTS}
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; me [7e560 S D ) | otifications, formulas, etc.

Links to customer database.
TRACK integrates defect tracking and HelpDesk.

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

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

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

Customizing TRACK is a joy.
Using avisual form editor, customize
the database, tables, forms, fields,

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

Defects submitted and closed over
t ime

Here’s what the users
and press say about

TRACKWeb.
What Users Say:
“The ability to get users upand
runningwith TRACK in avery short
period of time is invaluable.Most
people are able to use TRACK without
ever reading the documentation.”
‐ Greg Bryant, PrincipalSoftware Engineer,

NEC Technologies, Inc.

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

Analyist, Pepsi International

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

Engineering,
Phoenix Technologies, Ltd.

TRACK ana

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

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

SOFFRONT Software, Inc. _ internet: info@soffront.com « http://www.soffront.com
Ph800-763-3766 / 408-263-2703 P.O. Box 361936, Milpitas, CA95036 * Fax 408-263-7452
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Bar Code
Bar Code Pro
d-Barcode-32 Developers Kit

Charts & Graphs
Chart FXEnterprise 3.0 (16832)
First Impression 5.0
Graphics Server 5.0
Light Lib 3D Business Graphics Std
Olectra Chart

Comms
CommTools/DLL
Greenleaf CommLib 5.2 (DLL)
Sax Comm Objects Pro £350

Data Grids & Spreadsheets
DataTable OCX £132
Formula One 5.0 £135
Spread 2.5 £212

Database
Classic Data Control for Btrieve Std £175
CodeBase 6.3 £295
VBtrv Toolbox Controls 4.1 £209

Graphics
Fastgraphfor Windows
InterAct

Gui
AceToolbar
ActiveListBar
Light Lib Magic Menus Std
WinX Component Library
XRosyGU!

Images
ImageGear Std ActiveX 6.0
ImageManActiveX Suite 5.0
LEADTOOLSActiveX16/32 Pro
Light Lib Docs &Images Std
TWAINWizard
VectorFX
Victor Image Proc for Win32

Internet
Distinct Visual Intermet Toolkit-32
dsSocket OCX 1.7
SocketTools

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

Delphi 3 Professional
Delphi 3 Client/Server
Abbrevia
ABC for Delphi
Apollo Standard 4.0
Async Pro 2.5
BoundsChecker 5.0 for Delphi
Charting Tools for Win - Delphi
DBPower 2.0
Essentials
Helping Hand 3.0
ImageLibWin32&Win16
InfoPower 3.0
InnoView MultiLanguage Std 2
Light Lib Docs& images Std
List & Labels for Delphi4.0
Mobius Draw Kit
Mobius FastSprites
Orpheus2.15 (32 & 16-bit)
RaizeComponents
SysTools
Transform: Component Expert
VB2D Standard
VisualPROS 1.1
WinG Sprite Kit

BASICLANGUAGE
PowerBASIC DLL Compiler 5.0 £135
Basic Pro (Win32) £525
VisualAge for Basic £79

Multi-Function
ActiveX Component Suite
OLETools
Stamina

Reports
Crystal Reports Pro6.0
Crystal Reports Standard 6.0
Report FXEnterprise

Spell Checkers
Sentry Spell-Checker Engine
VisualSpeller 2.1

Sundry Components
‘App-Link RADX Workstation
Eval-O-Matic Suite
Input Pro
Schedule/OCX

Text Editors
ALLText HT/Pro OCX
HighEdit Pro
TXText-Control Collection OCX

Charts & Graphs
3D++ Class Library
GraphiC/NT 7.0
Real-Time Graphics Tools

Comms
COMM-DRV/LIB 16.1
Fax C++ SDK for Win16/95

Compression
Compression Plus 5.0
Crusher! Win32
Greenleaf ArchiveLib 3.0
P«Ware Data Comp Lib Win32

Database
DISAM96 for Win9S
HyperView++
ProtoGen+ Client/Server Win
Raima Engine + EADS 4.0
Report Writer Visual Coder
Velocis + EADS (Offer)
Visual SQL

Images - Bitmap
Ad Oculos Win32
Image SDK Plus for NT

Maths& Stats
IMSLC Numerical Lib w/Sub

PROGRAMMING
t o o l s

ActiveX Ada
Basic C/C++
Comms Components
Custom Controls Database
Debuggers Delphi
Editors Fortran
Graphics Gul
Internet Lisp
Modula-2 Multi-Tasking
Pascal Prolog
Smalltalk SL
Version Control Visual Basic
Windows Xbase

s for which there is
i ve r t i semen ts

JAVA
Jamba 1.1
JBuilder Standard
JBuilder Professional
JBuilder Client/Server
JDesignerPro
Parts for Java
SuperCede Java
SuperCede Java/ActiveX
SuperCede Database
Visual Café for Java Web Ecition
Visual Café for Java Professional
Visual Café for Java Database
Visual J++ Professional 1.1
VisualAge for Java Professional
VisualAge for Java Enterprise

We stock many
no space in the:

Prospero Ext. Pascal for DOS
Stony Brook Pascal+ 7.0
Turbo Pascal 7.0
Speed-Pascal/2
Virtual Pascal for OS/2

GREY
MATTER

Prices do \clude VAT or other local taxes but
do include delivery in mainland UK. Ples

eprepared some weeks before
Publication. This page lists some

Driver::Works (Win98 &WinNT)
VToolsD (Win95)
WinDK 2.5
WinRT Developer's ToolKit Win95
WinSCSI-32

Tools
BoundsChecker C++Builder
BoundsCheckerVisual C++ 5.0
C-Cover
CC-Rider 6.0 (Win32)
Exemplar Setup Toolkit Pro

VISUAL BASICADD-ONS

3d Graphics Tools 5 VB4 (32bit) £143
ActiveThreed £99
ActiveX Gallimautry £65
Applet Designer Enterprise £415
Calendar Widgets £99
ClassAction (VB4) £105
ClassAssist £175
CodeReview Pro £276
Communications Library 3.5 £139
Crescent internet ToolPak 4.0 £206
Designer Widgets 2.0 £99
Developer's Suite NetWare 5.0 £343
ERwin/Desktop for VB4 £395
FailSafe Pro £276
Fax Plus2.0 £174
Helping Hand 3.0 £104
List Pro £175
List & Labels for VB3/4 4.0 £295
PowerTCPInternet Toolkit £486
QuickPak VB/J++ £160
Spyworks Pro Subscription 5.0 £199
True DBGrid Pro5.0 £209
True DBList Pro 5.0 £136
VBAssist 5 £130
VB2Java
VBTools

C++ COMPILERS

Borland C++ 5.0
C++Builder Standard 3
C++Builder Professional 3
C++Builder Client/Server 3
Leamto Program w/C++Builder 1
Power++ Developer 2.0
Power++ Professional
Power++ Enterprise
Salford C/C++ Dev Bundle
Symantec C++ 7.5
Visual C++ 5.0 Learning Edition
Visual C++ 5.0 Professional
Visual C++ 5.0 Enterprise
VisualAge for C++ 3.5
Watcom C/C++ 11.0

3DWebMaster
Cold FusionApp Server Pro 3.1
FrontPage98
HomeSite 3.0
HoTMetaL PRO4.0
InContext NetBundie
Intemet with anAccent
Netinteliect
PageMill
Visual InterDev
Web Factory Site Builder
WebTrends LogAnalyzer
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News & Views

R o b o H E L P5.5
RoboHELP 5.5 now supports the creation of

p r o f e s s i o n a lHelp formats

Netscape NetHelp 2.0.WebHelp is anew
c r o s s - p l a t f o r mHelp format that i sbrowser
i n d e p e n d e n t .The new Multi-Level Index
Designer uses drag &drop and anintegrated
keyword editor lets you add both K- &A‑
k e y w o r d so nthe fly.

RoboHELP Office 5.5
R o b o H E L POffice i sthe new name for
WinHelp Office, Blue Sky's award-winning
Help authoring suite. It features the new
R o b o H E L P5.5,RoboHTML 1.0,and 1 6

Component,Facer Wiedon huis Rafa endl pene
the Data Explorer! This new version allows
each tree node to have its own view in the

available,80 you can use allofitsnew
features for your foreign language
installations.

D e m o S h i e l d5.3
The latest version ofDemoShieldlets you
locaiise your demos into over 20languages,
create interactive demos, have background
images for full screen demos, create Internet
Ceca See RE

Visual Studio 97includes the equivalent
edition ofVisual Basic 5asw e l las
VisualC++, J++, FoxPro&InterDev

Visual Basic Enterprise 5.0 £918
Visual Basic Professional 5.0 £378
Visual Basic Learning 5.0 £70
Visual Studio 97 Enterprise £1125
Visual Studio 97 Professional £765

Graphical Eiffel Student (Win95) £85
Graphical Eiffel Pro (Win16) £465
TowerEiffel for Win32 Individual £495
EiffelCase for Win32 £310



Eyes only
By the time you read

this, the
government
should have

) announced its
{ ~ ~ plans regarding

“4 encryption. An
a announcement was

rumouredto happen
at the end of February but it was
cancelled due to ‘completely
wrong announcements on the
Internet’ (accordingto a DTI
official). This is surprising, if
there are some rumoursor some
confusion then surely an early
clarification shouldbethe rule?
What has been leaked is that the
Government would banstrong
encryption and create a network
of TrustedThird Parties(TTPs).
These areorganisations licensed
to provideencryption to all and
sundry ‐ with a small catch.

These TTPs will keep a keyof all
the software and services they
sell. And the softwarewil l be
engineered in a way that the
keys cannot bemodified.

As more and more
communication is becoming
electronic, any restriction on
encryption is a threat to our
personalprivacy. With a ban on
strongencryption al l electronic
communication between law‑
abiding citizens wi l l betrivial
to tap by any securi ty agency,
the police,and... criminals. Of
course criminals are by
definition not respectful of the
law and will bethe only
individuals able to continue to
use strong encryption.

By this point you might
wonder why I’mwri t ing this
column -I haven't mentioned
anythingreally relatedto

softwaredevelopment. There are
two reasonswhy you - EXE
reader ‐ should beparticularly
concerned by this issue.First, it
does concernevery UK resident
and,second, the encryption
technology is extremely complex.
Software developers areamong
the few who have the background
to grasp the consequences of
sucha ban.

For instance how can such a
ban beenforceable? Look at all
the hidden Easter egg credits
hidden in many large pieces of
software. Most of them
managed to pass al l the checks
done by the Q&A department.
And if you consider that this is
morea reflection on the
professionalismof Q&A teams,
there are some simple ( to use)
steganography programs
available on the net which let
you hide information in
graphic files. Soeveryone
havingelectronic data could be
believed to havesome strong
crypto hiddenand hence

A new approach to OOP
2» The growing complexity

of modern programs
makes us look

for new
approaches to

= =  s o f t w a r e
* development. While
i we m a y have many new

technologies which
allow us to create

programs in an easier and
faster manner, weoften have to
sacrifice flexibi l i ty in favour of
simplicity. Let’sconsider an
approach which may help us to
overcome this kindof defect. It
is basedon two mainprinciples.

The first principle is
‘unclosed logical chains’. A n y
processmay bedescribed asa
single streamwithmany
branchesoften crossingeach
other. However,we canpresent
an oppositeapproach. There are
anumber of streams andevery
such stream is a sequence of

E X E a p r i l 1 9 9 8

actions executingonly while the
current situation strictly
satisfies somecrucialconditions.
When the situation ischanged
another stream may begin
running,andsoon. In other
words, weconsider a processasa
group of streams, andeach of
themdescribes one possibleway
the process will work. Several
streamsmay work together
simultaneously.They may cover
all the process or only par t of it.
Thus we havea process similar
to the traditional onebutone
with an open structure.

By varying its contents, by
adding or removingdifferent
streams, it is easy to modify the
process logic without the need
to change any programcode.

The second principle is
‘wholeness’. Weoftenforget that
an object is not simply a
structure encapsulatingdata and
functions. It has to beunited, to

work asa single body. Hence, it
must havea parameter
characterising its total state.Any
changes to that parameter must
immediately change the work of
the object methods.The method
logic connects directly with the
object’s state and always satisfies
the current situation. Wecan
easily co-ordinate the work of
several objects sothat they wil l
work asa single body.

By combining these
principles wecan make a
system very flexible and
expandable. The process of
program creation becomes
mucheasier, even if we develop
it step-by-step from a simple
system to a very complicated
one. There is no needto foresee
everything which wil l happen
with the program. Wealways
work with concrete situations.
And if an unexpected situation
should arise then the system

S O A P F L A K E S

becomea suspect.
If you want to ensure the

authenticity of your software
youneedto providea digital
certificate for it. If these
certificates are basedonweak
crypto sooner or later they wi l l
becrackedandsomeoneelsewill
beable to masqueradesome
software as being issuedby you.
The same applies for digital
signatures,with potentially even
worse effects. When digital
signatures become legally
binding( i t hasalready happened
in some countries), anyone who
can bypass the crypto wil l be
able to impersonate you and
possibly ru in your life.

I just hope it is not too lateto
react. Get a copy of PGPwhile
you still can. Voice your opinion.
If you have any suggestion for
an effective opposition please
send it to EXEand wewill relay
your ideas.My PGPkey is
available at http://www.exe.
co.uk/panda/#PGP.
DavidMery

wi l l make no wrong steps. For
that reason, we always describe
behaviour of the concreteobject
in a concrete situation, paying
no attention to other possible
moments. Wecan reach a high
degree of complexity while stil l
working wi th simple elements.

These principles may also be
applied to technologies which
build systems from standard
blocks. Sucha block may be
modified, without changing
existing code.

Such open systems may
become very attractive to
software developers. They are
able to meet any customer
demands and satisfy any
computerconfiguration. A l l
programs may besoclosely
integrated with each other that
they really becomea single
system on the computer.
Alex Rakov,Programmer
dima@cpgroup.admin.ksu.kern.ru
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Advisor 2 is a 100 % Java rules‑
based engine and development plat‑
form, which ful ly supports the
JavaBeans component architecture.
It is one member of Neuron Data’s
Elements for Java, acomponent
framework for creating rules-dri‑
ven Java applications. It is target‑
ed at assisted-service or self‑
service, web-enabled, applications.
Or wherever business rulesare sub‑
ject to frequent change.

Elements Advisor 2 contains
Advisor Builder and Advisor
Engine. Advisor B u i l d e ris the busi‑
ness rules development environ‑
ment, enabling developers to
compile, debug, and model business
objects and processes automati‑
cally. The business rules are
expressed inanEnglish-like syntax
(‘if...then...and do...or else...’) and
there are wizards to integrate busi‑
ness rules with objects, data, and
transactions. Existing Java class‑
es to be imported,for incorporation,
should follow the JavaBeans con‑
ventions for data access methods.

A d v i s o rEngine i sthe Java busi‑
ness rules ‘kernel’. It can be de‑
ployed on the server or client side
to implement local or global busi‑

C i r e
[ c o m p a t i n g . - ‑
[Compitacion succeeded.

ness rules within an application.
There is support for multi-threaded
environments. It allows for both goal‑
driven processing ( ‘ is this a valid
customer?’) and data-driven pro‑
c e s s i n g(‘at this value, buyo rsell?’)
to s i m p l i f ythe definition of rules for
more complex behaviour such as
diagnostics and fraud detection.

The two key features are the
separation of business logic from
application logic and the advan‑
tages of a Java implementation
itself.A selling point is that, in the‑
ory, ‘maintenance’ is done bybusi‑
ness analysts, as opposed to
monolithic applications resisting
the incorporation of new criteria.

Two into one goes faster
Btr ieve Pro7,an embeddable database, is designed to provide ‘best
of both worlds’ transactional and relationaldata access from ashared
engine. I t sarchitecture enables packaged client/server applications
to access a single database engine w i t h the speed of navigational
databases and the flex ib i l i t y o f SQL. I t integrates the underlying
architecture of Pervasive's Btrieve and Scalable SQL products and
conta ins features to provide increased performance w i t h easier
installation and maintenance.

I t i sclaimed that new loggingtechnology and microkernel thread
managementcombined with platformspecific optimisation increase
Btrieve Pro7's performanceup to 10t imes over previous generation
Pervasive products.

Instal lScout is a new installation u t i l i t y which scans n e w instal‑
lation environments for potential configuration issues and guides
the user through diagnost ic and set-up procedures. A help desk fea‑
ture guides end-users through typ ica l maintenance issues such as
adding cl ients to the server or insta l l ing applications.

Configuration and monitor ing utilitiesc a n be used remotely.With
features such as dynamic file expansion, automatic index balanc‑
ing, and continuous operation Btrieve Pro 7 seeks to eliminate the
need for a dedicated database administrator.
w www.pervasive.com

E X E a p r i l 1 9 9 8

Thereis full Java functionality with
support for server-side Corba ser‑
vices as wellas client side applets.
For portability, it isa v a i l a b l efor any
platform with a JVM.

Advisor’s Open Object Model
supports integration with applica‑
tion productssuch as SAPand Peo‑
plesoft, and with development
environments such asVisual Basic.

A full, time-bombed, version of
Advisor 2.can bedownloaded from
the Neuron Dataweb site. F o r alim‑
ited period Starter Packs are avail‑
able, for £25000, which include
training and consultancy and one
year's support.
w www.neurondata.com

Rogue Wave
strong on MFC
RogueWaveis to acquire Stingray.
RogueWave's multi-platform expe‑
rience will benefit from Stingray’s
knowledge of MFC. For client plat‑
forms the companies wil l work
specifically on ActiveX and MFC,
and on the server platforms, ASP,
MFC and ATL will be introduced
into most products. RogueWave is
equally committed to Java and C++.
Obvious products for integration,
such as ObjectGrid support for
dBTools.h++, should be the first to
appear after the acquisition.

Other projects include Pathfind‑
er, a multiplatform development
environment with a very thin client
(about 40 KB). This should be ship‑
ping in June.
w www.roguewave.com

N E W S

InstallShield 5.1Professional
enables developers to compile
scripts and build distribution
media from the command line, or
batch file ‐ independent of the IDE.
Templates for use ofODBC, DAO,
RDO, MFC, OLE DB,and ADO,
among others, have been added.
www. installshield.com

U S Sof tware has created
another add-on module, Internet
Access Package ( IAP) , for its
real-time embedded USNET
TCP/IP protocol stack. The
module enables communication
from mainframes or PCs to
embedded devices on factory
floors or in remotefield sites.
www.hitex.co.uk

HomeSite 3.0, the HTML editor
from Allaire, is to be bundled
with NetObjects Fusion 3.0, the
web authoring tool from
NetObjects. It creates a
complementary web site building
package: the flexibility of working
directly with HTML and the
benefits of a site-oriented
graphical authoring environment.
www.unipalm.co.uk

The Dist inctONC RPC/XDR
Toolkit 3.0 provides aclient/server
programming environment allowing
developers to build applications
that execute procedures on other
network computers. It includes
support for an External Data
Representation (KDR) standard
used for data transmission.
www.componentsource.com

I S O has adopted the joint
proposal of Apple, IBM,
Netscape, Oracle, and others to
use Apple’s QuickTime file
format as the starting point for
the development of a unified
digital media storage format for
the MPEG-4 specification
www.apple.com
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All singing, all dancing

Release1 of the PINEAPL
(Parallel Industrial NumErical
Applications and Portable
Libraries) Numerical Software
Library i sa v a i l a b l e .The library,
from NAG Ltd is targeted at
engineers, scientists, and
financial analysts with large scale
computing applications.
www.nag.co.uk

SELECT Estimator is an
addition to SELECT Software
Tools' Component Factory
product line. It enables project
managers to estimate the scale
and complexity of C B D
(component-based development)
projects, when used with
SELECT's component modelling
toolset, SELECT Enterprise.
www.selectst.com

ACIS 3D Open Viewer 3.0
embeds 3D models into Office97
documents and HTML pages.
The ActiveX control can load and
manipulate 3D models created in
applications supporting the ACIS
SAT file format.
www.spatial.com

To expedite the development of
Solaris-on-Intel applications Sun
has released a Solaris
Development K i t for Intel. This
follows the recent agreement
between Sun an Intel to port the
Solaris operating system to
Intel's Merced processor.
www.sun.co.uk

1AR Systems support the
National Semiconductor
CompactRISC embedded
processor family with the IAR
EmbeddedW o r k b e n c h .The
Windows based development
environment includes an
optimised ANSI C compiler for
the 16- and 32-bit RISC
architectures
sales@iarsys.co.uk
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Software AG has announced
Bolero, a ‘business application
factory’. At this stage it is only an
announcement as you'l l have to
wait until October to get the prod‑
uct. The object-oriented develop‑
ment platform will run on NT and
the application server on any plat‑
form havingaJavaVirtual Machine
(the JVM needs to be JDK 1.2
compatible, ie not the current
Microsoft one).

Dr Peter Mossack, vice-presi‑
dent of Research and Develop‑
ment, explained that Java means
three things: acomponent model, a
language, anda platform. Bolero is
based on Java as a development
platform only. Though Bolero appli‑
cations compile into Java byte‑
code, if and when you have to write
code in the environment you do not
write Java code. It uses the Bolero
language which is sort of a
crossover between Java and Soft‑
ware AG's Natural 4GL. It's more
verbose than Java and more high‑
level. For instance, i t supports a

CommxX for
Win32
Greenleaf Software will begin ship‑
ping CommxX, an ActiveX control to
support PC based RS-232asynchro‑
nous communications. It is for
developers working in C/C++, Visual
Basic,Visual C++, Delphi, or other
development environments compat‑
ible with ActiveX technology.

CommxX features include sup‑
port for standard COM ports for
Windows 95, 98, and NT; port con‑
trols, call connection and discon‑
nection, TTY and ANSI terminal
emulations, and several file trans‑
fer protocols; file transfer tem‑
plate dialogs; and exposed base
component interfaces to allow
customisation bydevelopers who
want to modify a built-in file trans‑
fer protocol.

The suggested retail price for
the Greanleaf CommX Control is
£199.The componentis distributed
bySilicon River.
£0181317 7777

currency type, which allows for
easy currency conversions. One
nice feature is the support of OQL
(a subset of SQL3), this means
that SQL queries can be checked
at compile time, as opposed to
embedding JDBC queries in text
strings in Java. The language sup‑
ports calls of Java class libraries.

applications and includes specific
features for this. One of the main
ones is long transactions. For
instance if an email order is later
cancelled, you can't just rollback a
database, you have to send an
email back t othe c u s t o m e r.This i s
done automatically by what is
termed ‘compensation’.

Distributed applications will be
possible with DCOM. JavaBeans
and RMI will bethere as well. IIOP
will only befeatured in the second
version planned six months later,
however in the meantime develop‑
ers could use Software AG's mid‑
dleware EntireX DCOM which
creates DCOM wrappers for Unix
and mainframe applications. Dr
Peter Mossack is convinced that
DCOM has won over Corba as the
de facto standard for distributed
objects.

The development environment
will have a cost of $5,000 per devel‑
oper seat. The cost of the application
server has not yet been decided.

Bolero is aimed at e-commerce w www.softwareag.co.uk

Write once secure anywhere
For e-commerce secur i ty, J/SSL is asecure communications
toolkit wr i t ten in 100% pure Java by Baltimore Technologies. The
t o o l k i t was bui l t u s i n g Baltimore’s Java cryptographic class
l ibrary, J/Crypto.

J/SSL providesaf u l l implementation of Secure Sockets Layer
( S S L ) 3.0 which addresses the requirements for secure transac‑
tions, beingdesigned to provide a guarantee of confidential i ty and
data i n t e g r i t y. S S L is implemented in prac t i ca l l y a l l Internet
browsers.

BecauseJ/SSLis built on top of JCA (Java Cryptography Archi‑
tecture) , other cryptographic libraries, which are JCE compliant
(Java Cryptography Extension), can be plugged in as the cryptog‑
raphy provider for J/SSL.

An AP1 is provided, including an SSLSocket class that creates
asecure, authenticated connection to a n y SSL Server/Client.This
SSLSocket exchanges certificates and al lows the appl icat ion
developer to open input/output streams which can be writ ten and
read from any normal Java i/o streams.

A s J/SSL i s w r i t t e n i n Ireland i t i s no t subject t o U S export
restrictionsandtherefore provides ful l 128-bit encryption.PACS#10
certificate requests can be generated usingJ/SSL which can then
be submitted to a Certification Author i ty.

J/SSLis compatiblewith JDK 1.0.2,as well as 1.1: it c a n be used
to build applets for older browsers, inc lud ing Netscape 3.0 and IE
3.0, as well as the latest generation.
w www.baltimore.ie
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Huge raft of truly usefulfeatures
F S a w it going, it blew me a w a y.

Suddenly TACT hadturned GUI
...brilliant ... emulation is200%.

Only AniTa meets allour requirements
The fact that it is one of the cheapest is abonus...

Lock administration

1998.02.04

E l i s a b e t h G u s t a f s s o n
‘ a r o l i n a  C a r l b e r g
‘ o v e G u s t a f s s o n

p i n g TCP/ IP SMB/CIFS
t i o n s - texvimages/macros W i n d o w s L a n to U N I X

Kermit,X/Y/ZModem
Colors, 3-D attributes,
Runany multimediadevice from host
Full internationalsupport ae Hg
International menues and on-line documentation 20 years of networking experience
Async, NetBIOSandTCP/IP ap r i l UKDistrilputor
History scrollback system design
Automatic font scaling ‘
DDE (Dynamic Data n : anita@april.se
Multiple terminal printers www.april.se
Mousesupport ftp.april.se
Importfiltersfor mostp o p u l a rimage formats like US: 1-888-64-APRIL
JPG, GIF, TIFF, BMP, PCX.... Int:+46-8-764-7040
WS.1x, W95, W98 and NT Fax:+46-8-764-7040
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Media Build Wizard - Disk Type

Select the distribution disk type for the builtmedia.Select Data
as Files to place your data as uncompressed filesonthe
media. This option will overwrite all compression selections

me made in the FileGroup properties.

Type
G8) 3.5" Diskette - 4.0 MBytes

[EB 5.25" Diskette - 1.2 MBytes
@ CD-ROM. Detauk Size 650 MBytes

InstallShield5 Professional's installation @Custom Size

development env i ronment has
everything developers need to create

t o p - q u a l i t y installations.

e l  a e
Media Build Wizard determines t h e target m e d i a for your fina l build

THE ALL New EDITION
OF AN INDUSTRY STANDARD

InstallShield5 Professional i s a new _‐-Features Exclusive to InstallShield5 Professional
installation development system * Installation visual development environment containsall tools

* Project Wizard e s t a b l i s h e s framework of installation projectthat combines an easy-to-use
installation development environ- * Project W o r k s p a c e Panes store a n d manage all p r o p e r t i e s

. Aas) © Color Script Editor visually o r g a n i s a l l a t i o n lenientment with the reliability and power Color Script Editor v i s u a l l y o rgan izes installation e l e m e n t s

F * Function Wizard auto- inserts complete function statementsof proven InstallShield technology. ‘ ,
i * . * Compiler m e s s a g e window displays errors during c o m p i l eIt’s the only installation toolkit 7

i * Visual C + +-like i n t e r f a c e prov ides standard look a n d feel
from which you can author, layout, ;

fi * Multi-tiered file layout system g i v e s m a x i m u m flexibility
build and test your installation. ‑* Drag-and-drop file layout a l l o w s f o r easy file organizat ion
Built on a world of experience, ,* Components d e p i c t users ’ v i e w of app l i ca t ion organization

InstallShieldS Professional was * Quick build o p t i o n for testing; full build o p t i o n for final
designed for those developers with * End-user installation interface s u p p o r t s multimedia fi les
a need fora first-class installer. * AVI video, WAV/MIDI sound,256-color BMP images

InstallShield Software Corporation
www.installshield.com

Grey Matter 01364 654100 ‘PTS Direct 01928 579900
Highlander 0181 316 5001 QBS 0181 9568000
Rogue Wave 01734 880224 System Science 0171 8331022

Systemstar 01707 278300
InstallShield:
PROFESSIONAL EDITION
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Configuration written in the stars
The StarTeam 3.0 suite of software
configuration and project manage‑
ment tools, from StarBase, enable
development teams working on
Windows 95, NT, or Unix to work
together, remotely.

The StarTeam Professional 3.0
edition provides visual configura‑
t ion management, collaborative
communication, proactive change
management, and customisable
reportingas integrated components
ofthe visual interface. There is full
licensed support for Intersolv
PVCS archives within the Start‑
Team repository and compatibility
with Visual SourceSafeto incorpo‑
rate these products within addi‑
tional StarTeam functionality.

Project administration, includ‑
ing user management and security
features, is provided byVirtualTeam
Server 3.0. It can use any ODBC
compliant DBMS and provides
remoteaccess to thecentral repos‑

itory of projects over the Internet,
LAN, or WAN.

Both data encryption and com‑
pression of data transfers are pro‑
vided for remote StarTeam client
access (no applets or plug-ins are
required). Only lines of code that
have beenaltered are transferred to

UI toolkit updated
Version 2.0 of the Act iveX Component Suite, from ProtoView, con‑
tains new versions for the three individual Sui te products: Data
Explorerv2.0, DataTablev4.0, andtheWinX ComponentLibrary v2.0.

Data Explorer v2.0 extends i ts existing explorer metaphor. Pre‑
viously it was limited to a ListView ( w i t h pop-upText View) fo r the
right-hand pane,while now it can al low any Act iveX component or
form to be disp layed in t h e r ight -hand viewer pane. Features to
enhance the ListView includediscrete sets of Column Headersper
node,gridlines, and drag and drop for Column Headers.Fordrag and
drop capabil it ies, the copying and past ing of simple text to the Win‑
dows clipboard has been added, and data can be pulled in to Excel
or Word w i th a mouse drag.

The DataTablev4.0 supportsaddit ional data sources.Wi th com ‑
patibil i tywith Microsoft'sRDS(ADC)as wellas RDO& RDCit can
integrate w i t h ASP/HTML Intranet applications. Dataand config‑
uration can be wr i t ten and read from disk.

The WinX Component Library v2.0 focuses on browser-based
a p p l i c a t i o n s .The TreeView, al l o f the input components (MaskEdit,
Time, Currency, Numeric Edit,and DataEdi t )and select display con‑
trols (Picture,Marquee,and Text) havedata-binding properties.They
have CAB fi l e support, for faster delivery overLAN/WANorTCP/IP
connections, andApartment ModelThreading for t ighter integration
with Microsoft IE4.0.

The Act iveX Component Suite retailsat £249(upgrade£99). Data
Explorer2.0, DataTable4.0, and WinX ComponentLibrary are avail‑
able individually for £135 (upgrade £75).

Freetrial versions of all ProtoViewActiveX andJavaBeans com ‑
ponents are downloadable from the web.
w www.protoview.com web site ¢01903538058

E X E a p r i l 1 9 9 8

the server, for optimal performance.
The web browser interfaceenables
team members to accessStarTeam
projects from most platforms.

StarTeam Professional3.0costs
£345 and StarTeam VirtualTeam
Server 3.0 £850.
w www.contemporary.co.uk

Stored Java
Apptivity is made upof anapplica‑
tion server written in PureJava (it's
a ‘value added Java server’) and a
database-oriented development
environment which runs on Win‑
dows 95and NT.Version 2.0 has
recently been madeavailable. It fea‑
tures a cross platform distributed
debugger. Applications can access
data via JDBC and ODBC.

Dennis Moore,vice-president of
Apptivity, views Java as clearly
belonging to the server and not to
the client. Hesees Java asa strong
contender for astandard for stored
procedures: ‘within a year Java will
be standard in all databases apart
from SQL Server’.

Progress plans to move its main
products ‐ Apptivity, Progress, and
WebSped - to a ‘UniversalApplica‑
tion Architecture’ model.The goal is
to provideaccess to any application
byanyclientand connect to any data
source. The move starting this year
should becompleted in 1999.Thelast
step will bethe delivery of aCorba‑
based open application server.
w www.progress.com

aaa

A Graduate grade of
membership has been introduced
bythe Institution ofAnalysts and
Programmers ( IAP). It will be
available for graduates from an
|AP-approved course of formal
study and examination.
01815672118

The ASNA Visual Basic Wizard
helps provide record-level access
t oAS/400 d a t a b a s e s .The wizard
takes as input DB2/400 files
(through ASNA DataGate) and
g e n e r a t e sV Bsource for either a
class or an ActiveX control.
www.asna.com

Microsoft has released Internet
Explorer4.0 for Sun Solaris 2.5
and newer versions of the Solaris
Unix platform. Features that have
been added since the Platform
Preview version include
AutoComplete for the faster entry
of URLs and support for Active
Channel content.
www.microsoft.com

Enhancements to Stir l ing
Software's COOL:Gen, the
component-based development
environment, enable the
automatic generation of
interfaces that conform to Sun's
JavaBeans component
architecture and Microsoft's
Component Object Model (COM).
www.sterling.co.uk

Embarcadero's Rapid SQL 4.0
features an ‘unlimited SQL
workspace’ concept. Developers
of cross-platform database
applications can set up virtual
desktops which can include
windows for multiple SQL scripts,
result sets, and object browsers
for each database. It includes an
enhanced SQL editor, increased
flexibility for result-set handling,
and SQL script step execution.
www.winsoft.co.uk
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The Cyberprise strategy,
announced by Wall Data , is
designed to enable companies to
make their existing systems web‑
enab led , to extend those systems
to remote users, customers, or
v e n d o r s .The Cyberprise product
line will be available in the first
quarter of 1998.
www.cyberprise.com

ILOG Planner 2.2, an enhanced
version of the |LOG Solver add‑
on used to build planing and
scheduling applications, is aC++
class library to solve planning
problems involving a mix of linear
and logical constraints and
conflicting preferences and
objectives. It runs onWindows 95,
NT and Unix.
www.i log.fr

Netron Connectivity Framework is
an application framework for
building client/server systems. It
enables mainframe and Unix
servers to integrate with front-end
clients built with Sun's Javaand
Visual Basic-Theframework is
available in the new release of
Netron Fusion3.2 forWindows NT.
www.netron.com

Stingray Software is shipping
ObjectiveToolkit/X, a docking
form for Visual Basic. The two
elements of the toolkit are
Docking Forms, enabling the
developer to dock or float any
MDI child, and Collection/X for
the population and manipulation
of object collections.
www.stingray.com

After being petitioned, SCO has
made source licenses available
for most versions of PDP-11
U N I X , for personal, non‑
commercial use. The licence costs
$100 and covers research Editions
1to 7 and 32V.
www.sco.com
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Microsoft abandons trad for RAD
Ina move which came as little sur‑
prise to most observers, Microsoft
revealed details of the next ver‑
sions of its Visual J++ and Visual
InterDev tools which have both
movedaway from the code-oriented
Developer Studio-style interfaceto
amuch more Visual Basic-like RAD
interface. Both of the products now
look remarkably like VB 5.0, and
although Microsoft refused to con‑
firm that a similar transformation
would be applied to Visual C++, it
seems likely that it will.

Visual J++ 6.0 is the most radi‑
cally transformed of the two prod‑
ucts. Microsoft has abandoned any
pretence that it has the same Java
stragegy as Sun, with a tool that
specialises in producing native
code Windows applications, reduc‑
ing Java to the status of jus t
another development language.
VJ++ 6.0 includes the Windows
Foundation Classes, a set of MFC‑
like Java classes encapsulating
the Win32 API, and the IE4-style
DHTML and HTML object APIs.

Software
broadcasting
Computer screens emit stray elec‑
tromagnetic radiation. With some
form of receiver (a modified TV
set) it is possible from a distance
to reproduce what's on your
screen.The only solution against it,
so far, has been to completely
shield the computer and the room
in which it is used. Expensive stuff
reserved for the military.

Markus Kuhn and Ross Ander‑
son from the Computer Laboratory
at Cambridge University have just
found a way to broadcasta differ‑
ent message to any potent ia l
eavesdroppers.

The purely software project
started at the request of Microsoft,
but the company has decided not
to use the result of Kuhn and
Anderson's work. You can find
more in a fascinating paper on
their web site.
w www.cl.cam.ac.uk/~mgk25/
ih98-tempest.pdf

WFC was developed for Microsoft
by ex-Delphi architect Anders
Hejlsberg. Although developers
can build traditional JDK 1.1JVM‑
hosted Java applications, most of
the enhancements seem to becon‑
centrated on the native Windows
side of things. JDK 1.2 support will
not beforthcoming unless the cur‑
rent lawsuit with Sun is settled

Visual InterDev, meanwhile,
gets afacelift, with a FrontPage98‑
like visual editor and extensive
autogeneration facilities for ASP
and DHTML code.

TheVisual J++ 6.0 beta is avail‑
able for download from Microsoft's
Web site ( i f you have a fast enough
connection - it's huge), while the
InterDev beta should be available

amicably- which appears increas- soon.
ingly unlikely. wwww.microsoft.com

Live Database Pages for web
authoring tool
A series of database enhancements to HoTMetalPRO 4.0 w i l l be
available to current 4.0 users as a free download, and they wil l be
integrated into the next version of the product.

The upgrade features Live Database Pages (LDP), which use
DHTML and XML for database access to improve ease of use and
to provide fu l l con t ro l over data formatt ing. LDPs enable web
authors to create forms that allow si te visitors to enter data, create
queries that return data as a table or a single record, and create and
manage databases. For example, the creation of gues t books or
diaries of events. Authors can choose to have queries returned i n a
number of formats, including XML, HTML,or as a spreadsheet. S i te
visitors w i th IE4.0wil l be able to take advantage of DHTML to cus‑
tomise the display of data - filtering, sorting, and charting - with‑
out having to return to the server.

Users work w i th LDPs through the HoTMetalFXChooser library,
which has been expanded to include database objects . Once the
database ob jec ts have been dropped in f rom the library, the Live
Database Page can be customised to conform to the overall look
and feel of the site.

The LDP upgrade contains a bui l t - in database eng ine and
server-side middleware, or it can be used wi th any ODBC-compli‑
ant databases via Microsoft Active Server Pages.

Version 4.0 of HoTMetalPRO is available for Windows 95and NT
4.0, priced at £99.00 (upgrades £49.00).
w www.softquad.co.uk
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a Va database Developing Business

applications
shouldn't be this tough

Apoptivity.
Absolutely the fastest way
to build and deploy scalable
database applications in Java

@ CORBA support
® Distributed debugger
® Supports all major databases
® Runs on all major browsers:

Internet Explorer and Netscape Navigator
®@Advanced, highest productivity Java IDE
® Scalable, multi-threaded pure Java Server
® Easiest to learn
® Automatic deployment
5 minute installation

i g h performance native JDBC interface
balancing server architecture

01753 216300 - Fax: 01753 216301
trial version from:
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iven that it’s aprogrammer ’s
magazine, you'd expect that

most of the adverts in EXE
would be for development tools.
Over the yearsthe nature of the
tools has changed, from
procedure libraries ten years
ago, through class libraries, to
component libraries now.

But one class of advert has
stayed resolutely the same,
introducingno new buzzwords
or abstractions for years.
Dongles. Judging from the
numberof adverts, you'd think
that protecting their creations
was the biggest problem
programmers face after getting
their code written. The
marketplace doesn’t seem to
share this problem though, and
fewer commercial programs are
usingdongle protection.

There is a reason for that.
Partly it’s because mainstream
software isn’t worth anything
any more. It’sfiercely expensive
to write, and relies on the widest
possible distribution to break
even.The last thing a modern,
mainstreamsoftware publisher
wantsto dois restrictcirculation.
Instead,he'llgive his work away
for littlemorethan the cost of
duplication,and use the
exposure he gets to t r y to get a
bundledeal with a boxshifter
which wi l l get h ima 2% profit
margin. He has no support costs,
and the value of the program is
determined by the numberof
(accessible) features. Niche
software, of course,doesn’t work
in the same way. There, the
software does havevalue, and
that value is determined not by
the facilities the program
provides(generally, it either does
the job or it doesn’t), but by the
size of the market (which is often
very limited)and the support
effort required(which is
frequently considerable).

Lookingat these two
examples, it seems to me that
information(whethera program,
or someother data)comes in two
very different kinds,depending
on how it acquires its value.
Type A is the kind whose value is

16

Developing dongles
Users hate them, programmers don't l i ke them, and they don’t work

too wel l in any case. Jules wonders about dongles.

diminished the more it moves
around(that’sinformation like
industrial secrets, privatekeys,
or work in progress).TypeB is
the kind whose value is
increasedthe more it moves
around (that’s information like
music, horizontalmarket
programs, and advertising).
Naturally,someone owns al l data
whichever the type (and
normally the ownerwould wish
to derive some benefit from the
reproductionof that data) but it
seems to me that these two need
different kindsof protection. As
the data originators and
suppliers becomemore
sophisticated about their market,
the dongle companies don’t seem
to bekeeping up.

In principle a hardware
device with a number hidden
inside it can provide protection
as good as the secrecy of the
hidden number, but in order to
take advantage of that
protection you have to know a
fair bit about cryptography.
Most programmers don't.
Instead, they do no more than
makea periodic call to a
routine which interrogates the
dongle. A routine which has
beenprovided by the dongle
manufacturer and contains all
the magic numbers, and which
even an amateur hacker can
bypass in ten seconds flat.

It’s ashame that this
technology is being under-used,
because no other copy-protection
scheme gives the user the
opportunity to take unlimited
backup copies, but the fault lies
as muchwith the programmers.
as with the dongle
manufacturers. I guess it’s
understandable that someone

investingmanyears into a
program values it
disproportionately, but the user
values the program hardly at all.
He knows he doesn’t own the
only copy of the program,so he
regards all software asbeing
type B. In fact, he’s right that a
vertical market program derives
its value from its support, not
from itscode, and even avertical
market program needs wide
exposure to be accepted.
Protectinga program is
pointless. It’salso lousy public
relations. Imagine telling a
customer to his face that you
don’t trust h im,and that’s why
hehas toputup with the
inconvenience of a dongle (and
the risk that it will be stolen).
Dongle protection of programs is
a disincentive to buy.

There is another, moresubtle
disincentive. Given the
difference in ‘finish’ between
vertical market and horizontal
market software, the priceof
paid-for software seems
excessive to the point of mickey‑
take to many users. Usersare
fearful of committing many
hundredsor thousands of
pounds on a program which may
beunusable or unreliable.They
have becomeused to test-driving
cars and try ing on clothes, and
want the same from software.

In contrast, users wi l l take
anything free, and will use
anything useful. I remember
playinga game where, after a
few levels andjust as I was
getting into the character, the
program stopped, saved the
game, and told me that if I
wanted to goany further I had
to pay for a kosher copy. I did,
r ight away. I remember a help

authoring tool which worked
completely, but would contain
just enough primit ives for its
own help system if you wanted
more, you had to pay for it. I
did. (I remembera lot of other
software which tried the same
tr ick, but because either the
demo was inconclusive, or the
software was simply grotty, I
didn’t pay.) The stuff I bought
was good stuff, and I didn’t
mind paying because I knew
exactly whatI was getting.

If you think your software is
any good, and you want the
public at large to know how
good it is, give it to them free. If
they like it enough, make a
charge for support, or for
enabling more program
features, or enabling the same
features at a larger scale.
Dongles can help manage this
support, and can actually
provide very fine-grained
access to facilities.

More important, though, is
that if you’re going to use a
dongle, don’t make the deal one‑
sided. Give the user some
benefit. Usethe dongle to
provide encryption of the user’s
own data (which, i f you think
about i t , is al l type A, unless
and unt i l it graduates). That
way, the dongle represents a
realadvantage to users and
because each user can choose
whether to use the dongle or
not , and even when to use i t , he
won't resent having it . a

Jules’ office is litteredwith
dongles in various states of
undress. If you have a usefor
crackedsecurity products, call
him on 01707 662698, or email
him at jules@cix.co.uk
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O'Reilly creates books for
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with serious information needs who
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M t  I I I T

You might have noticeda few
problems with March's issue of
EXE.Eleveneditorial pages had
some punctuation signs
missing. It made reading
affected articles a hard task and
you must be really annoyed by
it . Wework hard to produce a
magazine we can be proud of
and then these problems pu t
EXE ina bad l igh t

Once again the problem
happenedat our typesetter.
Duringthe process of outputting
this issue to films, our typesetter
moved from an al l Macintosh
environment to a Windows
environment and to a more
recent version of Quark Express.
The root of the problem has been
traced to some interactions
betweenWindows, Adobe Type
Manager, and Quark Xpress.

Once again I have to offer you
my sincere apologies.

Any surprises in this issue
shouldof course beattributed to
an Apri l fool...
Ed.

What price
freedom?
Dear Sir,
DavidMery seems very excited
about Netscape’s decision to
release the source code to
Navigator. He waxes lyrical
about ‘free’ softwareasopposed
to ‘traditionalcommercial
software’. I get the impression
he yearns for the days of
softwaredevelopment asa craft,
freed from the necessity to write
code that has real-world
business applications. I also get
the impression that the Free
SoftwareFoundationand the
Linux community feel
essentially the same.

lagreethat certain items of
shareware have beenvery
successful, notably PKZip,
WinZip, et al. But shareware
companies, by their very nature,
tend to besmallandhavefew
developers. I doubt any such
company couldever manage to
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write and support, say, an entire
office suite.

Before praising Netscape too
loudly, you migh t like to note
that they are not releasing the
source code to any of their
server products (where they
make most of their money). If
they felt sostrongly about using
the services of the talented
programmers out there, why
not let these individuals make a
contribution to these products?
The fact is that Netscape’s
release of source code is a stunt ,
designed to attract publicity
and, co-incidentally, help cut
the costs of Navigator ’s
development now that the
company is giving it away free.

While the free software
communities undoubtedlyhave
the people required to tackle
large projects, I very muchdoubt
that traditional applications
software appeals to the mentality
of those who are building Linux,
or the GNU tools. Yet the
business world, by far the
biggest purchaser of any kindof
software, wi l l always require
wordprocessors, spreadsheets,
and the like. Socommercial
entities like Microsoft wi l l
always beneeded.

In my view, the biggest
danger is that the free software
trend becomes the rule rather
than the exception. Userswil l
end up with a myriadof
combinations of software for
which support is voluntary
rather than contractual, no
industry standards,and most of
the ‘traditional’ software houses
who could solve the problemout
of business.
DamienBriscoe
Emailaddresssupplied
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We 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 Ed i t o r, E X E M a g a z i n e , S t .G i les House ,

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

ed i t o r i a l@do texe .demon .co .uk

I do feel that developers
should be proud of their code
whatever software they
happen t o b e w o r k i n g on.
This was the genera l ru le a t
the beginn ing of the
microcomputer industry, i t
tends to be rarer these days
pa r t l y because of t ime
constraints imposed by
commercial pressures.
Shareware outfits tend to be
small b u t the same is no t
t rue fo r m a n y free software
( o r open software, as has
been suggested recent ly)
efforts. What tends to stop
the ‘business world’
investing more in free
software is i ts fear of not
get t ing investment
pro tec t ion by the lack of
guarantee. The fact is that
some free software is better
supported than some
commercial software. The
number of patents and
copyright on source code is
cur ren t l y one of the biggest
hurdles f o r standard bodies.

I praised Netscape
because, to my knowledge, i t
is the fi rs t commercial
company to have a go a t
d is t r i bu t ing the source code
of one of i t s ma jo r products
w i t h v e r y l i t t l e res t r i c t ion ,
and f o r free. It w i l l make
m a n y t h i n k whether income
should come f r o m keeping
the source code p r o p r i e t a r y
or focusing on service.
DavidM e r y

Tangled web
Dear Sir,
lenjoy readingEXEand
congratulate you on an

informativeand well-written
magazine.As a C++ programmer
( i n the City) I find a lotof things
to interest me,andyou cater for
my current hobby which is
playing with Java. However, I a m
not soenthusiastic about your
Web site.

I went to look in your forums
andfound... nothing. I like the
idea of forums you can access
with your newsreader,but if no‑
one is going to usethem then
what's the point in keeping
them?I still likethe site, though.
MichaelLynne
Jupiter6@hotmail.com

First of a l l , thank you fo r
your positive comments.

I share your concerns
about the Forums. One of the
reasons we decided to give
users the choice between a
Web interface or the i r own
newsreader software was to
broaden the appeal of the
system to Usenet aficionados.
It didn’t he lp that we
recently had to reinstall the
news server software and in
the process lost the body of
messages f rom the prev ious
t w o months.

I ' d l i k e to issue a general
appeal to EXE readers who
use EXE OnLine to make use
of this resource. It is y o u r
chance to voice your opinions
and pu t questions direct ly to
EXE staff, who moni tor the
forums regularly, and further
to the whole EXE OnLine
readership i tse l f which
globally has a huge
experience which y o u can
draw on. My advice is always
to post first and lu r k later.
NeilHewitt
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What are you really worth?
Howmuch are you paid? What language do y o u use? How man y years have you been in

software development? Here’s the chance to compare yourself to you r peers.

Fe the first time in its historyEXEhas surveyeddeveloperson ques‑
tions related to salary. The survey form was sent wi th the January

and February issue. In addition the Association of C& C++ Users
(ACCU), the UK BorlandUserGroup (BUG),andQBSdistributed some
surveys.The first result is an astounding 316 replies received by the
end of February (we are sti l l receiving a few). If only somany of you
would send us that many letters regularly! This proves you havea gen‑
uine interest in the more globalpicture andhow you fit into i t .

Fora start, lets shatter one common cliché: that people seek IT jobs
for the money.Our survey suggests not.Weasked ‘is earningpotential
the main reason for working with in IT?’ Only 16% felt this was their
main reason,an overwhelming 82% specified that it was not.However,
the core issue regarding remuneration for work is often whether peo‑
ple feel they are gettingwhat theydeserve. It is aclose r u nthing, a small
majority (51% ) feel their current salary does notaccurately reflect their
skills andabilities,while47% arehappy. (SeeFigure1for a relatedques‑
tion.) Givenhumannature, this is perhapsa surprisingly h ighscoreof
satisfaction. An important factor in such calculations can bewhether
a bonus is also received. In fact, only 30% do receive an annual bonus
aspart of their income,while 67% said they did not.

However salaries are increasing from year to year and expectations
in three years timearehighascanbewitnessed in Figure2.Eventhough,
2.5% of respondents experienceda decrease on the previous year.

Salary and language
Wewere ponderingwhether there is a correlation between languages
used and salary (see Figures 2 and 4). Across the main languages (C,
C++, VB, HTML, Delphi, Java, Assembly, andPerl) a definite charac‑
teristic of the spread of salary can beseen. There are two peaks and
they reflect the general trends for the current salary as seen in Fig‑
u re 2. For a l l languages, the salary range £23-26k has the highest rep‑
resentation. Hav ingbui l t to this peak, the number of people earn ing
salaries in the range of £26k to £35k falls away ‐ only to build steadily
towards a secondpeak, culminating in the £50k+ range.

What are the exceptions to this distinct pattern?VisualBasic,Del‑
phi , andHTMLa l lexperience an earlier (sub)peak in the £15-17k cat‑
egory, dropping into the £17-20k range.Delphi and Java do not climb
progressively toward the high-end peak of representation: both drop
off into £38-41k range before resuming their climb. However Delphi,
again, actually peaks at the £41-50k range and is the only language
whose representation falls for the final £50k category.

CandC++ areheavi ly represented in the peak areasof £23-26k and
£50k+.While Chasa greater representation than C++ in the first peak
of salary in the £23-26k range (11.1% against 8.9%), C++ outscores C
in the second peak of salary, for the £50k+ range (6.6% against 6.3%).

Is i t t ime for achange?
You are experienced software developers! In response to the question
‘howmany years’ have you been involved in software development?’,
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nearly ha l f (49%) had 10or more years experience. The response is
almost proportionately weighted towards length of experience, with
20% having6 to 10years experience, the secondhighest category, and
12% having4 to 6 years. Developingsoftware for less than one year
accounted for only 2% of respondents. As (sadly) expected, 97% of
respondents aremen.

Weasked about changing jobs: ‘how longago did you last change
job?’ Wefounda (surprisingly?)stable market: 24% hadnot changed
for over 5 years and 16% were in the rangeof 3 to 5 years (13% hadnot
changedjobs at all).Morefrequent changeswere evenly spreadamong

Target Platforms | |
Development Platforms Oo

0
” . y ‘ &Wing, nz, 0g “beaw 5 “bcos inn, Say Mer

eWs
Figure5- Operating systems.
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Figure6 - Primary reasonfor changing job.
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the remainingcategories: less than6months(10%), 6monthsto a year
(12%), 1 to 2 years (13%), and2 to 3 years (11%).

For thosewhohavechangedjobs, we askedwhether salary was the
primary reasonfor changing.Again, overwhelmingly, theanswerwas
no (70%), with only 17% specifying that salary was the reason for
changing. The bigquestion for this secondgroup was ‘howmuchdid
your salary increase?’ Almost half (49%)had receivedan increase of
£5k or more,which suggests a magicfigure for promptingamove(13%
specified £3-4k as the increase whichmade them move).

What was theprimary reason for changingjobs then, if salary was
not the pr imary criteria? Career development ( ‘career change’ or
‘career development’) was themainreason(33%).The roleof location
(14%)and the question of job satisfaction (13%)figured significantly.
Redundancy accounted for 10% of responses. Not surprisingly low
scores were registeredby ‘job security’ (2%)and‘betterworkingenvi‑
ronment’ (3%)‐ finding a rewardingjob being the foremost pr ior i ty
for developers. See Figure6.

Themeans that peoplewould seek sucha move were also queried.
Recruitment consultants would beused by 65% of respondents and
magazine or newspaper advertisements provide the relevant infor‑
mation to 57%. Word of mouth is followed by 30% and direct applica‑
tion to employers is a tactic employedby 30% aswell.

Better the devil y o u know
How many years have you worked for your current employer? The
highest category ( 2 2%) was 2-4 years. Nextwere those (21%)who had
been with their current employer less than a year. Over a quar ter
(29%)had beenwith the same employer for 6 years or more (16% hav‑
i n g stayed 10years or mo r e ) . Given the dynamic nature of the IT
industry and marketplace, this again represents a perhaps surpris‑
ingdegreeof stability.Obviously,developers progresswithin the same
organisation and the question ‘how many years have you held your
current job title?’ (seeTable 1)revealedmore change - 47% changing
their title within 4years (20% changed in 1to 2years). However, 11%
hadheld the same title for 6 to 10years, and9% for over 10years. Per‑
haps, technically skilled people are missing out on the progression
available through a ‘management’ career path, becoming technical
specialists rather than project managers.

Stabi l i ty is also in evidence for the question ‘do you foresee a
long-termcareer with your current employer?’ It is surprising that
55% of respondents said yes. Only 39% said no. An immediate com‑
parison with the question about salary-reflecting-skills, suggests
itself. As mentioned, under-half (47%) thought their current salary
reflected their skills, but here,over half (55%)see a long-termcareer
wi th that same employer.

For thebreadandbutter issues,weaskedabout the questionof full‑
t ime/part-time employment: 90% of respondents were in full-time
employment andover 50% hadbeenfor 10or moreyears (5% hadbeen
for less than one year). Of those not in permanent, full-time employ‑
ment, 11% wereworkingpart-time.On thequestionof self-employment,
76% of thosenot in permanentemploymentwere self-employed.Almost
14% of respondents said they were no t in full-time employment 12
months ago. It should beacknowledged that the general focus of our
questions was towards permanent employment: some contactors did
point out that for some questions there was no easy fit for themselves.

Strongly typed development
What sort of software is beingproduced by the respondents? For the
different types of development, 64% are involved in bespokesoftware
development, 20% work on system software, 18% are involved in pro‑
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ducing off-the-shelf packages, Rank MostC. ‘ J o b Title |
and 10% produce embedded {0 “Sitlwaisdevclter‘Sofiware a i t ‘
software.Obviously, as the per- i‘ : é

‐s 2 ‐ Softwareengineercentagetotals indicate, some Peay eats
are involved in a mix of devel- nalyst! FOmrar nes
opment work. A related ques- 4 Consultant
tion regarded the ‘consumers’ 5 __ Technical director
of the software. Users of the 6 Contract programmer
software producedare primar- 7 Databasedeveloper
i l y ‘in-house’ for 36% of respon- 8 Software architect
dents andexternal for 63%. 9

Which department are you 10
in?The largest department, as "1
it were, is ‘Development’ (9%),
with ‘IT’, ‘R&D’,and ‘Software
Development’ next (6%, 6%,
and 4% respectively). After
‘Engineering’, ‘Software’, and
‘Technical Support’ ( a l l 2%) , Table1- Job titles.
the remaining replies were
spread evenly (only 1%).

Are you a member of any professional body or association? ACCU
(18%) and BUG(7%) were first and th i rd highest for responses. This
seems to correspondto the spreadof languagesusedat work: Cor C++
beingcovered by 50% of respondentsand Delphiby 29%.This was not
the case for VBUG (1%)which does not score highly against the 41%
who use Visual Basic at work. BCS was the second highest category
(17%), with IEE(5%), IEEE(5%), andthe Instituteof Analysts & Pro‑
grammers (3%) being the other maincategories.

Working practices
On more general issues, flexi-time is part of the holy-grail for those
seeking more enlightened working practices. Wefound that it is cur‑
rently enjoyed by 23% of respondents. The 74% who do not, presum‑
ably,are still free to work any time they choose ~as longas they start
before9amandleaveafter5:30pm! That leavesthe3% whodidnotcom‑
plete the answer, perhaps they arejust a/ways late for work and have
to ‘catch up later ’. In a similar vein, we asked how people were
expected to dress in the workplace (seeFigure 11).Only 27% of respon‑
dents are allowed to dress ‘casual’ at work. The category most
expected is ‘smart’ (41%), followed by ‘formal’ (29%). It should be
notedthat there is no correspondence betweencasualdress andflexi‑
time arrangements. Those who worked to a flexi-time arrangement
covered, almost equally, the range of dress codes.

Jolt
This survey revealed quite a few surprises and confounded many
clichés.To recapon a few salient points,you tend to bean experienced
developer withpreponderancetowards C and C++ followed by Visual
Basic and Delphi. Java features on ly in sixth posit ion even after
HTML (this is interestingas it’s very hard to separate the hype from
the reality).As expectedWindowsandUnixare strongbut DOS,espe‑
cially asa target platform, is stil l very much alive. The same goes for
VMS. As to thearchetypeof a scruffy developersurvivingon Jolt cola
and pizza, well, that should go out of the window too! r

Alun Williams & DavidMery.

Wewould like to thank, in addition to a l lwho responded, Francis
GlassborowfromACCU, Joanna Pooleyfrom BUG, Sky Quinnand
MikePatersonfrom QBS, andI a nAdamsfromMediaProspect.
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BuyingQuality Development
Tools Just Got AWhole Lot

Easier ‐ And Less Expensive Too!
It’s getting harder and harder to pick the right devel‑

opment tool these days. Too many choices. Too much
hype. Not enough information. We can help. We're
ZAC Catalogs. Y o u ’ve probably heard of us. We're the
company that was started by programmers, is run by
programmers, and was built from the ground up to help
you deliver your projects bug-free, on-time and within
budget.
If you already know which Visual or Internet Develop‑

ment tool you need, give us a call. We'll rush it to you
at agreat price ( o r even deliver it “instantly” online). If
you need some help choosing the tool that’s best for
you, give usa call, E-mail us, or visit our Web site and
we'll gladly help out.

Plus,whenever you buya tool from ZAC , you get our
“Solutions, Not Shelfware” no strings, no games, no
fine-print, and nohassles 30-day money back guarantee.
Visit our Web site at www.InstantSoftware.com, E-mail

us at sales@ZacCatalog.com, or call us at 0800-965154.
Do it today and discover why programmers worldwide
consider ZAC their “secret weapon” in their quest for
more time, greater productivity, and increased profits.
Mention you saw this ad in EXE when you order and
we'll give you away cool ZAC t-shirt absolutely FREE.
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LPA’é industry-leading 32-bit Prolog compiler provides
everything you need to build self contained graphical
Windows applications, or build intelligent. components
to add to your C/C++, Delphi,Visual Basic or Java.
LPA Prolog for Windows features:
® Robust & reliable run-time system
MMinterfaces for DDE, OLE, ODBC
§ Code cross referencer, graphical call graph, dialog painter
® State-of-the-art source level debugger
Other modules include:
@ProWeb Server- for exploiting the Web
I Intelligence Server- to deliver intelligent components
'§ DataMite- a powerful data mining utility
@Flex- for frame based expert systems
1BFlint - for Fuzzy Logic reasoning

Logic Programming Associates Ltd
Phone (US Toll Free): 1-200-949-7567
Phone: + 4 4 ( 0 ) 1 8 1 871 2016
Fax : + 4 4 ( 0 ) 1 8 1 8 7 4 0 4 4 9
Email: \pa@cix.compulink.co.uk
WWW: http://www.|pa.co.uk
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ag t ime s when developing software you can feel lost at ‐ With a family of over a
sea. You know the great features you want in your appli- dozen products, Stingray

c a t i o n s , but are stranded due to limitations in MFC. Stingray Software is fast becom ing
Software can save you with a family o f MFC ex tens ions that: : the one-stop shop for the
add sophisticated GUI functionality in just m i nu t e s . object-oriented developer.
Have you ever tried to add docking windows, like Microsoft
Developer Studio? What about shortcut bars like Microsoft To find out how Stingray Software
Outlook? Or multi-selection tree controls? Do you want '97 can rescue you, surf to our web si te
“cool style” toolbars with drag and drop customization with- _ for free demos, evaluation copies and
out spending months coding? Objective Toolkit™ provides white papers.
these and over 70 ex tens ions that add the coolest GU I func‑
tionality ‐ in just a fraction of the t i m e it would take you to All Stingray libraries come with FULL SOURCE CODE at NO
build them from scratch. New Objective Toolkit PRO'™ ADDITIONAL CHARGE and have a 30d a y m o n e y back g u a r a n t e e

goes beyond Objective Toolkit to solve some of the more
complex problems in the MFC architecture.

If you need grids and charts to present different v i e w s of
your data ‐ but the schedule isjust t oo tight, then Objective
Grid'™ and Objective Chart™ are for you. You save hun‑
dreds of hours by us i ng the built-in wizards and now Objec‑
tive Grid has complete Excel formula support.

Do you wan t to provide graphical layouts in your applica‑
tions? Don't spend months struggling with the GD I , use
Objective Diagram™. It comes complete with zoom and
print support plus OLE au t oma t i o n t o transfer your layouts t o
other programs.

When you need to provide a full-featured color syntax editor,
don’t spend months writing code ‐ tu rn toObjective Edit™

Stingray Software, Inc. * 800-924-4223 * 919-461-0672 * email: sales@stingray.com

w w w s t i n g r a y . - c o m
All products and brand names are trademarks and/or registered trademarks of their respect ive holders
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orland is committed to anewproduct release every quarter, you
may beaware.This quarter, it’s the turn of C++ Builder 3.0 and we

understand that Delphi4.0 is waiting in the wings for release later this
| year.In fact Zack Urlocker,one of the head honchos over in Scotts Val‑
| ley,has evenbeenheardmutteringabout Delphi5.0 fromtime to time...

In this review, I take a look at a late beta (Borlandcall i t agamma)
build of C++ Builder 3.0. I understand that the feature set is pretty

| much complete and that this build is representative of the function‑
| a l i ty to be found in the shrink-wrap. At the time of wri t ing, Borland
UKh a sjust announced the product ‐ it should be available through
the usual channels by the time you read these lines.

Start  me up
In the past, I’ve noted the way in which Borland’s C++ and Pascal
development teams seem to be locked in a perpetual game of ‘catch

| me if you can’, wi th Delphi norma l l y blazing the t ra i l of technologi‑
| cal integrationwhile C++ follows close behind. This, of course, is jus t
| as it should be. (What - me biased?) The pr imary aim of C++ Builder
3.0 is to b r ing the C++ development system to more or less the same
level as Delphi 3.0. I say more or less, for reasons which wil l become
clear dur ing the course of the review.

Whenyoufire up C++ Builder you ' l l see something l ikethat shown.
in Figure 1.It looks a great deal l ike Delphi3 and you' l l see muchthe
same set of components installed on the palette. However, there are a

| numberof interest ingdifferences, such asthe enhancedProject Man‑
| ager window which you can see lu rk ingbehind the code editor in the
| screenshot. The new ProjectManager supports projectgroups (shades
| of Visual Basic5)meaningthat you can split up a complex system into

a number of separately compiled subprojects, DLLs, and so forth.
| There are three different types of project file recognised by the IDE.

These are .BPR for asimple project, .8c fora project group, and .BPK

for b u i l d i n g a package. Eachof these corresponds to a traditional
makefile although it ’s obviously best to leave the IDE to handle the
makefiles for you wherever possible.

As you can see from Figure 1, the Project Manager window n o w
displays a project hierarchy. I f you click a project node you can set
options for that project independently of others in the group. You can
add non-C++ components such as text files, to-do lists, or anything
else you want. Personally, I think it’s about time that Borland added
integrated resource edit ing to i ts RAD IDEs. It would be rather nice
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C++ meets
packages
Has Borland’s RAD C++ environment finally

caught up w i th Delphi? DaveJewell reviews

the latest Borland C++ Builder 3.0 (Beta).

if you could add . BMP, . I c o , and other resource files to a project and
edit them with a double-click. For years, Delphi programmers have
been slumming i t while BorlandC++ programmershave enjoyed inte‑
grated resource editing. Now that C++ is goingRAD, it’s time for C++
developers to kiss goodbye to integrated resource edit ing too. Such is
progress... While I ’ m at i t , I th ink i t ’s h igh time Borland added an
HTML viewer to the IDE.After all, y o u canb u y a very nice shareware
HTML viewer component for a Jot less money than Borland’s got in
the piggy bank. Come on guys, I know you can do it...

W i tha l i t t le insight.. .
Another additionto the C++ development system is CodeInsight.Unfor‑
tunately, this is asomewhat strippeddownversion of what’s available in
Delphi.Youcan, for example,holdthe mouseovera variable in thedebug‑
ger anda small tool-tip window will show its current value. There is the
same code template fac i l i t y to be found in Delphi, whereby y o u can
instantly add a skeletal c a s e statement, f o r loop, or whatever to your
code.These code templates can beeditedaccordingto taste, andcustom

Figure 1- Here’s an unexpurgated view of the Full Monty! No te the
Delphi 3 lookalike component pale t te w i t h project bu i l d t ime
displayed on the caption bar.The new, hierarchical project manager
window is coyly peeking out from behind the code editor window.
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The future belongs to objects. .
Jasmine™ is the future of objects.
It's the first complete and pure object solution.
It’s not a hybrid. It’s not hype.
Jasmine is real. Aproven, complete object-oriented database and development

environment. Sonow you can build the next generation of multimedia business
applications and run them everywhere; client/server, Internet, intranet, and extranet.

IntroducingTheIndustry'sFirstMultimedia,Internet-EnabledObject Database.
With built-in multimedia and Intémetsupport, Jasmine has it all.Apure,
object-oriented database. Dragsand-drop development environment. Distributed
Object delivery. Efficient databaS@MultiMedia es syve x gsmoxcanonswrp e c o u v e n y wos sen v i e e s

lets you use all your “
VBintegration,native
C++ support. é

Unlike

market and gain a distinct competiti
If that sounds good, pick up the phone right now. Because Jasmine is

ready today.
Are you?

Call01753679679ForYour FREEDeveloperEditionCDo
visitWwW.Cai.com

Introducint
(AOMPUTER®
iSSOCIATES

Software super io r by design.



Environment Options
Preferences | Library | Editor | Display | Colors | Debugger| Palette Code Insight |

Figure 2-The Environment Options dia log sports a Code Ins ight
page, although it’s somewhat more sparsely populated than the
Delphi 3 equivalent. Code Completion and Code Parameters are
sorely missed...

templates can beadded. But, oh dear, where are those delightful
CodeCompletionandCodeParametersfeatures? ( I fyou're not
too familiar withDelphi,CodeCompletiondisplays theavail‑
able properties,methods,andevents relatingto someobject
whenyou type the periodfollowingtheobject name,whereas
CodeParameterspops up a littlewindow showingyoueach
formal parameter’s type asyou key them in . )

Borland has made a number of changes to its l inker
technology in order to provide package support, and rec‑
ommends that you should use the incremental linker for
all new projects ‐ if you’re using the IDE, it happens auto‑
matically. Personally, I’ve always had something of a
love/haterelationshipwith BorlandandMicrosoft's incre‑
mentallinker technologies.On theonehand I love theway
that incrementall i nk ingspeedsupprojectbuild times butonthe other
handI loathetheway in which l i nk ingevena simple ‘HelloWorld’ pro‑
ject can sometimes consume megabytes of disk space. Now and again
I almost expect a splash screen to pop up: ‘Incremental l i nk ing is
brought to you by IBM,Quantum,Micropolis,andother fine harddisk
manufacturers...’.What dothey put in these monster disk files? Have
these peopleneverheardof sparse arrays anddata compression?

Havinghadmy rant , it has to beadmitted that incremental l inking
is definitely worth having. On my shiny new 300 MHz Pentium I I , you
canedit the sourcecode of a C++ Builderapplication,h i t the Buildbut‑
ton, and you’re ready to r u n again in less than a second. In fact, C++
Builder displays the build time on the caption bar so I can tell you it’s
0.88seconds to beprecise! I suspect that having128MB of RAM helpsas
well, sinceC++ Builder is fairly memory hungry. Borlandrecommends
32MB of memory,which is probably on the low side - you'll needa lot
more if you’re runningany Office97applications alongside the IDE.

This fast build time eliminates one of my major gripes with C++
as a development system. I recently heard someone on Cix wish ing
that they hada faster C++ compiler because they often did a build of
their project something like ten times a day. Ten times aday? Excuse
me? If you’re usingDelphi, you canoftenbuildadecent-sizedproject
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literally hundreds of times a day with minimal delay. With the new
incremental l inking in C++ Builder 3.0, C++ developers can use the
same edit-test strategywithout having to laboriously maintaina list
of bug fixes and then test them one by one against the next build of
the system. Okay, these arguments don’t apply somuch to team-based
development, but I’msure you understandwhat I ’mgetting at.

While on the subject of speedy project builds, I 'dadviseyou to build
your project using runtime packages dur ingdevelopment, even if you
don’t plan to deploy it usingpackages. This reduces the sizeof the exe‑
cutable and thereby speeds up l ink ing. Another trick is to check the
‘UseDynamicRTL’checkbox on the linkerpageof the ProjectOptions
dialog. This causes your project to dynamically l ink t o a DLL-basedver‑
sion of the C/C++ runtime library, further reducingexecutable size.

TASM revisited
Turbo Assembler (TASM)makesa welcome return in this version of
C++ Builder.Version5.2b ofTASM is includedasacommand lineutil‑
i t y and is fu l ly integrated into the IDE.You can add .Asm files to your
project and there’s aTASM-specific page on the Project Options dia‑
log. Fromthis pageyou can controlassembler behavioursuchasnum‑
ber of passes (usefulfor removingNOPs that havebeen insertedwhen
forward-referencing symbols on the first pass), format of the output
l ist file ( i f any), together with hash table capacity, maximum symbol
length, and so forth.

Speaking of retro-tools, C++ Builder 3.0 includes a new wizard
which you can use to import .RC and .DLG scripts into a C++

Builder project from amore traditional development
system. The wizard wi l l convert dialogs and menu
definitions into the equivalent fo rm and menu def‑
initions within C++ Builder.

Another nice feature in C++ Builder 3.0 is the
addition of dynamic funct ions, a la Delphi. This,
let me quickly say, has got ‘nowt to do wi th
dynamic l inking and DLLs. As you'l l probably
appreciate, when you define a class which uses
virtual methods, each vir tual method always
occupies a slot in the VMT (v i r t u a l method

table) of that class, and in theVMTof any derived
classes.Thismakesfor a fast dispatchingmechanism,but

New | Activex | Wombat] Forms | Dialogs | Projects| Data Modules | Business |

BSB mw ¢
BatchFile Component

¥ 2 6
Library Package Project Group

ae 2 =
ResourceDLL Text ThreadObject
Wizard |

t o e Lise

RemoteData
Module

O Copy OO i t e r

Report

Figure 3 - The New Items dialog has a var iety of new goodies,
including ProjectGroup,ConsoleWizard,and ResourceDLLWizard.
As you'l l see from the dialog, i t ’s possible to create library projects.
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in a complex class hierarchy with many methods defined for each
object, it canwaste a lotof spacebecauseof the numberof largeVMTs
which are involved.Usingdynamic functions, the VMT ar ray is effec‑
tively sparse, and the function is internally identified by anumber
(w i th in the RTL code - this identification mechanismis completely
transparent to the programmer).The RTLdispatch code chases back
through the chain of ancestors looking for the most recent declara‑
tion of the method and then cal l ing i t . Thus, you get a somewhat
slower dispatching mechanism but smaller VMTs. Under C++
Builder, dynamic methods are only available in classes derived from
TOb jec t .

A new Debug Inspector window is available dur ing debugging.
Similar to the Object Inspector, this tabbeddialog haspages for Data,
Methods,andProperties. It can beusedto inspect localvariables, and
the implicit ‘this’ pointer. Imported VCL ‘globals’ such as A p p l i c a ‑
t i o n can also be inspected.

Other goodies? Well, for my moneyone of the most important
aspects of this release is the greatly improvedonline help. (Pause for
rousingcheer.)The helpfiles includedwith Delphi1weren't at all bad,
those in Delphi2were unspeakably awful,and those in Delphi3were
full of broken links. In fairness, the updatedhelpfiles in 3.01and3.02
are much better, but Borland is sti l l struggling to regain its former
reputation in this area. The help files in C++ Builder 3.0 should g oa
longway towards doing that.While speakingof Help,C++ Builder3.0
sees the debut of a new help system, OpenHelp, which makes it
very mucheasier to customise thehelp systembyaddingand
removing individual help components. Just as impor‑
tantly, I noticedthat whenI installedC++ Builderonthe
samemachineasDelphi3, it spotted some existingDel‑
phi 3 help files and used those rather than installing a
duplicate copy from the CD.Good stuff!

There are other assorted additions to the develop‑
ment environment which b r i ng it into linewith Delphi
3. You get new ActiveX wizards for one-step ATL con‑
trol creation andautomation servers, new web deploy‑
ment facilitieswithCABsupport andcode signing,and
aset of advancedC++ compiler options which (among
others) allow you to choose between Borland, Unix V,
ANSI, and K&R languagecompliance. Lastly, on the
compliance front, there is compatibility with the latestANSI draft of
RogueWave’s standard template library.

D:\CBuilder3\Wombat.bpl

Packages
a DLL's

1%WRBORLNDMMDLL

@System@ntiaizahon$aqv
@System@Maninstance
@System@s etMemoryM anager$qqnx21System@T MemoryManager

Figure 4 - Take a peek inside a package file built with C++ Builder
and you' l l seethat i t ’senough l ikea Delphifile for it to be recognised
by Merl in 's EXE file v iewing u t i l i t y. You can see the reference to
VCL35.BPL, the mainVCL packagefile, andto CP3240MT.DLL, the
runtime library. Not ice the classical C++ namemangling - how are
they going to make Delphi4 compatible wi th this?
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Figure5- RC ImportTool is one of the various new wizards lurk ing
inside C++ Builder - th is one takes RC script files from old-style
development systems and generates equivalent forms and menu
definitions which can be used in C++ Builder.

Oh yes, templates! As wi th Delphi, it’s now possible to select a
group of on-form components, choose Create Component Template
from the menu and ~ hey presto ‐ you've converted the component

group into a new reusable ‘component’ on the palette. It’s not
really a single component at the VCL level, of course,
but it’s just as easy to use and far simpler to create.
Best of al l , any event handlers you've created wi l l get
saved as part of the template and will reappear next
timeyouplacethat template onto a form.Usedin this
way, templates make it very easy to t u r n common
programming tasks such as About boxes, custom
colour pickers,etc, into a l ibrary of reusable tools.

C++ meets packages
Perhaps the most significant new ‘catch-up’ fea‑

ture in C++ Builder 3.0 is the inclusionof package
support. If you're a Delphideveloper then you'l l know that

Delphi3.0 allows you to create t iny executables by hiv ingoff the VCL
component l ibrary into one or more separate runtimepackagemod‑
ules.Not only do you get very small EXEfiles, but project build times
aremuch improvedbecause there’s far lesscode to l ink in.Oneof the
most fascinating aspects of Delphi packages is the way in which the
interface par t of a unit automatically gets exported from a package
without any need to manually export DLLentry points in the usual
way. Creating DLLs has always beenmucheasier with BorlandPas‑
cal than it was with C++ , but the introduction of Delphi packages
made the application-DLL barrier become completely transparent.
Not only that, packagesprovide transparent export of importantvari‑
ables as well as code.

Well at long last,packages have come to C++. If you choose to use
the optional package support in C++ Builder 3.0, most of the VCL
l i b ra r y code used by you r application wi l l reside in a file called
VCL35 .BPL. (Yes folks, C++ Builder is runningversion3.5 of theVCL
l ibrary) .This file is around1.4MB in thebetasoftware reviewedhere,
bu t if that’s too big for you then you can usesomething likeShrinker
3.2 to b r i ng it downto amoremanageablesize. It’s interestingto spec‑
ulate on why Borland used an extension of BPL - Borland Package
Library.Delphi3.0uses .DPL files asanabbreviationfor DelphiPack‑
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Figure 6 - Here’s the CPU View Window in C++ Builder 3.0. The
highl ighted line shows h o w an impl ic i t indi rect ion is app l ied to
variables which are exported from VCL packages, thus making it as
easy to access publ ished globals as it is to access code. See the
sect ion ‘C++ meets packages’ for more deta i ls on how th is works.

age Library, sow h y didn’t they choose CPL fo r C++ Package Library?
To answer that question, we need look no further than Delphi 4.0
which w i l l belaunched by Borland later this year. I’ve heard very lit‑
tle about this product on an official basis, but the rumour-mil l sug‑
gests that Delphi4.0 and C++ Builder 3.0 w i l l be binary compatible at
the package level ‐ hence the new . B P L designation. Thus, you’ l l be
able to generate a package in one development environment and be
able to use it directly from the other. Exci t ing stuff! Just as Borland
has broken down the application-DLL barrier, it looks l ike BPL files
may give you complete freedom to write parts of your application in
Delphi and other parts in C++.

Note: that’s what the rumour-mil l says, but I ’m less sure myself.
A peek inside various BPL files reveals that all the exports use C++
style name-mangling, so how are they going to make Delphi compat‑
ible with that? Delphialready provides type-safe linkage without the
needfor k lunky name manglingwhich would be seen - r ight ly ‐ a s a
retrograde step by Delphi programmers. As ever, time w i l l tell...

Anyway, enough speculation. If you want to knowhowto usepack‑
ages from a C++ application,and how to addyour customcomponents
toa package, it’sessentially the same dead-simple processas with Del‑
phi. When you installa component, you get asked what (new or exist‑
ing) package you want to place it into, and everything just happens.
If you want to create packages from scratch and then add your units

to them, you canjust select Package from the New Itemsdialogunder
the F i l e |New menu item. As with Delphi, design-time packages can
be dynamically loaded and unloaded from the IDE and you can use
packages to implement your o w n experts and IDE add-on technology.
If you createyourself an empty package with C++ Builder, it starts off
at around 10KB in size. The sourcecode to a simple ‘Hello World’
package can be seen in Lis t ing 1 ‐-everything was generated for me
wi th the exception o f the M e s s a g e B o x statement.

The USEPACKAGE macro tells the compiler what packages are used
by the module beingcompiled, in this case the mainVCL 3.5 package.
Incidentally,the s m a r t _ i n i t directive in the packagep r a g m a is used
to ensure that packages get initialised in the correct order. When you
build a package a number of different file types are involved: a . c P P

file is used to store the package source (as above), a . BPTI file is cre‑
ated and usedasan import l ibrary for the package,andthere may also
bea . L 1 B file for statically l i nk ing the package into your application.
In addition to a l l this, you’ve got the aforementioned .BPL file which
constitutes the DLL itself.

By the way, you may bewondering how it is that Borland’s package
technology allows you to export not on ly procedures from a package

Figure 7 - T h e new Debug Inspectorw indow c a n be used to display
data, methods, and properties associated with an object. Here, the
window is displaying some of the pr ivate members associated wi th
the Forms::TAppl icat ion object.
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i n t WINAPI D l l E n t r y P o i n t (HINSTANCE h i n s t ,
u n s i g n e d l o n g r e a s o n , v o i d * )
{

M e s s a g e B o x ( 0 , “ M y fi r s t p a c k a g e " , " H e l l o Mum" ,
r e t u r n  1 ;

Listing 1-A simple ‘Hello World’ package.

but also variables. The secret lies in an indi‑
r e c t i o n approach - when you refer to an
imported package var iable, you're actually
referencinga memory locationwhich
contains a pointer to the variable
back in the package. When the
dynamic  memory  l i nkages
between an application and the
v a r i o u s packages are resolved,
the Windows loader patches
these memory locations with the
correct values. Because the com‑
pi ler is ‘ in the know’ it generates
code to perform the necessary indirection
behind the sceneswhenever one of these
imported variables is used. If you’re famil‑
i a r wi th the technology of Windows 32
dynamic link libraries you’ l l appreciate
that this is directly analogous to the way in
which all API calls are vectored through an
intermediate memory location which is
patched by the loader. In a nutshell, this is
the on ly w a y it can work because a l l the
loader is interested in do ing is patch ing
memory locations in the module which is
importing the DLL references.

C++ Builder vs Delphi
In practice, I ’m n o t at a l l surprised that
facilities suchasCode Completion and Code
Parameters are missing from C++ Builder
3.0. A t the r isk o f h a r p i n g o n too much
about the superiority of Delphi, the fact is
that the Delphi IDE understands far more
about what you're typ ing as you type i t .
Because Delphi’s DCU files are essentially
hot-pluggable ‘snapshots’ of the compiler’s
symbol table,it ’s a relatively low-cost oper‑
ation to have instant access to the type and
p a r a m e t e r information which is required
by features like Code Completion and Code
Parameters. By c o n t r a s t , C++ Builder
views each OBJ file asablack box -‐once it’s
compiled, that’s the end of the story unt i l

l ink time. For just the same reasons, you
won't find Delphi’s Code Browser in C++
Builder either. I fear that these shortcom‑
i n g s won't beresolved until Borlandfinally

bites the bullet and adopts amuch
more RAD-icalapproach to its C++
compiler technology!

Having said that , I’m very
impressedwith C++ Builder3.0. It
does a good job of bringing the
C++ development system into
linewith Delphi3 while improv‑

i ngon it in areas such as project groups,
RCimporting, DebugInspector, TASM inte‑
grat ion, and online help. Perhaps most
important of all is the drastic improvement
in buildtime that you get from the new incre‑
mentallinker. No,C++ Builder3.0 isn’tabout
to luremeaway from my loveaffair with Del‑
phi, but i f I were wr i t ing C++ code fora liv‑
ing, then this is definitely the development
system that I 'd want to use ‐ no question.

C++ Builder 3.0 is available in three ver‑
sions: S tandard , Professional, and Client/
Server. Space doesn’t permit me to go into
details about what features are in what ver‑
s i o n . However, you can find a detailed prod‑
u c t feature mat r i x for the development
system by point ing a Web browser at
http://www.borland.com/beppbuilder. @

Dave Jewell is a freelance consultant,
programmer, and technical author
specialising in low-levelsystems
p r o g r a m m i n g , development systems and
compiler design. He is the author of
‘Instant Delphi’ published by Wrox Press.
You can contact Daveat
Dave@HexManiac.com.
ESPs (Estimated Street Prices)for C++
Builder 3.0 are £84.00 (Standard), £399.00
(Professional), and £1599.00
(Client/Server). Upgradedeals are
availablefrom existingproducts.
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FinalisingC++
FrancisGlassborow gives a special report

on what may proveto be the final addition

to the language.

hoseof youwhohavereadmy lastcouple of columnswi l l knowthat
| [have recently beenspendinga lotof time studying the fine details

of theC++ grammar. Someof the things which I havediscoveredhave
been surprising. This short item is to report on what is probably the
most surprising of them all and one that led to considerable debate
during the most recent meeting of the Standards Committees
(WC21/X3JI6)at SofiaAntipodes in SouthernFrance.

Wediscoveredthat one consequence of the gram‑
marof C++ is that an eval operator has been lurk ing
in i t . Before I go intomoredetail, a little background.

Mixing and matching
All computer languages, I th ink, have some mechanism for
forcingevaluation. Someprovideanexplicit mechanism.The
best known of these is probably the eval operator of Lisp (and
languages derived from Lisp such as Logo).

Some languagesprovidemechanisms to support adegreeof mixed
language programming. One of the most powerful was the abi l i ty of
Cobol to pu l l in a compiler for another language, as and when
required. Indeedthat - alongside Cobol’sexcellent file handling facil‑
ities(probablyten years aheadof its t ime) ‐ was themajormotivation
that persuaded sane programmers to write in suchan otherwise ver‑
boseandclumsy language.

One of the things which has made porting programs written in
BBC Basic particularly difficult was the faci l i ty that language pro‑
vided for insertingchunks of raw6502 assembler into your program.
C++ hashada similar facility for many years. Fortunately for the san‑
i t yof those involved in maintenancework very fewC++ programmers
use the asm keyword.

C++ also has the facil i ty for l inking in code written in other lan‑
guages via its e x t e r n " < l i n k a g e s p e c i fi c a t i o n > " . This i s used
extensively for mixinglegacyCcodewithC++.Somecompiler imple‑
menters haveaddedsupport for languages likeFortranwith declara‑
tions such a s e x t e r n " f o r t r a n " .

No room below
Oneof thedesign criteria for C++ was that there shouldbenoroom for
alowerlevellanguage.Wecouldparaphrasethis by saying,anythingthat
you can do in any language canalso be done in C++. There hasbeen a
slight cost in providingfor this.Youmightsummarise this as‘C++does
all thingswell butnothingperfectly’.

That beingthecase,where isC++’sevaloperator andwhere is C++’s
ability t o call i n other compilers?The e x t e r n " < l i n k a g e > " provides
somesupport for the latter.Youhaveto compile theother languagesep‑
arately and persuade your compiler implementer to support the
requiredlinkage.Noteasywhenyou rememberthatMicrosoft doesnot
support e x t e r n " vB " in itsC++ implementations.
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Theeval operator hasbeen in C++ al l along. It takes two forms, one
of which is betterknownasthe sequenceor commaoperator.Theother
operator that forces evaluation is the semicolon. The result of insert‑
ing a semicolon in your code is to force evaluation of the preceeding
expressioneven if it is not acomplete statement.This is important;oth‑
erwise the syntax of the for-statement would not work. Some pro‑
grammers have viewed the semicolon asa statement terminator, not
only is this clearly wrong in the case of a for-statement but it is wrong
in the case of a compound-statement which is terminated by abrace.

Operators can beoverloaded in C++ unless there is some specific
exclusion placedon them. There are very few exclusions. The delim‑
iter (white-space) is one of those that may not beoverloaded. The his‑
t o r y of that particular operator is interesting. Bjarne Stroustrup
presenteda paper proposingmechanismsfor overloadingwhite-space.
While the contents were taken very seriously its t im ing was consid‑
ered inappropriate and the C++ Standards Committees chose to rule
it out. More recently, we came to recognise that overloading the dot
operator could beuseful but the Standards Committees decided that
it was too late to make the requisite changes.

Unfortunately, they havebeenhoistby their ownpetard.
The rule is that whatever is not forbidden is allowed. No
one had realised that overloading the eval operator (; )
had not been prohibited wi th the result that i t is
allowed.Thequestion that mayarise in your mind
is what exactly is meant by overloading the eval
operator. Before I outline that, let me fil l in the
other details so that you can complete your
table of operators. The eval operator has the

lowest precedence (coming after the comma operator). It is aunary
operator with its single operand coming immediately before it. It is
evaluated in strict left to r i gh t sequence.

The way forward
If you havefollowed theabove then youwill realise that the evaloper‑
ator is exactly the oneweneed to provide the facility for calling com‑
pilers for other languages. As for a l l other operators, the compiler
must collect the set of overloaded definitions whenever it locates a
semicolon in your code. It must then apply the overload resolution
rules to determine the best match.

In normalC++ there is no problemwith these rules becausevery
few programmers have been providing overloads for the semicolon.
The compiler hasattempted to parse your code according to the C++
rules. If it has failed it simply issuesa syntax error.

Once you provide one or more overloads for o p e r a t o r ; () life
becomesmuchmorefun.The compiler must now parseyour code for
all provideddefinitions. This either results in a single interpretation
( ie all but one choice results in a syntax er ro r ) , or several definitions
result in equivalent results(morethanone languagewill work but the
choice is irrelevant), or the result is ambiguous.

It was this last possibility which caused what we al l hopewas the
final addition to the C++ language.At the very last minute, by unan‑
imous agreement of a l l those present, a new cast was provided: 1 an ‑
g u a g e _ c a s t < > . A s soon a s implementers support i t you wi l l b e able
to write things like:
l anguage_cas t <VB> d a t e = 0 1 / 0 3 / 1 9 9 8 ;
to force assignment to meet the requirements of Visual Basic even
whenwri t ingC++.That of course assumes that you havesuccessfully
workedout an implementationof o p e r a t o r ; ( " V B " ) . Infuture,C++
wi l l beable to claim that it can do everything any other languagecan
do, and do it asefficiently. a
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The multilingual struggle
Socket servers, a r r a y s of Winsock controls,

Perl modules, JDBC drivers, and finally, C.

DuncanWilcox tells the tale of

constructing an SQL gateway.

r om time to time I happen to act as a sys tem integrator (aka he‑
who-fixes-other-programmers’-bugs). Often it’s more kludging

than fix ing, o f course. One par t icu lar c l ien t , amedium sized ISP,
wanted to structure the expansion of i ts legacy Unix systems by mov‑
i ngdata related toadministrationandaccounting in to a central data‑
base.The goals included: cheap hardware and software, accessibility
with standard office appswith acceptable performancefromWindows
boxes, good performance from Unix boxes, andease of use fromCand
Perl client code.

Westarted looking for an SQL engine which would fit our needs.
Ignor ing the Windows NT and BackOffice se r ve r, which the pro‑
Microsoft faction in the client’s company had installed before we
could b l i n k , we evaluated a few Unix SQL engines first ( a s planned).
The free and cheap ones, that is. The client wasn’t planningon spend‑
i n g a bundle on a database from a leading database vendor running
on a workstation from a leading workstation vendor. The result was
disappointing: al l the engineswe got our hands on had incomplete
SQL implementations, bad performance, or a lack of usable,stable
ODBC drivers. In fac t , it looks like only commercial SQL engine ven‑
dors bundle a reliable ODBC driver. And only the largest ( a n d most

E X E a p r i l 1998

expensive) provide access drivers from Unix, and then probably not
for the Unix dialect we used (BSDI).

We found a driver to access Microsoft SQL Server f rom BSDI,
developed by a vendor specialising in data access drivers. It had the
price tag of a fully-fledged SQL engine, and we traced crashes in the
sample code down to the portionof the driver only providedasobject
code. Deadend.

After havinga good laugh at the pro-Microsoft guys who suggested
that we should por t al l the legacy code underWindows, we decided we
would write someWindows code - to bridge the client Perlcodeon Unix
boxes from socket connections to ODBC requests. After all, ou r ‘gate‑
way’ server simply had to reada plain text line from a socket, perform
an SQL query, and send the result back. Westarted looking at a Pen‑
t i um box with NT 4.0 and SQL Server 6.5, plus half a day of patches.

A gateway server
A server must do three things well: concurrency, client management,
and resource tracking. Performance is of course a desirable feature.

By ‘concurrency’ I mean the abi l i ty to smoothly servicemultiple
cl ients at the same time. This is necessary because one client’s
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request might take a long time to service,
and other incoming clients shouldn’t be
starved. In the Unix world this is usually
approached by spawning an additional
server process for each incomingconnec‑
tion. This won’t work under Win32
though, because sockets aren’t fi le
descriptors under Windows and they

aren't inher i ted by child processes. On the other hand mult iple
processes cannot wait on the same socket, which meant mul t i ‑
threading is the only solution for Windows.

By ‘client management’ I mean beingable to detect that the client
hasn’t completed its requestandto cleanly exit. Failureto handledead
connections wil l fi l l the systemwith server processeswhich wait for‑
ever. What is worse, when you're working with a database, you can
keep records lockedand prevent other clients from accessing them.

By ‘resource tracking’ I mean freeing all allocated memory,closing
a l l open files, and generally cleaning up after the server.Under Unix,
this is often ‘solved’ by let t ing the system automatically free al l
resources whena service processexits.UnderWin32 this is impossible
because, asmentioned, servers have necessarily to bemultithreaded.
Explicit (and tedious) resource accounting has to beperformed.

Under Unix a server can process requests either by creating a
socket directly and waiting for incoming connections, or by being
calledby the i n e t d superdaemon- which greatly simplifies the server
structure. The former is generally considered a higher performance
solution, and certainly gives more control over the connection. The
latter isn’t usable under Windows anyway because i n e t d relies on
sockets beingfile descriptors, and in fact it connects the socket input
and output streams to the s t d i n and s t d o u t of the server it runs.
Moreover, under Windows NT, servers are automatically started by
the service control manager and have to integrate wi th i ts API
(though shortcuts doexist).

Perl
The people I was directly in contact with arePerljunkies, and Perl is
a pretty good tool on Unix boxes, sowe tried out a Win32 port of Perl,
usingDaveRoth’sWin32::O0DBC Perlmoduleto access the SQL engine.

Wewhipped up a simple gateway server in a few hundred bytes of

# ! / u s r / b i n / p e r l 5
$ m y p o r t = 10000 ; # t e s t TCP p o r t
socket (SOCK, 2, 1, 6 ) ; # I N E T, STREAM, TCP
b i n d ( S O C K , p a c k ( ' S n x 1 2 ' , 2 , $ m y p o r t ) ) ;
l i s t e n ( S O C K , 5 ) ;

# u n b u f f e r e d mode
s e l e c t ( C L I ) ; $| = 1; s e l e c t (STDOUT);

f o r ( z : )  {
a c c e p t ( C L I ,

f o r k )  {
S O C K );

s e r v e r p r o c e s s

$ r e q = < C L I > ; r e a d r e q u e s t
alarm(0); # c l e a r t i m e o u t
# p r o c e s s $ r e q h e r e
alarm(60); # send t i m e o u t
p r i n t C L I " $ r e q " ; # send answer b a c k
a l a r m ( 0 ) ;
e x i t ( 0 ) ;

List ing 1- A quick and dirty, but complete, Perl socket server
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Perl, enough for test purposes. The test server would only service a
single request at a time. L is t ing 1 shows a funct ional ly complete
socket server (w i thhardcoded constants and no error checking).

Unfortunately the Win32 ports of Perldon’t support a l a r m ( ) , com‑
monly used for client timeout detection. Moreover they don’t support
f o r k ( ) , and even if they did, sockets wouldn’t be inherited. Finally, to
the best of my knowledge,Perldoesn’t support multithreading.

i m p o r t j a v a . i o . * ;
i m p o r t j a v a . n e t . * ;

p u b l i c c l a s s S e r v e r
{

p u b l i c s t a t i c v o i d m a i n ( S t r i n g a r g s [ ] )
{
S e r v e r s = new S e r v e r ( ) ;
s . i n i t i a l i z e ( ) ;
}

v o i d i n i t i a l i z e ( )
{

S e r v e r S o c k e t s e r v e r ;

t r y
£

s e r v e r = new ServerSocket ( 1 0 0 0 0 ) ;

w h i l e ( t r u e )
43

Socket c l i e n t = n u l l ;

c l i e n t = s e r v e r . a c c e p t ( ) ;
ServerThread t = new S e r v e r T h r e a d ( c l i e n t );
t . s t a r t ( ) ;

}
}
c a t c h ( E x c e p t i o n e x )
{

S y s t e m . o u t . p r i n t l n ( e x )  ;

c l a s s ServerThread extends Thread
{

S o c k e t  s ;

S e r v e r T h r e a d ( S o c k e t  s )
{

t h i s . s  =  s ;
}

p u b l i c v o i d r u n ( )
{

t r y
{

Buffe redReader  i  =
new BufferedReader(
new I n p u t S t r e a m R e a d e r(
s . g e t I n p u t S t r e a m ( ) ) ) ;

S t r i n g r e q = i . r e a d L i n e ( ) ;
/ / p rocess r e q h e r e , send r e p l y
s . c l o s e ( ) ;

}
c a t c h ( E x c e p t i o n e x )
{

List ing 3- Skeleton of a Java socket server.
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T y p e  s e r v e r d a t a
i n p u t l i n e  A s  S t r i n g
u s e d A s B o o l e a n
' o t h e r q u e r y r e l a t e d d a t a h e r e

E n d T y p e

P r i v a t e S u b F o r m _ L o a d ( )
F o r 4 . = , T o 5 0

L o a d t c p s e r v e r( i )
t e p r e c ( i ) . u s e d = F a l s e

N e x t

t c p s e r v e r ( 0 ) . L o c a l P o r t = 10000
t c p s e r v e r(0). L i s t e n
Show

E n d Sub

P r i v a t e Sub t c p s e r v e r _ C o n n e c t i o n R e q u e s t
( I n d e x A s I n t e g e r , B y V a l r e q u e s t I D A s L o n g )

I f I n d e x = 0 T h e n
f o u n d = F a l s e
‘ fi n d f r e e s e r v e r
F o r. 2 = 1 2 To ; 50:

I f t c p r e c ( i ) . u s e d = F a l s e T h e n
f o u n d = T r u e
E x i t F o r

E n d  I f
N e x t

I f f o u n d T h e n
t e p s e r v e r ( i ) . L o c a l P o r t  =
t e p r e c ( i ) . u s e d  =  T r u e
t e p r e c ( I n d e x ) . i n p u t l i n e = " "
t c p s e r v e r ( i ) . A c c e p t  r e q u e s t I D

E n d  I f
E n d  I f

E n d  S u b

P r i v a t e S u b t c p s e r v e r _ D a t a A r r i v a l
( I n d e x A s I n t e g e r , B y V a l b y t e s T o t a l A s L o n g )

Dim d a t a A s S t r i n g
t c p s e r v e r ( I n d e x ) . G e t D a t a d a t a
t c p r e c ( I n d e x ) . i n p u t l i n e = t c p r e c ( I n d e x ) . i n p u t l i n e

&  d a t a
I f  R i g h t $ ( t c p r e c ( I n d e x ) . i n p u t l i n e ,  1 )  =  C h r $ ( 1 0 )
Then

" p r o c e s s i n p u t l i n e a n d s e n d r e s u l t h e r e
tcpserver ( I n d e x ) . C l o s e
t c p r e c ( I n d e x ) . u s e d = F a l s e

E n d  I f
E n d S u b

List ing 2- Skeleton of aVB socket server.

Visual Basic
The pro-Microsoft faction talked me into RN
trying out Visual Basic. I t did make some ;
sense, since VB5 supposedly produces
t ight compiled code, is closely integrated
wi th the Windows environment, and
socket support is provided out of the box.
In fact, one of the guys had gone as far as
hacking some sample code into a simple, working prototype of what
we needed.

However, Visual Basic’s documentation about server socket sup‑
por t is a l i t t le too optimistic, by stating that ‘[...] i t is possible to accept
several connection requests usingthe same control by creating a con‑
t ro l array. In that case, you do not need to close the connection, but
simply create a new instance of the control [...], and invoking the
A c c e p t method on the new instance.’

An ever growing control a r ray seems awkward, and the provided
sample code doesn’t do much to explain how it should work (but P’'ll
blame this on my scarce knowledge of Visual Basic). Anyway, creat‑
i ngnew servers on the fly was a bitslow because wealso neededa con‑
nection to the SQL Server which is slow. It seemed easier to
pre-allocate both database connections and Winsock controls.

The code my colleague had written was littered with global state
variables (he hadn’t understood VB’s documentation either): it sim‑
ply couldn’t work wi th mul t ip le connections. I hacked it to usearrays
of state variables, pre-allocated to allow for amaximum of 50con‑
nections (ending up w i t h 50Winsock controls, 50ADODB connec‑
tions, and 50 arrays of state variable records). Ugly, but it had more
hope of working.

L is t ing 2 shows the skeleton of the server. What ruled it out was
the simple test of r u n n i n g 10concurrent clients: socket connections
would often be refused.The server didn’t keep up with incomingcon‑
nections when it started getting busy.

In an attempt to analyse the cause, it should be noted that the han‑
d l i ng of the socket close has been simplified in the l is t ing. The prob‑
lem wi th the code as shown is that the Winsock control’s C l o s e
method doesn’t appear to implement what is known as a l inger ing
close. This is a delayed shutdown of the socket connection if packets
in the output buffers haven’t been completely sent. Visual Basic’s
Winsock controlwon't wait for a l lpackets to besent but w i l l close the
connection r igh t away. To work around this problem, the real code
useda timer object andclosed the socket when the timer expired. With
this fix the results seemed to correctly find their way to the clients.

The abovefix is dangerous in generalhowever,becauseclients that
don’t wait for the server to close the socket might quickly use up all 50
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servers, leaving them in my home-made,
l inger ing limbo. In ou r case, however, the
client was str ict ly synchronous, wait ing
for the server to close the socket before per‑
fo rminga new request. This means 10con‑
current clients would use at most 10
servers (and suffer in per formance
becauseof the sub-optimal socket close).

I am not familiar with VB internals, but the event driven model
imposed on the Winsock control, clearly discernible in the server
code, suggests that VB only executes one method at a time. Since we
~Aave a fully-fledged, t ime consuming SQL query r u n n i n g in the
Winsock D a t a A r r i v a l e v en t , the C o n n e c t i o n R e q u e s t event might
indeed be starved long enough to signal that no connection is avail‑
able to clients.

Java
Project cost , and hence development time, was of course a concern.
After taking a look at the Visual C++ socket sample code ‐ too simple
and naive for a robust server ‐ we thought we'd t r y out Java. After al l ,
the language is inherently multithreadedand the built-in garbage col‑
lection would save us from tedious resource tracking. There was a
precedent: theW8C hadan ongoingproject to buildaJava web server,
called Jigsaw, with encouraging results (albei t with some garbage col‑
lection problems). L is t ing 3 shows the skeleton of the Java socket
server. Database connectivity was later added in the form of a con‑
nection pool, controlled by its own thread.

Because of i ts performance reputat ion, we in i t i a l l y picked
Microsoft’s Java Virtual Machine. You would think that connecting
Microsoft Java withMicrosoft SQL should bea snap,right?Sure,but
no t t h rough 100% pure Java, of course.Microsoft’s JDK doesn’t
include JDBC which mean t we had to use i t s p rop r i e ta r y Data
Access Objects (DAO) package.Unfortunately we found DAOto work
fine when used casually, but to fail often, in the form of an internal
error returned by the DAOquery method, when ‘stressed’ by the 10
client test. I t was star t ing t o sound l ike a r e cu r r i n g theme f rom
Microsoft products.

Wedecided we would take the performance h i t by switching to
Sun’s J VM , which only had a beta JIT. There are four JDBC driver
categories to choose between (categorised in relat ion to the i r
dependency on the client o r server env i ronmen t ) . Fromcategories
one to four, JDBCdrivers can be: mapped over an ODBC dr i ve r,
mapped over a vendor specific client API , all-Java on the client side
but mapped to a specific server or server extension, or finally, all‑
Java with direct connection to the native database interface. The

JDBC over ODBC driver is generally regarded as the worse per‑
formance JDBC driver category, but that’s a l l we could use with
SQL Server.

Surprisingly it worked asadvertised and it worked reliably, with‑
out dropping connections, fa i l ing SQLqueries or crashing.Wefinally
had a working gateway!

The or ig ina l JDBC initialisation code looked something like:
C l a s s . f o r N a m e ( " s u n . j d b c . o d b c . J d b c O d b c D r i v e r " ) ;

S t r i n g u r l =

" JDBC : ODBC: l o c a l s e r v e r ; Database=TheDB" ;
C o n n e c t i o n c o n = D r i v e r M a n a g e r . g e t C o n n e c t i o n ( u r l ,

" u s e r " , " p w " ) ;

This first part forces the JDBC over ODBCdr iver to be loaded,and
then gets a connection to the database. Sincewehadour hands in the
code, we tried to switch driver using IBM’s beta AS400 Java Toolbox
to connect to an AS400 through the included category four JDBC dri‑
ver. Wechanged the above to read something like:
C l a s s . f o r N a m e ( " C O M .i b m . a s 4 0 0 . a c c e s s . A S 4 0 0 J D B C D r i v e r " ) ;

S t r i n g u r l = " J D BC : a s 4 0 0 : / / t h e . a s 4 0 0 . a d d r / T h e D B ; " ;
C o n n e c t i o n c o n = D r i v e r M a n a g e r . g e t C o n n e c t i o n ( u r l ,

" u s e r " , " p w " ) ;

It worked on the first t ry ! Everybody was real ly impressed. Two
‘works asadvertised’in a row, for the same client/server technology
and bridging to the hostile AS400 world.

We started set t ing up all kinds of batch programs, to keep the
legacy data and the new SQL database in sync through incremental
and night ly massive updates, and we moved some services to the
new database.

Unfortunately,onemorningwefound the Java VirtualMachinehad
ballooned to some 80MB. Overnight, the SQL Server had gone crazy
and filled the disk with a 700 MB log file which we had left around to
show to ‘the experts’. The NT box was crawl ing as it tried to g r ow
beyond the 250MB lefton the disk. It might havebeena bug in my code,
but it scared my colleagues away from Java. They had also tested
Microsoft's Internet Information Server and had benchmarked fetch‑
ing a non existing document to be an order of magnitude faster than
the Java server. They wanted to switch.

It was time to look at C again.

c
‘A web server, huh?’ I grabbed the Apache 1.3b3 source archive and
started hacking out the unneeded stuff. Modu les , logging, http, I
trimmed it down to an essential server. Essential but multithreaded,
wi th extensive resource tracking, integrated with NT’s service reg‑
istry, and somewhat tested.

The Superior Reporting

Visit our Website for our special 6.0 upgrade price:

www.contemporary.co.uk/crystal Or telephone
01344 873434
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T E C H N I Q U E S  T H E  M U L T I L I N G U A L  S T R U G G L E

It took me quite a few crashes to sort
out a l l the details, bu t I eventually man‑
aged to understand enough of Apache’s
internals to get it to work. I added calls to
DB-Library, the SQL Server native API ,
and it wasn’t too hard to get it going, even
though the documentation was a g a i n
incomplete regard ingmul t i threading sup‑

port and I had to look for sample code on the Microsoft DeveloperNet‑
work to find out how it really worked.

There’s not much to be said about C programming and debugging
that hasn’t already been mentioned in columns, except that debug‑
g ing a service shouldn’t be ha l f as hard as it is. A l l in al l , it took ten
times asmuch work as the Java or VB servers. Look ingback at Java,
the only other server that real ly worked and that was more developed,
it was great to have ‘crashes’ in the form of informative exceptions
wi th complete call stack traces.

Performance
200 milliseconds. If you’ve done socket programming, that number
should r i n g a bell. We were experiencing the Nagle algor i thm. The
Nagle a lgo r i t hm is p a r t o f TCP/IP stacks, and states that the stack
shoulddelay sendingpartially filled packets in the hopethat the appli‑
cation w i l l send more data. In most TCP/IP implementations it can
be disabled by setting the TcP_NODELAY flag. While active, the Nagle
algori thm wi l l wait for more data to send for up to 200 milliseconds.

After having solved the Nagle algor i thm problem in o u r clients
and servers, the C server runs about five times faster than the Java
server, aslongasnetwork ing is the bottleneck. With the average load
we were expecting to have, 10paral le l clients, on our hardware the

BOOCH U M LIDEF3 hb i t r isecase JAVA PowerBuilder IDL

Dave Roth’s PerlWin32::;ODBC.

http://www.w3.org/Jigsaw/

http://java.sun.com/products/jdbe/
http://www.as400.ibm.com/

Java server maxed out the CPU, while the C version was around 70%
~ the C version was over ten times faster than the Java version.

The r ight tools...
Software is late, budget is low, OSs are religions, and I picked the
w r o n g tools a few times. I had a chance to refresh a few well known
facts, and cut through the hype. Perl is deeply rooted in the Unix
world, Visual Basic is not for mission crit ical use, Java is sti l l imma‑
ture but already has some clear advantages and, finally, wi th C you
can do anything.

And there’s the OS. Notwithstanding the massive amount of ser‑
vice packs appl ied to the NT box, my colleagues don’t feel too safe
wi th Windows N T, hav ing exper ienced gl i tches, freezes, and
crashes. They have developed a set of Perl scripts r u n n i n g on two
Windows NT boxes w i th the same database and gateway server, to
manual ly m i r r o r the data (wai t ing for Microsoft to deliver in The
Next Release). I have a feeling they ’ l l soon buy some b i g Unix sys‑
tem and we’ l l do a rewri te in Perl. r

Duncan Wilcox is afreelanceconsultant and programmer. You can
contact h imat duncan@mclink.it.
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Developer Tools? - Look No Further.
WINDOWS TOOLS AND UTILITIESBorland C++Builder v3

This new v e r s i o n of Borland’s
flagship C++ tool is out

Borland C++Builder 3pro‑
vides the very best of RAD

technology and the power of the
language. This m i x of power and perfor‑
mance gives you a development tool to
deliver your C++ projects on t i m e and on
budget. Use C++ Builder 3 for creati
any Windows application within one en:
v i r o n m e n t , one language, one skill-set
and in a fraction of the time.

Microsoft Deal
Any Pro ve rs i on o f V B , Visual C++ o r
Visual Studio gets you a free MS
Windows NT Workstation v4.0
Developer worth £250. Any Enterprise
ve rs i on o f same gets you a free MS
BackOffice 4.0 Developer, worth £1200.
Until 30 June. Please check our new p r i c ‑
i n g on these products. You'l l be pleased!

WEBINTERNETJAVA
3DActiveX Animated ComponentsNEW

£99
3D Webmaster £795
Arpeggio Live! Starter Pack £1175
Borland Datagateway Pro/C/S ‐ £239/949
Codebase 6 with Java Docs £239
Cold Fusion Pro/Workshop
Cold Fusion Forum
Crescent FTP Internet Da ta Contro
Crescent Internet ToolPak v4
DataDirect WebDBLink
Delphi2Java/Database Edition NEW

£65/26:
Distinct Vis Internet Toolkit 16/32 £245/330
InstallShield 5 Java Edition £325
InstallFromTheWeb £260
PackagedForTheWeb £199
Jamba Professional £189
JBuilder Pro £389
JBuilder Client/Server £1585
JBuilder Pro Delphi S p e c i a £235
Java Workshop £85
IClass B W T / ( + s o u r c e ) £49/(175)
I C l a s s Charv/(+ s o u r c e ) £350/(890)
JClass Field/ ( + s o u r c e )

JClass L i v e Ta b l e / ( + s o u r c e )

IDesignerPro NEW
JFactory for Win9S/NT
JMoney for Win9S/NT
JSuite ( + s o u r c e )

STools for Win9S/NT
Widgets for Win9S/NT
DataTableJ
Macromedia Flash
Multilanguage/Java Std / (+s rc )

uage/Java Pro / (+s rc )
gray Objective Blend

Stingray Objective Gr id for Java
SuperCede Java/Database Eds
SuperCede Java/ActiveX Edition
S y m a n t e c Cafe
Symantec Visual Café / Pro
WinJ Component Library
TreeView)
VB 2 Java NE
Web Design & Authoring
Adobe PageMill £79
ColdFusion Home Site £65
Macromedia DreamWeaver £275
MS FrontPage 98 £115
NetObjects Fusion £215

£345

£199 ( £ 9 9 5 )
£80
£90

£135
£199

325/660
£660/1330

£195
£265

£159
£119

£159/349
£135
£35
£59

MICROSOFT misc.
Office 97 Pro (incl.Access) £449
Office 97 Developer Edition £629
Office 97 Dev. upgr f r o m 97 30
Project 98 50
SQL Server 6.5 + 5 users £1035
SQL Server 6.5 + 10 users
SQL Server 6.x Single Client
SQL S e r v e r 6.x 2 0 Client
SQL Server 6.x Wkstation
Visual Basic 5 Pro/Ent
Visual Basic 5Pro Comp Upgr
Visual Basic 5Ent/Pro Upg
Visual FoxPro Professional/Upgr.
Visual Studio Pro/Ent
Visual Studio Pro/Ent Upgr
Windows NT single client
Windows NT 4 Server + 5 user £655
Windows NT 4 Server + 10 user £395
Windows NT 4 Workstation £249

£685/985
£325/679

£27

A d d s o f t  (
Gantt VBX/OCX
Resource M a n a g e r VBX
Schedule VBX/OCX

Apex (U;
TrueDBGrid ActiveX v Stapgreade
True DBInput Pro
True DBList Pro

C r e s c e n t  ( 1
ClassAction
DBpak
PDQComm VBX/OCX
PowerPak Pro OCX
PowerPak Enterprise
QuickPak VB/J
Scope/VB
VB Appframework
VBNet

Desaware (Uper a i l a b l e

SpyWorks 5 Pro (incl upgrade subs)
StorageTools OCX
Version Stamper VBX/OCX

Farpoint
ButtonMaker OCX
Input Pro
List Pro
Spread VBX/OCX
Tab Pro VBX/OCX

Greentree
DataTree/DataM
DataView
ActiveX Suite
Active Toolbox Std/Pro

Luxent ( u p g r a d e l e

Luxent 3D Business Std/Pro
Luxent Docs & Images Std/Pro
Luxent Audio & Video Std/Pro
Luxent Magic Menus Std/Pro
Luxent Power Pack Std/Pro
Luxent Vec to rs&Layers Std/Pro

us ( ImageFX)
Fractal FX
FXPic
FXTools Gold
PhotoPro/PhotoPro Gold
PlanetFX ActiveX
VectorFX OCX

Protoview
Data Explorer 32bi t
DataTable OCX/DLL
Interact Diag. OCX/DLL
Interact D iag ram combo
WinX L i b r a r y

Sherida
3D Widgs
Calendar Widgets
ClassAssist
Component Suite (Cal+Data+Des)
Data Widgets
Designer Widgets
Sp_Assist
VBAssist

VideoSoft
VS Data ActiveX
VS Direct
VSFlex VBX/OCX
VS Reports ActiveX
VSVBX/VSOCX
VSView OCX

sk/DataList

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder 3Std
Borland C++Builder 3Pro/Upg
Borland C++Builder 3CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision f r o m Gimpel
Codebase 6 . 0
CodeSQL 5 user/unlimited
Dart Power TCP Internet Toolkit 16
G r e a t Circle D e b u g g e r Std/Pro

enleaf C o m m + +

Greenleaf Datawindows
HiProf f r o m TracePoint

£189
£189

89

£225/105
£115
£115

£95
£120

£85/130
£445
£445
£149
£75

£120
£130

£185
£90
£99

£70
£99

£129
£210

£90

£95/95/95
£95

£85/12

£165/299
£165/299
£165/299

£65/89
£330/530
£165/299

£150
205

£265
£199/265

£200
£245

£135
£135/135

£275/£275
£345
£135

£75
£90

£169
£235

£90
£90

£415
£125

£115
£145

£89/115
£115

£40/75
£115

Visual Components
dbComplete
First Impression ActiveX
Formula One ActiveX
Visual Components Studio
Visual Speller OCX
Visual Suite Deal OCX

Util i t ies - Help S y s t e m s
Doc-To-Help 16or 32bit
Documentation Studio
ForeHelp2 16/32/Suite
Help2HTML £145
Helping Hand £99
Help M a g i c i a n Pro £199
RoboHelp / upgrade £375/199
SOS Help! Info Author £185
tilities - Other

102 Desktop/Developer
Solutions Pack

Crys ta l Reports Pro v6.0/u
Crys ta l Comm 3 2 ( + s o u r c e !

DemoShield32bit
DemoQuick Sim. plus 16
Doclmage
E n g l i s h Wizard
ExtraFax for L o t u s Notes/ ( l i t e )
InstallShield 5 Pro/ Express Pro
Net-Install f r o m 20-20
PC-Install Win Pro 16/32 bits £295
PC-Install DOS&WIN super combo £375
R&R ReportWriter xBase 32b i t v 8 £240
Shrinker 3.0 £99
sof t SENTRY £499
Track Record/ + per seat £279/179
Wise Version 5 . 0 £139
Wise SmartPATCH £129
WebDeploy for Wise £129
Wise Enterprise £420

Mise
3D Graphics Tools 16/32
Active Bar
ActiveX G a l i m a u f r y
Address Rapid Addressing
Aeg isv 3.6 1-5 user
Basic Constituents NEW £130
Chart FX16/32/bundle £135/135/245
CodeReview Pro £250
DevPartner Studio/ VB edition £735/465
DBest Barcodes f o r DOS/Win £199/345
E Df o r W i n d o w sv 3.7 £145
ErgoPack for VB, VC++ and Delphi 225
Erwin Desktop for VB £395
FailSafe Standard/Pro £149/255
Graphics Server SDK £195
L e a d T o o l sPro 8.0 3 2b i t OCX £325
Map Tools £745
MKS Source Integrity ( i n c l P C S ) £499
MultiEdit Pro/Evolve £135/109
Olectra Chart ActiveX £250
Olectra Resizer ActiveX £130
PVCS Tracker £425
Report FX16/32/bundle £199/199/275
Soft Ice f rom £320
S y e SQL A n y w h e r e 1/4 User £190/395
TeeChart ProActiveX NEW £99
TX Text Control OCX £199
VB Commander NEW £110
VBCompress 4.0 £85
VB Language Manager 3.0 £199
Visual Expert £250

320/400
£750

ade £249/149

£ 5 9 9 / ( 2 9 9 )
£525/160

£225

£119/139
£110

£60
SDK NEW £149

£350/user

C/C++
£225
£315

£30
£389/239

£1579/1089
£429

0/300/400
pe

£239
£350/2420
32 £450
£250/375

£205
£225

POWERBUILDER~
Advanced Developers Toolkit
PowerDesigner Appmodeler
Appmodeler Desktop
Component Pack
PowerBuilder 5 Desktop
PowerBuilder 5 Pro
PowerBuilder 6 Enterprise
FUNCky for PowerBuilder

Borland
C o n n e c t i o n s

Partner

£275/375
£150/250
£575/725

£329
£335/825
£235/475

£195
£179

£339/679/1369
£330/330

£299
£465
£265
£245

£240/90

High Edit SDK/PRO
InfoPower for C++Builder/+src
Leadtools 7WinPro DLL 16/32
MKS Toolkit
MS Visual C + + 5 Pro/Enterprise
MS Visual C + + Pro/Ent Upg.
Object Master
PC Lint f rom Gimpel
Power++ Dev/Pro/Ent
S t i n g r a y Objective CharvDiagram
Stingray Ob jec t i ve Grid 5.0
Stingray Visual Case
TrueDBGrid Pro f o r Visual C++
VBTrv f o r C++

Watcom C++ CD only/docs

QBS Software Limited
Tel: +44 (0)181 956 8000
Fax: +44 (0)181 956 8010
www.qbss.com

DELPHI
Abbrevia 1.0
ABC f o r Delphi Pro
ACE Reporter Professional
Advantage Client Eng ine for Delphi
Apiary Dev. Suite Netware 16/32
Apiary OCX Expert
Apiary NetBIOS Custom Control
Apollo 4 Standard/Pro £129/199
Apollo 4 Source Code Kit £65
Argos Clipper to Delphi U t i l i t y £149
A s y n c Pro 2.0 f o r Delphi £129
BoundsChecker for Delphi £299
Component Create £135
Conversion Assistant Std/DB £65/119
DB Power Standard £99
Delphi 3Standard/Professional £79/369
Delphi 3 Client/Server £1329
Delphi 3Pro/CS Upgrade £239/1089
Direct Access £189
DNotes/ ( + s o u r c e ) £99/ ( + 1 7 5 )
D y n a Z I P 16bit/32 bit £175/210
E eCDK 16bit/32bit £189/209
Essent ia lsVol 1VCL d i r e c t o r y £50

Lib C o m b o1 6& 3 2bit £145
geLib@ TheE £99

I n fi n i t y Reporting Component £69
Infin i t y MAPI Component £69

£150/199
InfoPower v e r s i o n 3upgrades f r o m £75
List & Label for Delphi 5
MK Query Builder (+ s o u r c e ) £149 ( 2 9 9 )
Multilanguage Std ( + s r c ) £195/390
Multilanguage Pro ( + s r c ) £525/1050
Orpheus £129
Piparti Standard/Pro £175/350
Piparti Report Component £99
Quick Reports 2 wi th source £79
Shoreline D i a l o g PROS £185
ShorelineVisual PROS £115
Silverware Win Comms Kit £219
TOLEAutomationClient £39
TeeChart Pro NEW £69

£295/525

InfoPower v e r s i o n 3/+source

Titan f o r Btrieve/+ source
Titan for Access 7 £225/379
TrackRecord/ + per seat 9/179
Transform Component Expert £95
TRPKCrypto Single User £95
Tsizer/ ( + s o u r c e ) NEW £85/ (115)
WinG Sprite Kit £95

EXTENDED
Advantage DB N L M Srv 2 usr DK
Advantage DB NLM Srv 5 usr
Advantage ODBC Client kit
Advan tage A P I Client kit

BORLAND misc
InterBase 4.0 w/grp server 5 User

InterBase 4 . 0 additic
InterBase 4.0 10 add. licences
IntraBuilder Std/Pro
IntraBuilder Pro upgrade ( D e l p h i )
IntraBuilder ClienVServer
Visual dBASE 7 P r o / C/S

CLIPPER
Argos - Clipper to Delphi migra t ion
Blinker Linker
Clip-4-Win
A G E Graphics
F U N C k y 2.5
NetLib Network L i b r a r y
NovLib Network Library
Scripton PostScript L ibrary
SilverClip SPCS Comms
Summer '93 Code Optimiser
Telepathy Clipper Comms
Xbase++
Xbase o n the Web (per s e r v e r )

+ source

£625
£120
£990

£69/349
£299

£1279
£239/895

| licence

Find demos, evals etc. of m
products at our file archive at:

ybss.com
our homepage: www.qbss.com
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li has taken Borland two anda hal f years to releasea 32-bit upgrade
to Visual dBASE (VdB). The jump from v5.5 to v7.0 is no doubt partly

to keep in step with the opposition but it also signifies that it is very
much more a new product than a normal upgrade. In fact, i t is
arguably a replacement for the core xBASE language itself , much of
which dates back to the original dBASE II of 15years ago.

A description and assessment of the revised language, data han‑
dl ingmethods, andother new concepts is l ikely to be of most interest
to programmers.Wemust also look at the many improvements to the
design tools and a number of new components. Finally, how well has
Borland presented such major changes in respect of both documen‑
tat ion and build quality?

Easy on the eye
The Desktop and Visual Designers are where most interface develop‑
men t w i l l be done. VdB generates fu l l source code for everything
which is built visually. However,a masochist could write a complete
application in a DOS editor! The code is streamed to the Editor win‑
dow as components are placed on a form. It is a totally two-way envi‑
ronment, arguably three-way asmany properties can bemodified on
the Form window, in the Inspector, or in the Editor. Changes to the
last reflect back on the form once focus is moved to another window.
In most respects it must bea near idealworkingenvironment. Besides
the Fo rm, Inspector, and Editor windows there are Component and
Field palettes. ATreeView panel to the left of themainEditorwindow
proves a grea t aid to code navigation. As first shipped, Borland has
chosen to make the Inspector,Component, and Fieldwindows ‘always
on top’ so that the Form itself is ‘always at bottom’! An early correc‑
tion to this is promised and is certainly needed. Even then, with so
much on-screen real estate, a 14 inch screen would prove very frus‑

dBase
trating. For any serious development work a 17inch screen ( a t 1078 x
768) is really aminimumand 19inchwould be preferable.

An integral report designer completely replaces Crystal Reports, as
used in v5.5. Creating a report is similar to creating aform.Components
and fields are dragged onto the design surface, positioned as required,
and text entered. APageTempla te determines the general appearance
of a report and would include an overall title. AStreamframe contains
column headings and the data streamed from tables. There are the nor‑
malprovisions for detailandgroupbandsplusa footer. Navigationalcon‑
trols can beaddedeither singly or in combination asacustom control.

Reportsdefault to view modebut they can then beprinted. They can
beoutputted asHTML files but the formatting is not quite r ight and a
single HTML file for a long report is far from ideal, especially if over 2
MBas on one test! A labels designer sadly lists US label sizes only. As
with forms, theReportDesignergenerates full sourcecodewhichallows
fur ther fine tuning through the properties and methods of the report
objects. Overall, the report tools are a big step forward but need rather
moredevelopment. Suchassmoother positioningof objects, better facil‑
ities for conditional selection, the abil i ty to pr in t the character «, and
more templates thanjust one for a basic listing.

Other improvements includeanewProjectwindow witha tree view
of al l the relevant files. The Inspector also shows objects asa tree view

‐ new face
A smarter face and a new vocabulary. Bu t is

it st i l l dBASE? Bob Rimmington reviews

the new 32-bit database,Visual dBASE v7.0.

in its dropdown list and there is anewNavigatorwindow. The previous
Catalog feature hasbeen replacedby the Project tool. TheCodeEditor is
much improved.Besidestheexcellent TreeView panel, it can nowbecus‑
tomised in manyways, includingachoiceof Classic dBASE or Briefset‑
tings. Nochange though to the traditional Command window,a facility
possibly unique to dBASE and beloved by all programmers.

Components and customs
The longawaited Grid falls short of expectations. There is no facility
to set properties bycell (such asred for overdueaccounts) and setting
some columns to read-only requires a work-around such asmak ing
themcalculatedfields. Changingproperties for column headings and
content is so convoluted, via the Inspector, that it is a relief to be able
to do it manually in the code editor!

E X E a p r i l 1 9 9 8



A container control is an ideal tool for holding groups of buttons
andother components. The Notebook control is anothervery welcome
new feature and seems to work well. Other new controls include
ListView,TreeView, Slider,Progress,and Report Viewer. The last one
allowsa report to bedisplayed while workingon a form. ActiveX con‑
trols are supported too.

The Editor Control now understands, and can optionally display,
basic HTML format t ing tags via a popup context menu. A neat For‑
mat Toolbar is alsoavailable to set headingstyle, font typeface, HTML
size and colour, text attributes,and alignment.

VdB handles object inheritance through custom forms and con‑
trols. These are designed in the normal way but then saved as cus‑
tom objects. Individualcontrols (suchasa set of navigation buttons)
can besaved asa custom container. It is best to subclass everything,
even e n t r y fields, and bui ld an appl icat ion f rom such custom
objects. VdB works very well this way. A l l custom properties can be
changed in individual forms and built-in methods can beover-rid‑
den. For example:
f u n c t i o n f o r m _ o p e n

.  d o  s o m e t h i n g
r e t u r n BOOKINGSFORM: : o p e n ( )

wil l first run your code and then call the built-in o p e n ( ) method to
open the form.

As with v5.5, a collection of reusable custom controls for v7.0 is
alreadyaccumulatingon websites and the CIS Forum libraries.

Language, o ld and new.
The traditional DOS interfacecommands such as @,x, x, and GET

have gone completely but most of the old commands remain. With a
very big proviso. From its earliest days dBASE introduced the con‑
cept of work areas to allow multiple tables to beopen and accessible.
These were used through what is described as the Database Manip‑
ulation Language (DML) comprising 132 commands and functions.
However, VdB 7 has adopted SQL methods for handl ing the tradi‑
tional DBFtables aswell asallother types. With this has comea com‑
pletely new OODML (Object Orientated D M L ) compris ing 164
Classes,Objects, Properties,and Methods. A DOSdBASE or Clipper
programmer would recognise very l i t t le indeed of the new VdB 7
sourcecode.At presentbothDMLand OODML areavailablebut Bor‑
land is recommending the latter and some new controls such as the
Gridwil l only work with OODML.The implication seems clear.DML
is retained at this stage to allow the immediate use of legacy code

EXE a p r i l 1 9 9 8

with minimal change but is
unl ikely to remain a permanent
feature.

Other changes include a TRY

. CATCH . . . F I N A L LY . .
ENDTRY structure which allows
improved trapping and handling
of exceptions and errors. Assign‑
ment ( : = , + = , etc) and increment
(++) operators are new to v7. The
assignment operator can only be
used with an existingvariable or
property, a useful way of min‑
imising typos.

SQL Objects and Data Modules
How then does the new SQL and
OODML concept work? At its

T E C H N I Q U E S

A L I A S( )
APPEND FROM
BROWSE
COPY STRUCTURE
DELETE
FLDCOUNT()
FOUND()
INDEX
KEYMATCH()
PACK
RECNO()
SEEK
SELECT
SET F I LT E R
SET ORDER
SKIP
USE
ZAP

List ing 1-Typical xBASE DML
commands and functions.

simplest, the icon for the relevant
table is draggedonto a form at design time. An SQL icon then appears
on the form and the code for an SQL Query Object is inserted into the
source code for the form. A Field palette fills up with a l l the fields in
the table and these can then be dragged onto the form, each with the
field name as a default text legend. Can anything be simpler? For a
basic form, well yes, you could let a wizard do it for you!

For less simple tasks, an SQL Designer allows queries to be cre‑
ated visually with options for selection, cr i ter ia, grouping, group
cr i ter ia , sorting, and jo ins. Normal SQL code is generated which
may beviewed and optionally modified in an Editor window. As with
the other design tools, this is entirely two-way with any changes
reflecting back into the Designer.There is alsoa facil i ty to save SQL
statements to a Property Builder for reuse in other queries.

A l though SQL Objects can be used direct ly, aData Module
Object w i l l often bepreferable. This is a container for other objects
such as SQL queries, stored procedures, and databases. It can con‑
tain statements such as l o o k u p S Q u which wi l l support a combo box
picklist showing fields in one table but data-linked to a field in the
selected table. Data Module Objects can then dragged onto forms
to instant ly set all the required l inks to tables. Done this way, the
Data and Form objects wi l l also automatically handle Sessions.
These are the way VdB allows multiple users to work on the same
tables and also enables each user to accessa table for different pur‑

f o r m . r o w s e t .abandon ()
f o r m . r o w s e t . a p p e n d ( )
G r i d C o n t r o l
b e f o r e G e t V a l u e ( )
f o rm . r o w s e t . d e l e t e
f o r m . r o w s e t . fi e l d s . s i z e
fo rm. l o o k u p R o w s e t
f o r m . r o w s e t .masterRowset
f o r m . r o w s e t . r e f r e s h C o n t r o l ( )
f o r m . r o w s e t . r o w N o ( )
f o r m .r o w s e t . fi n d k e y ( )
f o r m . r o w s e t . s a v e ( )
f o r m . r o w s e t . fi l t e r
f o r m . r o w s e t . indexName
f o r m . r o w s e t . n e x t ( ) s t a t e m e n t
Da tabase o b j e c t e m p t y Ta b l e ( )

List ing 2-The new OODML way
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T e s o r e t h i s T i n e

C l a s e KEHBKDataModule of DATAMODULE

t h i s BOOKINGSI * n e y QUERY( )

f r o m “ b oo k i n g s a b t

C ra re t
c - S e l e c t k ro ra re t k r t y p e | |

Figure2 - The Project Explorer.

poses such as lookups while a repo r t i s r unn i ng . Up to 2048 simul‑
taneous sessions are supported.

Out wi th DML, in w i t h OODML
This is clearly amajor new concept for dBASE programmers and
there is no doubt that many wil l in i t ia l ly blanch at the implications.
Listings 1and2give some examples of the now semi-redundantDML
commands anda selectionof the newobjects andmethods. In essence,
forms and prog ram code wi l l address rowsets derived
from tables through SQL statements and not the tables
themselves. The Rowse t class contains properties and
methods which handle many of the tasks previously
done though DML commands. Others are handled by
further new classes such as F i e l d (each rowset has a
fi e l d s property whichpoints to an array). SeeListings

| 3and 4 for examples of old and new code.
Some rowset properties can supplement or replace

part of a typical SQL SELECT expression. For a report,
an expression defining relationships,order, andany fil‑
ter w i l l normal ly be fine, but fo r a fo rm anyth ingas
complex as that makes the rowset read-only. Hard ly
suitable for adding or edit ing data. In these cases a simple SELECT

statement can then be supplemented w i th rowset expressions to set
(and change) table l inks, index order, and any required filter. The
rowset filter property is in itself an SQL expression which does not
look immediately intuitive, for example:
f o r m . r o w s e t . fi l t e r : = [ s u r n a m e = = " ] + t h i s . v a l u e + [ " ]
Setting an index order is mucheasier, just:
f o r m . r o w s e t . i ndexname : -<TAG name>

Nota l l the oldDMLcommandshavenewequivalentsandones such
asSET, CARRY, andKEYMATCH () wil l requiremorecomplex alternatives.
See L is t i ng4 for fuller examples.

Typical of the changeswhich developers w i l l need to address is the
effect of changingto adifferent index tagwhile in a form. Forexample,
aswhena user is givena faci l i ty to view a gr id in the sequence of each
of thedisplayedcolumns.Untilv7 the recordpointer didnotmove,now
it always reverts to the top of the rowset. It cannot bemoved back by
not ing and set t ing the pointer back to a record number because a
rowset hasno recordnumber.It does indeedhaveaBookmark but this
only applies to the current sequence.The Debugger looksas if it might
prove useful but has some oddquirks and single steps only slowly, up
to 10seconds per step if many variables are displayed.

Unfortunately,Borland is strangely reticentabout it all. Noneof its
pre-launchpublicitymentionedtheeffect of thenewdata objects.There
is no guidance on how to switch to the newapproachwhile the defini‑
tions of thenewmethodsandpropertiesarewoefully short of essential

E XE a p r i l 1 9 9 8
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examples. I n fact, some important methods such a s t a b l e d b f ( ) ,
d b f i n d e x ( ) , and 1 o a d ( ) areno tevenmentionedat all. Developersw i l l
needto rethink their whole approachto howthey construct their appli‑
cations and w i l l be look ingfor more help than they are getting.

Compatibility and deployment
No attempt has been made to maintain any compatibil ity w i th DOS
programs andevenv5.5 applications wi l l no t automatical ly run in v7.
It is best to open and then re-saveforms in the Designer to streamout
the new style code. This w i l l achieve much of the necessary revision
andthere is a toolto assist in the conversion of reports.Howeverother
changes wil l normally berequiredandmay not always prove easy. For
example, the default S c a l e F o n t S i z e and F o n t S i z e properties have
increased from8 to 10points and this wi l l certainly need correction.
Many are l ikely to keep wi th v5.5 (soon to be v5.6 through an inline
upgrade) for most existing applicationswhile switching to v7 for sys‑
tems sti l l evolvingand for anythingnew.

Anothermajor change is that VdB7 is aimedstrictly at developers
(there is no longer a Standard version, just Professional and Client/
Server). It st i l l hasa l l the interactive features of v5.5 and in various
ways they are better. Presumably, Borland has given up the unequal
struggle of t r y i ng to compete wi th an Access which comes with MS

Office. Borlandno doubt hopes that this w i l l enda com‑
mon(butmistaken)assumption that VB is an end-user
application rather thana serious tool. It is now posi‑
tioned asone of the rangeof Borlanddevelopment pack‑
ages and is targeted at both dBASE programmers and
as the best tool for extensive database projects.

The source code for forms and all other files is auto‑
matically compiled to object code whena form or appli‑
cation is r un . A complete application can bemade into
an EXEfile through options on a B u i l d menuwhen the
ProjectExplorer is open. InstallShieldExpress isbundled
to allow the creationof a set of disks for installationof a
systemon machineswithout a copy of VdB7.Besidesthe

EXE itself, the disks w i l l includea large runtimefile, some DLLs,and
muchof the BDE.However,p rog ramchanges require only a new EXE
to be copied onto the user machine. Any additional applications can
make use of the first installation of runtime and BDEfiles.

Code streamed for an entry field control:
DEFINE ENTRYFIELD ENTRYFIELD1 of t h i s ;

PROPERTY;
h e i g h t 1 , ;
l e f t 1 6 . 1 4 2 7 , ;
t o p 9 . 7 7 2 7 , ;
w i d t h 7 , ;
Da t a l i n k BOOKINGS->KB_BEGINS

Replacinga field in a l l records:
Rep lace a l l KB_FEE w i t h RoomRate->KR_RATE

Seeking in a differentwork area:
cRateRef=KB_RMREF
SELECT RoomRate
SET ORDER TO nKr_RmRef
SEEK cRateRef
1Ra teFound= found ( )

List ing 3- V5.5 and DML code examples.
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Code streamed for a custom entry field control
t h i s . ENTRYFIELDKB_BEGINS1 = new RRCUSTENTRYFIELD(this)

w i t h ( t h i s . ENTRYFIELDKB_BEGINS1)
h e i g h t  =  1
l e f t = 16.1429
t o p = 9.7727
w i d t h  =  7
m e t r i c = 0 / / C h a r s
da taL ink = form.bookingsl.rowset . fi e l d s [ " K B _ B E G I N S " ]
b o r d e r S t y l e = 7 / / C l i e n t

endwi th

Replacinga field in al l records
form. r o w s e t . fi r s t ( ) / / e n s u r e a t t o p o f r o w s e t
do w h i l e n o t form.rowset.endOfSet // l o o p t h r o u g h r o w s e t

Copyinga binary field to a file
c F i l e = p u t fi l e ( "MyLogo " , "*.BMP" )
f o r m . r o w s e t . fi e l d s { " L o g o s " } . c o p y To F i l e ( c F i l e )

Seeking record in another table
cRef=RIGHT ( T R I M ( f o r m . r o w s e t .fie lds["KB_RMREF"] . v a l u e ) , 3)
fo rm. DataModRef1.ref.roomratel. r o w s e t . indexName: ="KR_RMREF"
1RFound=form.DataModRef1 . re f . roomra te l . r o w s e t . fi n d k e y ( c R e f )

Carrying data from an existing record to a new one.
f u n c t i o n beginAppend // o v e r r i d e Form method
a C a r r y = new a r r a y ( )
f o r n C t r = 1 t o t h i s . fi e l d s . s i z e

a C a r r y . a d d ( t h i s . fi e l d s [ n C t r ] . v a l u e )
n e x t n C t r
s u p e r : : beg inAppend( )
f o r n C t r = 1 t o a C a r r y . s i z e

t h i s . fi e l d s [ n C t r ] . v a l u e = a C a r r y ( n C t r ]
n e x t n C t r

// now c a l l F o r m method

List ing 4- OODML code examples.

Data Objects & the DBF table
The data objects work through the BDE ( B o r l a n d
Database Eng ine ) which is better than ever. It w i l l
handle DBF, Paradox, MS Access, and FoxPro CDX
tables asnative types (plusOracle, Sybase, Informix,
InterBase,MS SQL, and DB2 in the Client/Server ver‑
s ion) . ODBC connections are f u l l y supported, and
those tried worked very smoothly. One such connec‑
t i on that m i g h t interest many developers was wi th
Sage 4 files through the Ster l ing 32driver. The impor ‑
tant p o i n t to note is that the new data objects allow al l

D B A S E - N E W F A C E T E C H N I Q U E S

these vary ing types to be handled in just the same way. No doubt
this was a major reason for the switch to SQL and OODML even for
the traditional dBASE DBF tables.

Significant changes have beenmadeto the default DBFtable struc‑
ture. There are four new field types:

L o n g Pos
D o u b l e Positive whole number
A u t o i n c r e m e n t 4d ig i ts L o n g integerauto incrementing
Timestamp 7digits Date plus time as HH:MM:SS

Distinct indexes ( n o duplicates allowed) and pr imary distinct
indexes are now available, but index expressions includingUDFs are
no longer possible. Customfield properties enable picture,colour, and
range criteria to beset at table level. A field is in fact anobject which
can even includeproperties such asa lookupSQL statement ( ideal for
combo box picklists) o r methods such a s b e f o r e G e t V a l u e ( ) . This
enables what appears on the screen or a r e p o r t to be a derived rather
than an actual value. For example, a stock description rather than the
stock code actually in the field. The DBFtable format can now besaid
to have the capabil ity of a Data Dictionary. Finally, there is a total
change to the default value of fields. In the past , numeric fields
defaulted to zero, logical fields to F a l s e , and character fields to a n i l
length string. Now all default to NULL.

This change is merely mentioned in the Developer’s Guide as a new
feature for character fields only, but there is no discussion in the docu‑
mentation of the many implications. These include the following. An
average of anumericfield iscalculatedbydividing the totalby the num‑
ber of entered values, not the number of records.An accumulating total
reverts to n i l every time a record with a NULL value is encountered. A
string concatenation (such a s T i t l e + I n i t i a l s + S u r n a m e ) will return
ni l if any of those fields are NULL.A logic check for T r u e or F a l s e will
fail if the value is NULL.

Programmers wi l l need to find an answer to this and so must
either initialiseevery field at time of entry or includeacheck for field

type in every calculation. It isa pity that Borland made
no effort to exp la in this. Nor how to handle tables
shared with other xBASE products as is otherwise pos‑
sible wi th the inclusion of the CDX index format for
native connectivity. Asimple method is to set the BDE
level to 5 but this wi l l exclude the new field types in
level 7.

A flawed presentat ion?
Borland had committed itself to a release in the last
quarter of 1997. It achieved this, just, but there are var‑
ious indications that another monthor two would have
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been well spent on testing and refinement. There are various detail
bugs of course andsome general fragility. With somuchfreshmater‑
i a l to learn many developers wi l l nevertheless welcome the early
release. It is usable and is capable of bui ldingapplications which can
bedelivered. An inl ine upgrade is promised ‘soon’. However, Bor‑
land’s track record on such upgrades is not good. For v5.5 the first
took a yea r and the second ( jus t released) two anda ha l f years, to
address major issues suchas the leakageof GDI resourcesdescribed
in the (October) EXE review of v5.5 in 1995.

Of more concern is the documentation. The Professional edition
does not even include the LanguageReferenceGuide (£15 extra, plus
postage in the UK). There are the omissions of some descriptions, far
too few examples, and noth ing on the implications of NULL as
described above. Worst of all, there is no guidance at a l l on how to
tackle a new project usingOODML instead of the tra‑
ditional approach. Attempting to learnby the ‘lets t ry
this, now t r y that’ approach just brings up brief and
often misleading error messages. Which in t u r n
reveals another major omission, no detailed l ist of
error messages with suggestions for rectification. At
this point,over twomonthsafter its release,evenasim‑
pleASCII list of knownbugsanddocumentationomis‑
sions is still awaited. It is said to be‘too early’ for this.
Too early for Borlandperhaps but urgently neededby
users.

Another difficulty is the overall effect of al l the pro‑
gramming changes. They wi l l require a largely new
approachby xBASE programmers plus a famil iari ty with all the new
OOPmethods.Traditional xBASE is often sonear toa sort of stilted
English that many developers think through their routines in those
terms. Such as SET F ILTER TO SURNAME = "Sm i t h " or TOTAL ON

Figure3 - T h e SQL Designer.

while preparing the review confirmed that many of the flaws have
already been removed .The inline tobereleased asadownloadwill
includefurther bugcorrections buta releasedatewas notavailableas
wewent to press.RevisedHelpfiles are promised too.

CUSTCODE TO CUSTTOTS. The new syntax is far lessmemorable and
at first sight a lot more verbose. It is difficult to assess how far the
apparent extra complexity arises from merely t ry ing to replace old

codewith new ona line by line basis.
Though formand report designmight provequicker

these are no t , as seems to be assumed, the pr inc ip le
pa r t of al l applications. For example, the cur rent use
of EDI (E lec t ron ic Data Interchange) between cus‑
tomers, suppliers, anddistributors is intendedtomin‑
imise the ent ry of data into forms by users. Instead, to
extract and process data received as files may require
thousands of lines of complex code work ing qu i te
unseen to the user. Discovering to what extent a com‑
pletely fresh approach to program design might b r ing
benefits o f per fo rmance or s imp l i c i t y i s l i ke l y to
require a long learning curve.

In i t ia l blemishes
VdB7 shows great promise, it may well prove to be the ideal tool for
moving the many DOS database applications st i l l r unn ing into the
Windowsenvironment. However,Borlandhasdone itself no favours
by supplying a version with rather too many ini t ia l blemishes and
with quite inadequate guidance on how to use the new data classes
and OODML. Nevertheless, although it would certainly benefit from
a litt lemore development work, it is usable as it is now. Providing
of course it is accepted that it now has only a passing resemblance
to the dBASE of old! 5

BobRimmington is an independantxBASE andClipper
consultant. He can becontacted through StanfordSystems on
01444236352, or emailBobRimmington@compuserve.com.
A UK GBASE User Group (dBUG) hasa web sitea t :
http.//ds.dial.pipex.com/gemsys/dbug.
VisualdBASE v7.0costs £249 (upgrade£149)for theProfessional
version or £995 (upgrade£795)for the Client/Server version.
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early all the articles I write for EXE spring from something I am
doing at the time I sit down in front of the empty editor window

and start emi t t ing words. I f you read last month’s art icle you’l l know
that I 'vebeen engaged in creating interactive web sites in the last few
months. By ‘interactive’ I mean that the sites are composed of pages
which are generatedon the fly for the viewer, using information that’s
stored in files or databases.

Last month I talked about onetechnique I am using, work ing wi th
a macro processor written in Perl to add information into templates
p r io r to sending the file to the viewer. With several other pages on the
same site I ’ m using ServerSide Includes (SSI). With these, the source
page contains somemagic syntax which tells the server to run a pro‑
g r a m whose output is to be included into the pagebefore it’s dis‑
patched over the net.

Since I’ve been programming in the shell for considerably longer
than I’ve been usingPerl, it seems natural to me to use shell scripts
to implement the litt le programs which are r u n by the server. Later, I
started wondering whether the SSI program could r u n faster; maybe

TECHNIQUES |

seek and ye shall find
with regular expressions

With Server Side Includes invoking C programs, Peter Collinson uses regcomp and
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the script could be replaced by a program which should be quicker. I
suppose that this follows the old Unix maxim of ‘make it r u n , then
make it r u n faster’.

I have also had a few qualms about odd things which seemed to be
happening on the server. Sometimes SSI pages appeared to stall, and
lookingat the server it was runningand runn ing. I suspected that the
server was losing its pipe connection to the child SSI process.More
recently, it transpires that this was a bug in the particular version of
the server I am using. I have upgraded to a more recent release and
the problems have apparently gone away. However, I was considering
whether a single process would cure the problem and wondering
whether I should re-implement some of the scripts.

The SSI script which seemed the best candidate for rewr i t ing is the
one responsible for generatingan index intoa set of news items,each
stored in a file. Each news item consists of some text and a headline.
The headline is anormal HTML header that’s been carefully marked
in the file using a pa i r of HTML comment statements, like:
<h3>
< ! - - START OF HEADLINE - - >

The H e a d l i n e
< ! - - END OF HEADLINE - - >

< / h 3 >
The script searches a l l the files lookingfor the headlines,and then

generates appropriate HTML for each file sothat the headline acts as
a link to the file which contains the news item. Of course, wewant to
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present each headline in reverse time order, so that the most recent
news item appearsat the top of the page. A reversed timestamp is used
to nameeach file: yyyymmddhhmmss . h t m 1 , where the italics areappro‑
priate numeric values. These names sort automatically i n t o date
order usingthe alphabetic rather than numeric collation order which
is standard in the Unix 1s command.

Thus the shell scr ip t uses 1s -r to generate the l ist of files in
reverse creation order. Each file is passed into the s e d command to
extract the headline,andeach of these headlines is passed intoa pr in t
phase where appropriate HTML links are constructed to inject into
the output page. I use the timestamp in the filename to generate a
humanreadable date, l ike ‘12thFebruary 1998, 12:33’, soviewers know
how recently the news item was created.

Pu t t i ng th is into C
I suppose that I’ve been coding in the best high-level assembly lan‑
guage ever invented for slightly longer than I’ve been wr i t ing shell
scripts, so again it seems natural to consider redoing the script in C.
How might this becoded in C?Well, I guess that the directory reading
par t isn’t hard to see how to do. We can scan the directory, save the
appropriate file names , and sort them using the standard g s o r t rou‑
tine. Perhapsthe most interestingpar t to consider is how weseek and
find the headline in each file.

The first way which wemightdo this is to readsome lines fromthe
file until we find a line containing sTART OF H E A D L I N E , then store
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some lines until we find a linewith END OF HEADLINE. I have always
preferred to code this type of pattern recognition usinga finite state
machine, something like:
o p e n t h e fi l e

SCANNING
w h i l e ( g e t a l i n e ) {
s t a t e  =

s w i t c h ( s t a t e ) {

c a s e SCANNING:

i f t h e l i n e matches s t a r t o f h e a d l i n e
t h e n s t a t e = S TO R I N G

b r e a k ;
c a s e STORING:

i f t h e l i n e matches end o f h e a d l i n e
t h e n e x i t f r o m w h i l e l o o p

e l s e s t o r e t h e l i n e

}

c l o s e t h e fi l e
We now havea single loop that processes the file, while a well-con‑

trolled state machine decides what should happento the data. In this
case, data is discarded untilwe find the start pattern and then stored
unti lwefind the endmarker: I use this patternof code in many circum‑
stances where I want to dealwitha streamof data and decodeapattern
inside that stream. Often, the w h i l e ( g e t a l i n e ) i s w h i l e ( g e t a
c h a r a c t e r ) , andthe statemachinepasses through severaldistinct val‑
ues recognisingvarious keywords or other aspects of the data.

What about the if t h e l i n e matches statements in the pseudo
code? Well, it depends on what we knowabout the data. If we are con‑
vinced that the start and end markers wi l l always beat some known
point i n the input l ine then w e can simply use s t r c m p o r s t r n e m p t o
match the data we are looking for. However, if humans have touched
the data, then perhaps we cannot besocertain of where the start and
end markers might be.

Weneedto generate stringmatchingwhich will cope with variation
in the input data, and stil l find the start and end markers.Well, think
back to our prototype, we used s e d to find the start and end markers,
and s e d uses a regular expression match to find strings in the data
stream. Are there standard regularexpression matching routines out
there which we can use? The answer isyes, at least on a Unix system.

Regular expressions
Originally, regular expressioncode tended to beembedded in the util‑
i t y which used it. This was one reason why regular expression syn‑
tax tended to diverge,withdifferent utilitieshavingdifferent flavours.
Therewas also a period when the same ut i l i ty on different versions
of Unix haddifferent regularexpression syntax because some imple‑
menters hadadded new features.

By the timeUnixSystemV beganto bedeployed, the routinesfor reg‑
ular expression matching in that system hadbeenpulled out of most of
the source code and placed in l ibrary routines, making the same code
available toallprograms.Someothervendors followedsuit butthey had
often developed different APIs to the routines. It took the POSIX com‑
mittee which was responsible for Shells and Utilities (POSIX.2) to pul l
the various strands together. POSIX.2 defined two types of regular
expressions: ‘basic’ regular expressionsembodiedthesyntax whichwas
available in someof the early Unixutilities,and ‘extended’expressions
reflectedthe somewhat morepowerfulabilities of some of the latercom‑
mands.The committeealsodefineda standard API to the routines.

This work was much needed, and was aided immensely by Henry
Spencer who busily implementedthe committee recommendations as
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they emerged. POSIX committees
often had to reconcile different
extant implementations and some‑
times chose to invent new ways of
doing things rather than handling
some polit ical hot potato which
would result from choosingone ven‑
dor’s version over another. Some‑
times these new inventions, which
seemed l ike a good idea in the hot‑
house of a POSIX meeting, were
simply unimplementable or fun‑
damentally misguided. It was good
that the committee responsible for
defining regular expressions was
actually guided by someone who
was trying to make the recommen‑
dations work. Eventhen, there is an
inconsistency with the handling of
brackets, and Spencer’s code can be
compiled to keepthis in or eliminate
i t ,making the code non-standard.

Incidentally, it ’s unfortunate
that the ANSI C standard committee didn’t take regular expressions
onboard when that standard was defined. Had they done so, regular
expression matching would have been an early par t of the Windows
world. I suspect that Henry Spencer's publ ic ly available regular
expression l ibrary wil l port into Windows, although the compilation
environment is very ‘Unix’ and you may need to create some of the
header files on a Unix system.

Compilation and execution
There are two stages to using the regular expression routines in a
program. First,you needto compile the expression, taking the string
representation and converting it into an internal form. You do this
with regcomp:
s t r u c t r e g e x _ t r e g e x ;

i f ( r e g c o m p ( & r e g e x , "START O F H E A D L I N E " ,

REG_BASIC|REG_ICASE)) {
The statement compiles the regular expression START OF HEADLINE

using the data structure r e g e x to store its results. The last parameter
is a set of flags which condition how the expression is to be used. Here
weareaskingfor a ‘basic’ regularexpression(andnotan ‘extended’one)
butwearealsoaskingfor a matchwhich ignorescase sothat the str ing
will pick up ‘Start of Headline’ andother possible case variations.

It is worth pointing out that the API is designed to be thread safe.
Once the expression has beencompiled into the destination structure
that structure is left untouched, so that it can be used safely in differ‑
ent threads. The r e g c o m p routinereturns success or failure, 0for suc‑
cess, and non-zerofor failure. If an error value is returned,this canbe
decoded intoa humanreadable string by use of the r e g e r r o r routine.

Havingcompiled the regular expression, we can then use it .
i f ( r e g e x e c ( & r e g e x , b u f f e r , 0 , N U L L , 0 ) ) {

/ *  f a i l e d  * /
} e l s e {

/ *  s u c c e s s  * /
}
The buf fer variable points at the line we are searchingand the data
is assumed to bea nul l terminated string, it doesn’t have a terminat‑
i ng newline. The value returned from r e g e x e c wil l be zero for suc‑
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cess and non-zero for failure. An unsuccessful match is returned by
the error value REG_NOMATCH.

Well, in our news headline example, wecan use the regular expres‑
sioncodeto searcheachlinefor the start andendmarkers,byfirst com‑
pil ing two regular expressions and then testing each input line with
r e g e x e c . W e have the ability t o find the strings anywhere i n the line
and we can wr i te an expression which allows for variable spacing
between the words without mak ingthe code any more complicated:
S TA R T [ \ t ] [ \ t ] * O F [ \ t ] [ \ t ] * H E A D L I N E
This matches s t a r t , followed by one or more spaces or tabs (th is is a
Cconstant str ingsobackslashedcharacters work) followedby o F, one
or more spaces or tabs, and final ly HEADLINE. The apparent duplica‑
t ion of the [ \ t ] is due to the star operator. The expression [ \ t ] *
matcheszero or more sequences of spaces or tabs, but we want at least
one space or tab, sowe explicitly have to state this. In recent times,
regular expressions have adopted the + operator to mean one or more
repeats of the previous character. In Perl (and several other uti l i t ies)
we could write:
START[ \ t ] + O F [ \ t ] + H E A D L I N E

Extracting text
Havinggot this far in the story, it occurred to methat regular expres‑
sions couldbeusedto extract text aswell asfind it . If Iopened the file,
sucked i t a l l into memory asa single str ing, then I could use a single
regular expression to search the whole file for the headline. In fact,
the easiest way to access the whole file is to use the mmap system call
to connect the file into the address space of the process. We then need
to tu rn the file into a string, and cando this by replacing the lastchar‑
acter wi th a NULL.The lastcharacter w i l l beanewlinecharacter any‑
way, Sowe don’t mindabout doing this.

Regular expressions have always had a method of specifying that
certain parts of the matched st r ing should bestored. A basic regular
expression, like:
\ ( [ a - z ]  [ a - z ] * \ )
w i l l matchone or more sequences of lower case letters, and store the
sequence which is matched. We indicatethe sequence which we want
to matchby placing it inside \ ( . . . \ ) delimiters. Wecanpick out sev‑
eral sections of the matched str ing using several bracketedsections.
There is normal ly an upper l im i t to the number of sections which a
u t i l i t y is prepared to store. Often the l imi t is nine. With extended
expressions we drop the backslashes and jus t use p la in ( . . . )

sequences. If we plan to use extended expressions in our example,
then a simple sequence to match the headline is something like:
HEADLINE - - > ( . * ) < - - END O F HEADLINE

This is constant sectionHEADLINE - - > , followed by anything(dot‑
star) but placed in round brackets so that the data which is matched
is stored, followed by another constant < - - END OF HEADLINE. In

reali ty,we would want to improveon the variabi l i ty of the match, cop‑
ing with newlines which may appear after and before the start and
end markers.

To makeall this work, we usethe parameters in the r e g e x e c com‑
mandwhich were NULLor zero in the previous example. Wecompile
the statement into the r e g e x structure us ing the flag REG_EXTENDED
to r e g c o m p , and say something like:
r e g m a t c h _ t p m a t c h [ 2 ] ;
i f ( r e g e x e c ( & r e g e x , b u f f e r , 2 , p m a t c h , 0 ) ) {

/ *  f a i l e d  * /
} e l s e {

/ *  s u c c e s s  * /
The b u f f e r variable nowpoints to the whole file connected in memory.
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The resultsof thematcharereturned
i n the p m a t c h array. Each r e g ‑

match_ t structure contains at least
two values: rm_so and rm_eo, which
are respectively the byteoffset of the
start of any match and the offset
that’s one byte after the end of any
match. The offsets are measured
from the start o f b u f f e r .

The p m a t c h ar ray must contain
at least two entries because the
zeroth value points to the s t r i ng
which is matched by the whole reg‑
ular expression, and the next ent ry
in the array contains the pointers
for a bracketed section. This obvi‑
ously allows you to have more than
one bracketed section and deal
appropr ia te ly w i t h the separate
strings which are matched.

Well, coding this is qui te easy
and the code needed to find the
headline is small. After all, most of
the hardwork is done in the regular expression routine which is now
called only once per news file, scanning that file for the data.

Real i ty strikes
A l l this worked well on my Sun, but when I moved the code to my
BSD/OSmachinewhich housesmy web server the programwas notice‑
ably slower.About 6or 7times slower, in fact. It seems froma comment
in the headerfile that the regularexpressionroutineson the Sun Solaris
systemhavebeencodedby MKSwhile the codeon the BSD/OSmachine
is Henry Spencer’s.Lookingat the manualpage for Spencer’s routines,
it does say that the code is slow and needs recoding. I suspect that the
above example fits into the worst case scenarios which he mentions.

Idecidedto pu t the code intoPerlandsee howthatdid.The Perlcode
works in muchthe same way asthe Ccode. (I haveomittedsomefailure
checks from the example below.)Wefirst read the file into a variable:
o p e n F I N , " fi l e " ;
$ fi l e = j o i n ( ' ' , < F I N > ) ;
c l o s e F I N ;

We then use a regular expression to p i ck out the data:
$ fi l e =~ m/HEADLINE - - > ( . * ) < - - END OF HEADLINE/m;
p r i n t o u t ( $ 1 ) ;

Perl’s regular expression syntax is perhaps the most fu l ly devel‑
oped set that’s around today. There are two main statements which
use i t : the match (m) statement which I’ve used above and the substi‑
tute statement (s):
s / o l d / n e w /
This borrows its syntax from the old command which was found in
ed , made i ts way into s e d , and from ex into v i , and from there to
many other editors. Even the DOS E D L I N has this statement, I seem
to remember.

Neitherof the Perlstatements have an argument which supplies the
str ing to be searched. In original Perl, you were supposed to set the
magic variable $_, sothe mand s statements operatedon a hiddenvari‑
able. These days, you tend to use the somewhat confusing bindsyntax:
Svariable =~
which tells Perl that the source str ing is in the namedvariable. This
is confusing because it looks like an assignment statement. True, it
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will behave l ike an assignment statement for the
subsititute command, changing the source vari‑
able. But fo r the match command, the syntax
only tells the command where to find its source,
and the contents of the source s t r i n g are lef t
untouched. I in i t ia l l y found this somewhat
counter-intuitive.

F o r b o t h the m a t c h a n d subst i tute state‑
ments, you can p u l l out subs t r i ngs f r o m the
matched regu la r expression by u s i n g the
bracket syntax. You w i l l find that the statement
w i l l then cause the variables $ 1 , $2 , etc, to be
set to the value of the appropriate bracketed
section. This is what is happening in my exam‑
ple. The headline w i l l be found in the file and
placed in the $1 variable.

There is one more l i t t le b i t o f magic in the
example. The mat the end of the matchstatement
conditions the way that the statement treats the
source string. The letter mtells the match state‑
ment that the source s t r i ng is to be treated asa

multi-line str ing, sonewlinesare treated l ikeany other character. And
we can place \n sequences in the regular expressionwhich wi l l match
a single newline character.

How did this do? Well, this script performed aswell as the Sunver‑
sion wr i t ten in C, and was only very s l ight ly slower than the fini te
state approach which was coded us ing s t r c m p to find the headlines.
On the BSD/OS machine, the Perl script was 12times faster than the

equivalent C program usingHenry Spencer’s regular expression rou‑
tines, and this is significant. You can see the difference in speed.

The Perlscript is certainly easier to write than the corresponding
C code, and is certainly more portable. This reflects the fact that con‑
siderable work has been put into making Perl’s regular expression
code work efficiently.

It seems that mak ing the assumption that scripts are always l ike ly
to be slower than a compiled p r o g r a m is n o t necessarily correct. The
key th ing to w o r r y about is the algorithm which is used to achieve the
result. This finding should not pu t you o f f th ink ing about using regu‑
la r expressions in your C or C++ programs, because the functionality
which you freely obtain for pat tern matching can outweigh any prob‑
lems. It’s true the specific headline example which I a musing happens
to work poorly on certain implementations, but had the start and end
markers been smaller then I think that things would have r u n faster.

Where to get th ings
If you havea Unix machine then the regular expressionroutines should
beavailable to you. The Free Software Foundationhas a version of the
POSIX regular expression code that I haven’t looked at for this article
(consult your localGNU repository). Henry Spencer’s code is available
fromftp://ftp.zoo.toronto.edu/pub/regex.shar. This is a shell file, which
you need to r u n through the Unix shell to unpack. You wi l l also needa
Unix shell and some other utilities to generate the header files. a

Peter Collinson is afreelanceconsultant specialising in Unix. He can
bereachedelectronically aspc@hiliside.co.uk, byphone on 01227
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Miers Windows S c r i p t i n g
Host (WSH)is without a doubt my

favourite undiscovered gem. If you
haven’t heard of it don’t be surprised
becauseno one is makingmuchnoise
about i t . It is the equivalent of a com‑

mand shell which acts as a host for ActiveX scr ipt ing engines. In
essence, WSHconnects a script providedby the user to the appropriate
scriptingengine sothat the script canbeexecuted. This meansyou can
executeJavaScript, VBScript, or the ActiveX scriptinglanguageof your
choice, directly from a console or the Windows shell.

Althoughthis is usefulfunctionality, if youhaveany familiarity with
COM or ActiveX programming you probablyrealise that you could
implement this basic functionality in a day or two. If that is the case than
why all the excitement? Good question. The answer is that WSH goes
beyond the core functionali ty of executingscript, providing a basic
object model which allows for sophisticated interaction between the
script and itsenvironment. Al though the object models are completely
different, the relationship betweenscript and the WSH object model is
in principle the same as the relationship between script embedded in
an HTML document and the object modelexposed by the browser.

Before we go a n y fur ther let’s take a look at the fo l lowing
JavaScript example (HelloWorld.js)which usesthe WSH object model
to create the ever popular ‘Hello World’ message box.
v a r O K O n l y = 0 ;
v a r I n f o I c o n = 6 4 ;
v a r WSHShel l = W S c r i p t . C r e a t e O b j e c t ("WScript.Shell") ;
/ / H e l l o W o r l d f o r WSH a n d J a v a S c r i p t
f u n c t i o n H e l l o W o r l d ( )

{
WSHShe11. Popup

(
" H e l l o W o r l d f r o m WSH a n d J a v a S c r i p t ! " ,
0 , / / t i m e o u t ( 0 = i n fi n i t e )
“ H e l l o W o r l d " ,
O K O n l y | I n f o I c o n

i
}

/ / c a l l t h e f u n c t i o n a n d e x i t
H e l l o W o r l d ( )  ;

W S c r i p t . Q u i t ( ) ;
Execut ing this example script is as simple as double c l ick ing on the
JavaScript file (HelloWorld.js) f rom the Windows shell, or executing
‘escript HelloWorld.js’ from a console window. For more information
on obtain ing, insta l l ing, and us ing WSH see How can I get the Win‑
dows Scripting Host?

You wil l notice that a variable wsHShe11 is initialisedby the state‑
ment W S c r i p t . C r e a t e O b j e c t( " W S c r i p t . S h e l l " ) . The W S c r i p t
object is the WSH object model, act ing asthe gatewayto the function‑
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A universal script host
Windows Script ing Host could be a long overdue replacement for the

MS-DOS batch fi le language.To m Guinther explores the object model

which al lows for interact ion between a scr ipt and i t s environment.

ali ty provided by WSH. In this particular case, the wsHShe11 variable
is initialised to hold an instance of a WshShe11 object. The WshShe11
objectprovides access to environment variables, the registry,anda few
other miscellaneousfunctions includingthe P o p u p methodusedto dis‑
play the ‘Hello World’ message box. The parameter passed to the C r e ‑

a t e O b j e c t method is the OLE automation program ID for the type of
instance you want to create, in this case W S c r i p t . S h e l l .

Beyond providing access to otherobject types, the w S c r i p t object
providesbasicproperties sucha s V e r s i o n and S c r i p t F u l l N a m e . The
following scr ipt (WScript.js) uses a l l the general properties provided
by WScript.
v a r WSHShel l = W S c r i p t . C r e a t e O b j e c t ( " W S c r i p t . S h e l l " ) ;
/ / m a i n s c r i p t b o d y
{

W S c r i p t . E c h o ( " W e l c o m e  t o  "  +  W S c r i p t . N a m e  +
" v e r s i o n " + W S c r i p t . V e r s i o n ) ;

W S c r i p t . E c h o ( " E x e c u t i n g s c r i p t " +
W S c r i p t . S c r i p t N a m e + " ( " +

W S c r i p t . S c r i p t F u l l N a m e + " ) " ) ;
W S c r i p t . E c h o ( W S c r i p t . N a m e  +

" i s e x e c u t i n g f r o m " +
W S c r i p t . F u l l N a m e  +  "  i n  "  +
( W S c r i p t . I n t e r a c t i v e  ?

" i n t e r a c t i v e mode" " b a t c h m o d e " ) ) ;
v a r a r g s = W S c r i p t . A r g u m e n t s ;
W S c r i p t . E c h o ( " Yo u p a s s e d " + a r g s . l e n g t h +

" a r g u m e n t s "  )  ;

f o r ( i = 0 ;

{

W S c r i p t . E c h o ( " a r g  # "  +  i +  " :
ae
W S H S h e l l 1 . P o p u p ( " S c r i p t C o m p l e t e " )

W S c r i p t . Q u i t ( )  ;

i < a r g s . l e n g t h ; i + + )

" +  a r g s . I t e m ( i ) )  ;

}

The fo l lowing is the output of the WScript.js script:
C : \ W S H > c s c r i p t W s c r i p t . j s t e s t i n g 1 2 3
Welcome t o Windows S c r i p t i n g H o s t v e r s i o n 5 . 0
E x e c u t i n g s c r i p t w s c r i p t . j s ( c : \ W S H \ w s c r i p t . j s )
Windows S c r i p t i n g H o s t i s e x e c u t i n g f r o m
C:\WINNT40\SYSTEM32\CSCRIPT.EXE in i n t e r a c t i v e mode
Y o u p a s s e d 4 a r g u m e n t s
a r g # 0 : t e s t i n g

a r g #1 : 1
a r g # 2 : 2
a r g # 3 : 3

The WScript.js example makes judicious use of the E c h o methodto
display output to the console window. If WScript.js is r u nfrom the Win‑
dows shell theneachoutput stringwi l l bedisplayed in a separate popup
message.Alongwith the basicw s c r i p t properties,the numberandvalue
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of each argument passed to the script is displayed. Access
t o arguments i s provided b y obtaining a w s h A r g u m e n t
objectvia theA r g u m e n t s method.Finally,for exhibition
purposesthescript terminatesusingtheQu i t method,
whichwillspecifyanexit codeof zero( 0 ) ‐optionally,
an error code can beused, for example Quit ( - 1 ) .

WSH also provides the abil i ty to execute external
programsvia the W s h S h e l l . r u n ( ) methodand you can
create andmanipulate Desktop shortcuts (wshShortcut)
andURLshortcuts(wshUr1Shortcut).Forsystemadministratorswrit‑
ingloginscripts, thewshNetwork object is providedto allow enumera‑
tion, mapping, connection, and disconnection of network drives and
printers. The examples provided with WSH show most of this func‑
tionality in action, but I wrote the followingscript to create two URL
shortcutsto the Microsoftscriptingsites mentionedin the sidebar.Note
that the script uses the S p e c i a l F o l d e r s method o f WshShe11 t o find
the pathof the Windows Desktopfolder. Whentheshortcutsarecreated
they wi l l appear on the Desktopfor easy reference.
/ / m a i n s c r i p t b o d y
{

v a r W S H S h e l l =
W S c r i p t . C r e a t e O b j e c t ("WScript.Shell");

/ / Read d e s k t o p p a t h u s i n g W s h S p e c i a l F o l d e r s o b j e c t
v a r D e s k t o p P a t h =

WSHShel1l.SpecialFolders ("Desktop") ;

v a r u r l L i n k = WSHShell.CreateShortcut ( D e s k t o p P a t h
+ " \ \ M i c r o s o f t S c r i p t i n g S i t e . U R L " ) . ;

u r l L i n k . Ta r g e t P a t h  =
“ h t t p : / / w w w. m i c r o s o f t . c o m / s c r i p t i n g " ;

u r l L i n k . S a v e ( )  ;

v a r u r l L i n k = WSHShell.CreateShortcut ( D e s k t o p P a t h
+ " \ \WSH Documentat ion S i t e . U R L " ) ;

u r l L i n k . Ta r g e t P a t h  =
“ h t t p : / / w w w. m i c r o s o f t . com/msdn/sdk / ine tsdk /

h e l p / w s h / w o b j . h t m "  ;
u r l L i n k . S a v e ( )  ;

Goodbye DOSbatchfiles
Tncase you hadn’t guessed by now WSH is an obvious and long over‑
due replacement for the MS-DOSbatchfile language.Thedocumenta‑
tion provided with WSH alludes to this but places moreemphasis on
the use of WSH bysystemadministrators. Oneof the primary reasons
that WSHcouldreplaceMS-DOSbatchfiles is that it is fully extensible
via ActiveX. Secondly, it is obviously very appealingbecauseit is a uni‑
versal scripthost,which is to say that it is language independent.While
Microsoft provides ActiveX scr ipt ing engines for VBScript and
JavaScript, third parties are already, or soon wi l l be, releasing your
favourite scripting languagefor usewith ActiveX scripting hosts.

Scripting.FileSystemObject
Recently,on a project I havebeen working on for quite a few months,
I reached that crit ical point where the number of sub-projects and
relationships grew too largeto buildeachcomponent manually.What
I needed wasa build system. My thoughts turned to wr i t ing a batch
file system. Although this seemed logical, inside I was grimacing, as
I would ratherpoke myself in the eye than write batchfile code.

I thought I would research intohowI could useJavaScript instead.
I knew that WSH was one key part of the equation, but I wasn’t sure
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that JavaScript hadthe facilities to do the types of operations I would
need. However, thanks to the abi l i ty of JavaScript to use objects,
includingobjects of the ActiveX type, there was no needto worry.

It turnsout that the latestversionsof theMicrosoftscriptingengines
includequite afewobjects whichexpose theentirefile system in anele‑
gant, object-oriented way. The root object S c r i p t i n g .F i l e S y s t e m O b ‑
j e c t provides access to files, folders, and drives. You can create an
instanceof a file systemobject asfollows:
/ / J S c r i p t 3 . 1 fi l e s y s t e m h e l p e r o b j e c t
v a r F i l e S y s t e m = W S c r i p t . C r e a t e O b j e c t(

" S c r i p t i n g . F i l e S y s t e m O b j e c t " );
Once youhaveoneof these objects youcan dojust about anything

you can imagine, includingcopying,deleting, creating, moving,open‑
ing, and enumerating files and folders. You can easily access and
extract filename components such as drive, path,file name, or exten‑
sion,aswellasquery informationabout theexistenceof files, folders,
and drives. Finding information on drives is trivial, includingavail‑
able disk space, total disk space, drive letter,and the type of file sys‑
tem on the drive.

Given the ease of use and flexibility of JavaScript, combined with
the S c r i p t i n g . F i l e S y s t e m O b j e c t functionality (not t o mentiongreat
WSHfunctionality suchas . R u n ( ) , . P o p u p ( ) , .Echo ( ) , .Environment,
and W S c r i p t .A rgumen ts ) I was sure that I could implementa great
buildsystem without usingany batchfile codeat all.

Alas, there was one pieceof functionality whichdidn’t seem to be
available in any shape or form. I spent hours online unsuccessfully
searching for the ‘easy’ answer. What was standing in my way? Sim‑
ple. Iwas unableto find any way of obtainingor changingthe current
working directory. HadI come all this way to suffer this defeat?

No.Beingsoclose to the brassr ingmy givingup was notanoption.
The obvious solution was to createan ActiveX automation control
which could get and set the current directory. Setting out to do this I
was quite surprised that in 30minutesI hada ful ly written andtested
automation object. How I wrote the automation object is a story for
another time, but unti l then I have includedmy automation object, a
registrat ion file, areadme.txt, and the sample scripts from this arti‑
cle on EXE OnLine. Untilnext time, enjoy! a

Tom Guinther is workingfor Vireo, acompany developingdevice‑
driver tools. Hecan bereachedvia emailat tomg@vireo.com. The code
E xX E for this article is availableon EXEOnLineanddirectly
ON CIN € viaftpatftp://ftp.exe.co.uk/pub/exestuff/9804_Java.
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The art of turning from Cto G++
After Knuth, PlayStations, and the ACUU conference, FrancisGlassborowturns hisattention
to the ternary operator and identifies a potential trap in the precedenceof assignment.

| suppose that it might beconsideredchurlish to complain about the
continued slippage in publishing the new editions of the first three

volumes of the classic work The A r t of Computer Programming. B u t
I really want the author, Donald Knuth, to deliver the 1stedition of
volume four and five as soon as possible. The 3rd edition of volume
two - SeminumericalAlgorithms (ISBN: 0-201-89684-2) ‐ is now out.

There are rather more changes to this volume than there were
to volume one. In several places the author marks
items as work in progress and I think that this is the
main problem with delivery. As he moves f rom
the deep fundamentals to more advanced
aspects he faces increasing change and no draft
is ever up to the minute.

Seminumerical Algorithms is a vital study for
anyone interested in pseudo random number gener‑
atorsand general arithmetic ( i t includes an interest‑
ingultra-fast integer multiplicationalgorithm which
is probably of no practical use). Keep in mind that
this work is notwritten for a commercialapplication
programminglevelbut isabout the fundamentals on
which good programming is built.

One interesting change between the 2nd and 3rd
editions is that the tables of good values for pseudo
randomnumberalgorithms havechanged because of
the preponderance of 32- rather than 36-bit systems. I wonder how
many programmers realise that the choice of values is sosensitive to
the underlyinghardware architecture?

A second change is that in the few places where the author uses a
high-level language, C has replaced Fortran. And I note that many
more names in the index are wr i t t en in the script of the person’s
native language. This leads to the question of why has he written his
own, and his children’s names, in Chinese?

Games programming
In the world of magic - conjuring, for example - the tr ick designer
is rarely the performer. The abi l i ty to design new tricks is a talent
that is rarely associated wi th the ability to perform to an audience.
The same applies in many creative fields. Unfortunately, the com‑
puter games industry often fails to recognise this. They know that
they need good games play and creative ideas (wel l , some do) but
seem to think that this means a requirement for creative program ‑
mers. I think that is a mistake.

However, if you think you havethe creativity to design a new game
and the coding abi l i ty to implement it then you should investigate
Sony Interactive Entertainment’s Yaroze product. It comes with all
you needto start exploringgame development for Sony’s Playstation.
You need a PCand a TV and plenty of enthusiasm. And you would
probably be advised to buy a copy of the special version of CodeWar‑
r i o r which provides rather better support than the tools and copy of
G++ (GNU’s C++) which come in the box.

If you want to know more either call Sony ComputerEntertain‑
ment Europe (0171447 1600) or check its web page (http://www.scee.
sony.co.uk/).

European C/C++/Java Developers’ Forum 98
This year ACCU’s conference is beingheldat the Oxford Unionon Sep‑
tember 11th& 12th.The inclusive(food, tax,etc)cost to members is being

kept at £99.90 for the two days. Non-members wil l
have to pay a bit more ( o r become members). For

now,just put the dates in your diary sothat you
wi l l not miss i t .

While the talks and seminars w i l l be
excellent ( I ' l l tell you moreabout the line‑

up of speakers another t ime) the most
valuable thing about attending con‑

ferences is the chance to meet other
like-minded people. Last year’s event

hummed in the intervals and throughout the
reception. I have every reasonto expect that the

same wi l l be true this year.

Last month's problem
And n o w to the substance of this column. Last
month I set you a problem to consider: what does

the following code do?
# i n c l u d e  < s t d i o . h >
i n t m a i n ( v o i d ) {

i n t  i ;
p u t s ( " A n i n t e g e r p l e a s e : " ) ;
s c a n f ( " % d " , & i ) ;
i * = 4 ? i 6 & 7
p r i n t f ( " % d \ n " , i ) ;
r e t u r n  0 ;

The problem line is the one containing the conditionalexpression.
In order to understand it you must beable to parse the complete state‑
ment. To do that you need to know the precedence of the operators.
You probably know that the precedence of a l l assignment operators
is the same and that they are evaluatedr igh t to left. If you area C pro‑
grammer you wi l l also know that the condit ional operator has a
higher precedence than assignments. If you are a C++ programmer
you may not besocertain.

Hidden in that previous paragraph is an over-simplification. In
general, languagesaredefinedby grammars andthe concept of ‘prece‑
dence’ is aconsequence of the way in which most grammars are writ‑
ten. Nowhere in either Cor C++ is the concept of precedenceactually
defined. It is referred to in footnotes because the writers believe that
it can bededuced from the syntax ( formal grammar). In the case of C
they arecorrect. Let meapply the rulesand see what results.The first
two operators are *= and ? : . The rules say that the first operandof ?:
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must bea logical-OR expression. The simplest sub-expression which
meets this requirement is ‘4’. Wecan start parsing the statement:
i * = ( 4 ?
Between the ? and : we needan expression. That includes an assign‑
ment expression, which means we can continue:
i * = ( 4 ? ( 1 & 7 ) : i
The C grammar requiresthat the third operandof a conditionaloper‑
ator bea conditional expression (no, that does not require the use of
a conditional operator, it is part of a hierarchy; a conditional expres‑
sion includes logical-OR expressions which include logical-AND
expressions and so on). This means that the complete parse must be:

( 4 ?( i& 7 ): a i ) | =4 ;
Wemust consider the type of (4 ? (i &= 7) i ) . According to

the rules for C, assignment expressions return an rvalue, anda free‑
standingvariable alsoevaluates to an rvalue.This meansthat (4 ? (i
&=" 7) i) returns an integer rvalue. But that is no use asthe first
(left-hand) operand of an assignment operator. This means that (4 ?
(i &= 7) : i) |= 4 generates a syntax error in C. D o I hear you
grumbling that I cheated by asking about a program which cannot be
compiled? Lookagain,where did I claimthat this was a Cprogram? Let
us t ry C++ and wewil l come across some surprising differences.

It is easy to miss the first vi tal change with a casual glance at the
formal grammar. However, if we look more carefully we wi l l notice
that the th i rd operandof aconditionalexpressionin C++ is an assign‑
ment expression. This has a dramatic effect. It means that the scope
of a conditional operator in C++ has been extended so that it ‘con‑
sumes’ t ra i l ing assignment operators. The in i t ia l assignment opera‑
tor is sti l l dominated by the conditional operator but the trail ing one
is embraced by the conditional too. Wemust parse the statement as:
i ‘ * = ( 4 ? ( i & 7 ) G @f = ) :
There are no C++ syntax errors in this statement. We can say what
the program does.

It first collects an integer value from s t d i n . It then performs an
exclusive bitwise ORwith the result of masking out a l l but the three
lower order bits of i and prints out the result. This is equivalent to
zeroing the three low order bits of the original input value. Because
of the sequence points in the conditional operator (see last month’s
column) the statement does not exhibit undefined behaviour. How‑
ever, be careful of simplification to:
i * = i & =7 ;
That does have undefined behaviour. There is an attempt to assign
to i twice between sequence points (the only ones present are those
at the end of a complete expression). You must simpl i fy it the whole
way to:
i * = i é & 7 ;
which is the simplest portableway of maskingout the three low order
bits of an integer.

eos

Ambiguous precedence?
Str ic t ly speaking, there has been no change to the actual operator
precedence and the table on page 121of The C++ ProgrammingLan‑
guage, 3rdEdition is wrong. (I believe that later print ings w i l l revert
to the earlier ordering.) What has changed is the scope of the oper‑
ator. In pract ice th is looks v e r y much l ike a change in operator
precedence and it takes considerable thought to realise attempts to
describe it in such terms are doomed to failure. What we have to
recognise is where the conditional operator ends. Unlikeother oper‑
ators it does not end at the firs t operator of lower priority. It isn’t
the only operator to behave l ike th is but the others, such as () and
[ ] , have visible terminators.
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Something more
You may wonder what the designers of C++ were t ry ing to do when
they changed the rules to create this surpr is ing position. The first
th ing which mustbe recognised is that any changes they made hadto
be such that valid C programs would continue to compile to do the
same things. After hours of threading through the C++ grammar, I
believe that the changes made in this area meet this constraint. How‑
ever, I am notgoing to stake my li fe on it becauseI have seen too many
experts t r i p over when interpretingthis area. I havethe advantage of
havingseen their mistakes.

The b i g change was motivated by the desire to allow the condi‑
tional operator to return an lvalue. At the time that the change was
made assignment expressions returned lvalues in C++ while free‑
standing variables returned rvalues ( th is was recent ly changedso
that a free-standing variable is evaluated for an lvalue, ie the stored
value is not fetched).

The desire to make this change to the conditional operator was
motivatedby a number of low-level idioms which would normal ly be
burieddeep inside the implementationcode for a class. But let me give
a tr iv ia l example of what the change was intended to support.
i n l i n e T & m a x ( T t 1 , T t 2 ) {

r e t u r n t l > t 2 ? t l : t 2 ;

If we stick to the C rules, this fails because the conditional opera‑
to r wi l l return anrvalue which canonly bind to a value or c o n s t ref‑
erence return.Mak ing the simple change sothat this function works
as expected opens up the floodgates. Once we allow the conditional
operator to return an lvalue we allow such things as:
i > j ? i : g j = 4 ;
and we have to decide which the programmer should mean:
i > j ? i : ( j = 4 ) ; o ( i > j ? i :5 )= 4
I suspect that the final choicewas motivated by making
i > j ? i s t 4 : 455 ;
do what seems reasonable; in other words make the second and th i rd
operands behave as simi lar ly as possible. With the changes which
were made, the following two statements behave alike.
i > j ? i s 3 : j = i ;
7 <24a.259 =a i = 3;
Once we have got this far we are caught in the trap that the relative
precedence between assignments and conditionals w i l l depend on
where the assignment occurs, e i ther that or break a ream of C
source code.

As we see, en t i r e l y reasonable steps lead to surpr is ing conse‑
quences. C++ has paid heavily for rema in ing consistent w i th C. Java
programmers might say that the price was too h igh but then I think
that by usingClikeexpressions Java has paidanotherhighprice, pos‑
sibly too h igh a one.

This month's problem
Does it matter that i; is evaluated asan rvalue in C and an lvalue in
C++? Of course the answer is less obvious than y o u might think.

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, call
01865246490or emailfrancis@robinton.demon.co.uk.
European C & C++ Developers’Forum 1998: Oxford September 11th
& 12th (Notechange of date)
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Westmoreland House
80-86 Bath Road
Cheltenham Glos GL53 7JT
01242 229700
01242 2299701
heidik@selectst.com
www.selectst.com
SELECT Software Tools providesa
business-driven solution to
companies adopting component‑
baseddevelopment. Through its
market-leadingproducts and services,
SELECT enables the modeling,
managementand assembly o f
enterprise-class applications from
components.

Stingray Software, Inc
9001Aerial Center, Suite 110
Morrisville, NC27560 USA
Tel:0019194610672/001800 924 4223
Fax: 001919 4619811
sales@stingray.com
www.stinray.com
Stingray create best of breedobject
orientateddeveloper tools for
Windows Programmers. Products can
besolddirect andthrough Resellers
andDistributors.
Superbase Developers Pic
14Regent Street
Cambridge CB2 1DB
Tel: 0118 944 8962
Fax: 0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase 3.2provides apowerful
development environment for data
basedapplications with modern
features andgraphical2-way
development tools including source
code generation.

System Science
1-6 Bradley's Close,
White Lion Street, London N19PN
Tel. 0171833 1022
Fax.0171837 6411

Take Five Software Ltd
The Surrey Technology Centre
40Occam Road
Surrey Research Park
Guildford
Surrey, UK
Tel.: ++44 1483295050
Fax: ++44 1483573704

HELP SYSTEMS
PeterboroughTechnical
Communication
8Whitewater, Peterborough PE2 6FB
Tel. 01733 237037
Lo-call 0345 419470
Fax. 01733 239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creation of manualsandon-screen
help systems, Please callor e-mail for
our free informationpack.

LIBRARIES
Wintertree Sof tware Inc.
69BeddingtonAve. Nepean,
Ontario, Canada K2J 3N4
Phone: 001613 825 6271
FAX:0016138255521
sales@wintertree-software.com
www.wintertree-software.com

Spellingchecker andthesaurus
components for C/C++, MFC, Visual
Basic, or Delphi applications.

MIDDLEWARE
OpenLink Software
Amy Johnson House
15Cherry Orchard Rd
Croydon, Surrey CR9 6BB
Tel: 01816817701
Fax: 01816817702
Contact: www.openlink.co.uk
OpenLink Software is an industry‑
leading developer anddeployer of
secure, highperformance database
connectivity technology, independent
operating system, network protocol
andunderlying database engine.

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

PUBLISHING
Addison Wesley Longman
(Addison-Wesley)
Edinburgh Gate, Harlow
Essex CM202JE
Contact: Customer Info Centre
Tel: 01279 623928
Fax:01279 414130
enq.orders@awl.co.uk
www.awl-he.com/ computing
A wide range ofbooks onsoftware
development, object-oriented
technology and programming from
authors such asWatts Humphrey,
Erich Gamma, FredBrooks, Donald
Knuth andBjarneStroustrup.
AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel. 0171482 2893
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/
approfessional
Book publisher on internet
development,programming, PDAs,
software agents andmore. Specialists
in Macintosh books.

Digital Press
Butterworth-Heinemann
Linacre House, Jordan Hill
Oxford OX28DP
Contact: Sophie Foster, Product
Manager
Tel: 01865 314456
Fax:01865 314572
www.bh.com
sophie.foster@repp.co.uk
Leading Publisherof books for
professionalprogrammers and
software engineers. DigitalPress
publishes high-quality, leadingedge
books ontopics such asMicrosoft
Exchange, Windows NT Server,
Intranet Development, MicrosoftSQL
Server, Open VMS, X-Window
Systems, UNIX, Linux, Lotus Notes,
Web Servers,

Prentice Hall Europe
Campus 400
Marylands Avenue
Hemel Hempstead
Herts, HP2 7EZ
Contact: Customer Services
Tel: 01442 881891
Fax: 01442 882288
ibd_orders@prenhall.co.uk
Weare the publisher ofbooks and
CD-basedtraining materials in all
areas of computing - anddistribute
leadingimprints such asQUE and
SAMS.

O'Rei l ly
Sheridan House, North Way
Andover, Hants
Tel: 01264 342832
Fax:01264 342761
Contact: Customer Servs Dept
e-mail: itpuk@itps.co.uk
Leadingpublisher of books for Perl,
C++, UNIX, Open Systems, Windows
NT andthe Internet.

SECURITY PRODUCTS
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
bl@blcs.co.uk
www.bics.co.uk
Wespecialise in design and
manufactureof computer security
products. Anchol, Lure Booster,
Deadlock(Dongles)andC.L.A.M.P
Alarms

Data Encryption Systems Ltd
Silver Street House,
Silver Street, Taunton,
SomersetTA13DL
Contact Roy Davidson(Sales)
Tel. 01823 352357
Fax.01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftwaresecurity
products developed asasolution to
softwarepiracy and theft
Glyn Williams & Associates
Ladywood House, Ladywood,
Near Droitwich Spa,
Worcestersh i reWR90AJ
Tel. 01905 757700
Fax. 01905 757800
gwa@gwassoc.demon.co.uk
Software|Hardware copy protection
systems - The professional choice for
security andfeatures. Worldwide
support.
Rainbow Technologies Ltd
4The Forum, Hanworth Lane
Chertsey, Surrey KT169JX
Tel. 01932 579200
Fax.01932 570743
sales@uk.rnbo.com
Only Rainbow delivers leading edge
technology andISOcertifiedquality
for softwareprotection and license
management.

Softlok International L td
Softlok House, 2 Bark Street East
Bolton, Lancashire BL12BQ
Tel. 01204 436000
Fax.01204 436025
sales@softlok.com
Protectyour future, protectyour
software. Establishedin 1987,Softlok
specialises in software piracy
protection.

Superbase Developers Plc
14Regent Street
Cambridge CB2 1DB
Tel: 0 1 1 8944 8962
Fax: 0118 954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2 offers powerful data
encryption andan RSA encryption
library with user-definablekey lengths
andbuilt-in emailsupport for secure
communications anddata
management.

TRAINING
Brooks Associates
Bismore, Gloucestershire GL6 7DG
Tel: +44 (0)1452 770060
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 Christ ine Shakespeare
Tel. 01452 814 303
Fax.01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRis aTraining, Consultingand
DevelopmentCompany offering
scheduled, customised, 1-2-1, on-site
education. All our courses are basedon
practical, hands-onexercises andwe
a i m to teachprogrammers to develop
database applications in Delphi, Visual
Basic,Access, Clipper andVO.

LearningTree International Ltd
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mot t
Tel. 01372 364600
Fax. 01372 364611
uksales@learningtree.com
www.learningtree.com

Cecily HillCastle,
Cirencester
Gloucestershire GL7 2EF
Contact Customer 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 Park
Southampton, S0167NS
Tel: 01703 769996
Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object People havea world-wide
reputation in assistingclients adopt
and make successfulprogress 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 isaninternational training
andconsultinggroup offeringa wide
range of courses, to transfer the
expertise to develop newmulti-tier
systems. Valtech has trained 5000
people throughout Europe in 1997,
and is recognizedasthe European
leader in Object Technology Transfer.

WEB APP DEV
Unipalm
1St Marys Court, High Street
Newmarket, Suffolk CB88HQ
Tel: 01638 569669
Fax: 01638569601
Email:exe@unipalm.co.uk
Specialist Intranet|Internetsoftware
distributors. ColdFusionApplication
Server, ColdFusionStudio for rapid
deployment of database driven Web
applications. Netscape - award‑
winn ing client, servers and
development tools for Web,
messaging andcrossware
applications.
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Th ink ing in Java reviewed by Lloyd Blythen

Tt learn, teach,’
runs the maxim.

The insights Bruce
Eckelgives in Think‑
i n g in Java (T IJ )go to
prove i t . To h is new
book Eckel br ings
years of experience of
delv ing in to pro ‑

gramming languages and teaching them to
developers ‐ and he really knows his stuff.

Eckel’s previous texts, on C++, benefited
from his work on the language’s standards
committee. To that committee he brought an
insistence on understanding why a language
works as it does, and why it hasstrengths and
shortcomings in certainproblem domains. In
T I Jhe assumes that programmers share the
same attitude, the better to help them exploit
Java. It’s a reasonable assumption, for Eckel
took the laudable risk of placing successive
drafts of T7.Jon hiswebsite (www.BruceEckel.
com)and invi t ingfeedback fromreaders.The
result is a huge - and hugely informative ‑
tome, of 17chapters and over 1100pages.

T I J is distinguished early by i ts chapter
contents (helpfully introduced ina l istof one‑

paragraph summaries). Instead of slavishly
opening wi th ‘Hello, world!’, which is rele‑
gated to the exercises, the first two chapters
are given over to objects. Here, as every‑
where, the emphasis is on how rea l software
problems are approached and how to design
clean solutions wi th Java.

Given how deeply T I J considers its sub‑
ject, it is agreeably easy to follow. Eckel intro‑
duces constructs, concepts, andkeywords not
so much to define Java as to impar t a useful
understanding of i t . This eventually leads
h i m to touch on design patterns, Java 1.2,
threading, and other subjects of real interest
to developers. He consistently examines lim‑
i tat ions in Java, and explains where pro ‑
grammers need to be careful, and why.

There is plenty of source code in TWJ, all
of it concise and helpful, and much of it use‑
ful. The first program, for instance, pr in ts
out system properties. Source is freely avail‑
able in electronic fo rm from Eckel’s Website.
No disk accompanies the book, but T I J can
be separately purchased on a CD which also
contains seminar material.

Tradi t ion demands find ing faul t wi th a
book regardless of i ts excellence ( i n TIJ’s

B O O K  R E V I E W S

case, a call merelyto nitpick).Here goes. The
book is o n l y sparsely i l lustrated, and
althoughEckelhasa readable style, extra pic‑
tures might make it even easier to under‑
stand. For such a large volume the index is
qu i t e short, a l though th is is offset by a
detailed table of contents. There is no source‑
code index, and no index to the illustrations.
But neither are there a n y notable omissions
from the subject matter within TJJ’s scope;
on ly my personal hobby-horse ‐ the needfor
greater coverage of CLASSPATH, i ts implica‑
tions and applications ‐ rocks on gently.

I recently read an online lament that no
text does for Java what Petzold’s did for Win‑
dows; wi th the launch of Eckel’s book, that
complaint w i l l be as outdated as non‑
portable code.

o¢ Verdict: highly recommended

Title: Thinking in Java.
Author: ‐ BruceEckel
Publisher: Prentice-Hall

0-13-659723-8
$36.95
1152

Developing ActiveX Components w i t h Visual Basic 5.0 reviewed by Gavin Smyth
his book is a real
gemhid ingunder

a rock. It was in my
pile when I wrote the
r e v i e w  o f  V i s u a l
Basic books in Feb‑
ruary ’s EXE but I
discounted it at the
time becausethe title

suggested it was too specialised. However, it
covers a lot more than ActiveX objects and
overcomes two of my major complaints about
most VB books. First , it repeats very l i t t le of
the material included in Microsoft’s online
documentation (the author says in his intro‑
duction, ‘ I ’ l l le t y o u intoa l i t t le secret: the
Visual Basic 5.0 documentation is not bad at
all’). Second, it is much more advanced than
any other VB bookI have read sofar - l i t t le
space is wasted descr ib ing the IDE or lan‑
guage syntax, for example.

Developing ActiveX Components wi th
Visual Basic 5.0 starts witha l i t t le b i t of his‑
t o r y about ActiveX and touchesb r i e fl y on
object orientation. It then gets down to the
serious business of developing and us ing
ActiveXobjects, anddescribes the similarities
and differences between code components

saleveloper's Resource

E X E  a p r i l  1 9 9 8

(DLLs), servers (EXEs), controls, and docu‑
ments. A long the way, there are discussions
on, among other th ings: object lifetimes;
events versus OLE callback functions; multi‑
ple process and thread issues; the Internet,
inc lud ing downloading, versioning, security,
and licensing; and a brief comparison with
component development in C++.There are the
occasionalplugs for other booksby the author
and software produced by h is company,
Desaware,buteventhese arenot too intrusive.

Ratherthanjust presentingasingle answer
to each problem, Appleman usually describes
a number of approaches together with their
advantages and disadvantages, giving the
reader a good understandingof the associated
concepts. He points out where there are prob‑
lemswith VB, includingany bugshe hascome
acrossandany workarounds for them. Most of
the examples are short andwell explained,but
there are two fair ly substantial developments:
a stock market price ActiveX server which
monitors prices from the Internet ; and a
scrollingmarquee control.

The w r i t i n g style i s very clear andfollows
a logical progression. Where there are for‑
ward references they are accomplished with
litt le repetition of material.

The accompanying CD does not add very
much to the book. In addition to the sample
code, it has some demonstrations of
Desaware products and a number of arti‑
cles wr i t t en by Appleman. The la t te r a re
quite in te res t ing but n o t worth buy ing the
book for.

The only faults I couldfind were the occa‑
sional slightly patronisingcomment and bad
joke! Despite i ts re la t i ve ly h i g h price, this
book should be on the shelf of every Visual
Basic developer.

By the way, there are a few updates to the
book on the Desaware web site, inc lud ing a
short ‘extra chapter’ on mul t i th read ing fol‑
l o w i n g improvements in VB asa result o f
Microsoft’s Visual Studio Service Pack 2.

¢ Verdict: highly recommended

Title: Developing ActiveX Components
with VisualBasic5.0
DanAppleman
Ziff-Davis Press,1997
1-56276-510-8
£46.95
720pages

Author:
Publisher:
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Exclusive Offers for EXE Readers
EXE Juggling Ball Set

Embossedwi th the name of you r favourite magazine, EXE’s juggling balls provide instant
stress relief from everyday mental pressures. Increase your l i fe expectancy for £9.95 a set

( inc. postage and packing)

EXE Portfolio Case
This year’s key fashion accessory. Styl ish and practical, the
EXEportfolio case wi th adjustable shoulder s t rap is made
of durable, waterproof black fabric and is the ideal way to
car ry disks, printouts, lap-tops or just your sandwiches.
Stay ahead of the supermodels for an irresistible £7.95
(inc. postage and packing)

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

rigidly within the binder, but can beeasily removedwhen
needed. Never misplace your EXEsagain for a minimal
£6.95 or £12.95 for two (both inc. postage and packing)

EXE Subscribers Club Books available C++ DistilledDelphi Component Design
Selection RRP Club Price In EXE Managing Technical People
Microsoft Office 97: The complete Reference £28.99 £23.19 dan 98 C++ Interactive Course
Oracle 8:The Complete Reference Guide £46.99 £37.59 Jan 98 Teach Yourself C++ Programming
Objects on the Web £28.99 £23.19 Jan 98 C++ - How to Program
Windows NT & UNIX Integration Guide £39.99 £31.99 Jan 98 Windows NT 4.0 Server Unleashed
CORBA: Distributed Object Using Orbix £27.95 £22.36 Dec 97 TCP/IP Unleashed
Teach Yourself Java 1.1 in 21Days £37.49 £29,92 Dec 97 Netware Unleashed
Web-Enabled Applications Programmed on the Net 45.99 £34.49 Dec 97 ActiveX from the Ground Up
UML Distilled £23.95 £19.16 Oct 97 Visual J++ Handbook
DSDM Dynamic Systems Development Method £27.95 £22.36 Oct 97 The Cyberia G u i d eto Smart Web Publishing
The C++ Programming Language Third Edition £27.95 £22.36 Oct 97 The Java Language Specification
Borland C++: The Complete Reference £29.95 £23.95 duly 97 The JavaTutorial
Developing Software Applications £33.95 £27.15 duly 97 The Java Class Libraries
The Visual InterDev Handbook £19.99 £15.99 duly 97 Client/Server Unleashed
The Year 2000 Problem Solver £22.95 £18.35 July 97 JavaScript Essentials
Concurrent Programming in Java £29.95 £23.95 June 97 The Java Virtual Machine Specification

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

‐ Olenclose acheque for____ ‐ ‐ ‐__(payable toEXE Magaz i ne&drawn onaUKbank)
(1 enclose a company purchase order. Please send an invoice.
Simply fax to 0171 970 4895 1350 (with purchase order) or post (wi th cheque)
this form with your order to:
EXE Subscribers Club, Centaur Communications Limited, Freepost 39

Please al low 28days for delivery.

Name
Address

Postage at£3.50 per order ( for books on ly ) TOTAL. Postcode
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AMS are a small but rapidly expandingsoftwa ‘
development fortheTelevisionBroadcastingIn

We are looking for acouple ofexceptionallybright
“dynamicteamusingleading-edgeR e ain1a\
It is essential that you have commercial ‘Delphijo} d p e eameeeneeDatabases. ‐: 7

emailSarah_Janes@AdvancedMediaSystems.comFax(0181) 960 7722Address206-208Latimer ARPECOP OCR CHISTES EP O t y >

SYBASEDEVELOPER
London (City) & Surrey £30,000 upwards
For major financial company, experience of
stored procedures, ‘C’ or C++ plus basic DBA
skills. (Visual Basic or Powerbuilder experience
useful). Please call Darren Liscoe on 0171 839
2626

Ref: DL-3803/EX

SOFTWARE DEVELOPERS- JAVA, C++, OOD
Coventry salary depending on experience
Here’s your chance to join one of Europe’s
leaders in JAVA and C++ development. Do you
have a good understanding of Object
Orientated Methods as well as a knowledge of
JAVA? Excellent opportunities await in a
prestigious company based on the outskirts of
Coventry.

Ref: MC-3807/EX

VISUAL C++ & BROADCASTING
Reading to £26,000
A leading company involved in the development
of advanced innovative teletext solutions are now
seeking additional developers. With the new
developments within digital broadcasting, this
opens upa huge potential to develop advanced
information systems within the television. You will
need to be experienced within Visual C++ and
the MFC with at least 6 months’ solid experience.
An interest in television or the broadcasting
industry would be advantageous.

Ref: JJ-3600/EX

DELPHI SOFTWARE ENGINEER
Henley-on-Thames To £30,000 p.a.
Working for a very successful Computer
Technology company in Oxfordshire. Due to float
on the stock exchange in about a year's time so a
company that is going places. If you have over
one year’s Delphi experience within a
development role on a Windows platform please
give me a call. You will be motivated, career
minded and eager to work for a flexible team
orientated company.

Ref: NB-3601/EX

ANALYST PROGRAMMER ‘C’/C++
Farnham,Surrey to £35,000
Microsoft Solution provider who are a leading
provider of document management systems to
clients in varying sectors including utilities and
local government. They require software
developers with good skills in ‘C’/C++, SQL,
ODBC, OLE, Windows95/NT. Excellent career
prospects available.

Ref: TS-3801/EX

VISUAL C++ / VISUAL BASIC
Southampton to £30,000
Our client is a leading financial services provider.
They currently require software developers with
at least eighteen months’ Visual C++ and Visual
Basic development. Additional skills in SQL and
OOD will be of interest.

Ref: TS-3802/EX

VISUAL C++ & CTI
Sunbury £19,000 to £31,000
Use your talents in Visual C++ and the MFC within
this fast growing and dynamic environment of CTI
applications. You will be involved in integrating the
latest technologies such as v o i c e processing, video
conferencing, ISDN and advanced telephony
technology. You must have acquired solid
experience within Visual C++ and the MFC (at least
1 year's) with a willingness to learn new
technologies such as Activex, COM, DCOM.

Ref: JJ-3601/EX

VISUAL C++ SOFTWARE ENGINEERS
Cambridge £22,000 - £30,000
An outstanding opportunity to join this leading
infra-red image processing company. Ideal
candidates must have 2 years’ Visual C++ skills
with at least 6 months’ MFC and Win32 API
experience. Why not balance leading-edge
technology with tradition and Beauty!

Ref: KC-3802/EX

VISUAL BASIC - MARKETING & RETAIL
London Up to £27,000
A highly successful relationship marketing
consultancy requires programmers with two
years’ commercial experience, a minimum of six
months of Visual Basic, six months of Excel and
some knowledge of PC reporting applications.
Superb training, friendly atmosphere, great
progression prospects.

Ref: JA-3805/EX



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 the c r e a m o f v a c a n c i e s i n t h e d e v e l o p m e n t a n d p r o g r a m m i n g b u s i n e s s .

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

Ninety f o u r p e r c e n t of candidates
u s i n g C o n n e c t i o n s , i n response t o
a r e c e n t s u r v e y, have successfu l ly
been f o u n d a pos i t i on w h i c h
p r o m i s e d g r e a t e r c a r e e r p r o s p e c t s
a n d , f u r t h e r m o r e , h i g h e r salaries.

N i n e o u t of t e n candidate
they w e r e m o r e t h a n sat isfied
w i t h t h e marke t knowledge of
t h e C o n n e c t i o n s consultants
they w o r k e d w i t h .

I f y o u ' r e l ook ing f o r the fast lane
past the s low traffic, telephone
The Windows C o n n e c t i o n s
on 0 11 8 9 892444 or m a i l
y o u r C V to:

The W i n d o w s C o n n e c t i o n s
T h e E l m s , 2 6 Broad S t r e e t
Wokingham, Berkshire RG40 1AB
Fax: 0 11 8 9 893322
Email: ma i l@win jobs .co .uk

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

Hampshire

MPEG2
C/C++
TCP/IP
JAVA

Windows NT/95
A lgo r i t hm coding
Real t ime operat ing systems
Multimedia Ref: PH1425

C++ Programmers Hertfordshire
Our client i s look ing f o r b r i g h t graduate e n g i n e e r s w i t h a m i n i m u m o f 1 y e a r ' s
e x p e r i e n c e to j o i n their small bu t well established team develop ing teletext and
s u b t i t l i n g software for m a j o r broadcasters. You will have a g o o d d e g r e e and be a
profic ient C++ programmer. Knowledge of Visual C++, SQL Server, NT Server,
Transact SQL, Visual basic and TCP/IP is h igh ly desirable. Set in a q u i e t v i l l age
location this is a chance to work in a fast m o v i n g e x i t i n g indus t ry w i t h o u t the
hust le and bustle of Central London. Ref: PH1426

Software Design Engineers Hertfordshire
Young and d y n a m i c th is company has a s t r i n g of technological firsts to i t s name
d e v e l o p i n g i n n o v a t i v e hardware and software produc ts fo r the P C i n d u s t r y i n 3 D
and media p r o c e s s i n g techno logy. They offer chal lenging and reward ing careers
to people w i t h enthusiasm, c o m m i t m e n t a n d ability. They have a number of
vacancies and are l o o k i n g f o r g r a d u a t e level candidates w i t h experience in C/C++
W i n d o w s , 3D/Mul t imed ia , Graphics, Device Dr ivers , DSP, Aud io /Video, MPEG 1
MPEG 2, digital video and games. I f y o u want to work on exc i t ing p r o j e c t s u s i n g
the latest too ls a n d techn iques then this i s the place to do i t !

Technical
ERS Technical is a member of the Executive Recruitment Services pic group of companies

Ref: PH1427

R A T I O

The most st imulating
OO jobs in t h e UK!

Ratio Group continuously has vacancies fo r IT
professionals with the following skills

Object Oriented A n a l y s i s and Design
Object Oriented Architecture
Object Oriented Deve lope rs (C++/Java)
Object Oriented Project Management
CORBA/DCOM

for internal roles within Ratio or to jo in one of o u r
prestigious external clients.
Both permanent (£40,000+) and contract (c£1500/week)
positions are available.

For an informal chat regarding these opportunities please call
The Ratio Group on 0181-579-7900,

or e-mail us your CV at jobs@ratio.co.uk
http://www.ratio.co.uk for more det:

Ratio Group
Weknow the objec

For more in fo rmat ion con tac t Pia Hartnell q u o t i n g relevant r e f a t

ERS Technical
Ambassador H o u s e , 575-599 Maxted Road, Hemel Hempstead,
Hert fordshire HP2 7DX
t e l e p h o n e 01442 231691 facsimile 01442 215486
email pia hartneli@ers.co.uk w e b h t t p : / / w w w. e r s . c o . u k / e r s



Solution
Technical Recruitment Specialists

S E N DA C VO RCALL
FOR INFO:
Interactive TV C/C++ multimedia,
to £35k+ S. Coast, Surrey Camb
Internet & e-mail protocols, to £40k

Suffolk
Image processing, interactive apps

Cambridge
Visual C++/C++/Win32, SDK, MFC

Manchester
Borland C++, GUI development Herts
Videoconferencing Bristol
yr : Visual C++, MFC, SDK,
95/NT audio Cambridge

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

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

C++/00, COMMS
London, Berks, Wilts to £35k+bens
| have several top companies, all leaders in
the telecomms & mobile comms industries,
now seeking a number of degree (or HND)
qualified software engineers with
experience of C++ and OOtechniques.
Any experience in the comms industry
would be an advantage but you can look
forward to top salaries and excellent
training in areas such as: GSM, Windows
NT, UNIX, network planning etc. These
companies also offer excellent benefits
packages and career development.

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

H IGH TECHNOLOGY
HYPER-PERFORMANCE

London 30+ Positions

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

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

SOFTWARE
OPPORTUNITIES

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

VISUAL C++
Surrey £22-£45k
My client's products are used for both
road car and motor-sport applications.
You will either be working on conceptual
design or software implementation of a
new Windows 95/NT based application in
small teams of dedicated and
enthusiastic engineers. You should have
a good degree and have at leats 2 years
experience in Windows C++, MFC,
OOD, and GUI design. You will have
excellent opportunities to grow within the
company.

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

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

GAMES SOFTWARE
Near Edinburgh grad level to £30k
My client a i m s to produce the best
games in the world and has grown by
300% in the last year. They are currently
looking for junior engineers with a good
degree and C/C++, a knowledge of 3D
graphics or image processing a bonus.
They also require a games
producer/team leader with a passion for
games development and the ability to
motivate, establish work priorities,
manage projects, and have the
confidence to achieve the high standards
expected. In return my client offers an
excellent atmosphere (no suits!) and
interesting working, as well as a good
salary and benefits package.

In and Around
West Yorkshire

We have clients currently seeking the following:
Graduates to Project Managers
£18K to £50K + bens

This high technology company leading the way in innovative mobile
computing and telecommunications product development seeks high calibre
Software Design Engineers to work on New product design. They also seek
Project Leaders and Managers to be responsible for multiple projects both in
house and for external clients.

Internet Administrator . £15,000
Visual BASIC Developer to work on investment risk assessment
systems (need good Maths or Stats)

..£15,000 to £25,000 (depending on experience)
Senior ‘C++’ Developers with total of 6 years
industry experience
‘C++’ Developers with 3 or more years’ experience

£28,000 (plus quarterly salary reviews)
INFORMIX NewEra Developers (INFORMIX or UNIFACE or
PROGRESS background accepted) to develop client server
warehousing systems

to £35,000

You will need at least Lyrs post graduate C++/OOD design exper ience gained
ideally in a real time development env i ronmen t for all positions, for more
senior positions (Team/Project Leader) either current exper ience gained at a
similar level or excellent design experience and the ability and ambition to
take on that responsibility.
An excellent salary and benefits package is on offer with real opportunity to
enhance both your skills and career prospects working at the highest level of
software design.
Additional Desirable Skills include:- MS-Project, Perl, O O D , Rational Rose,
Visual C + + , M F C , Win 32, SQL, Winsock, A P I , TCP/IP, COM/OLE, ISO‑
9000, Assemblers, A R M , R I S C , Device Drivers.

Call james Hun t for details
Email: james@ash-associates.com

SH
ssociates

COMPUTER RECRUITMENT CONSULTANTS
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D
Emai l : recrui t@ash-associates.com
T E L : ( 0 1 4 2 5 ) 475480 FA X : ( 0 1 4 2 5 ) 480807

Experienced Programmers with 4GL or ‘C’ or UNIX background
to retrain on BAAN, based in West Yorkshire

£20,000 + excellent bonuses
Implementation Specialists (N.B. these positions are based in
London and Cologne) with vendor background, experienced in
SAP or BAAN or ORACLE.

These are permanent vacancies at £70,000
For your next career move around West Yorkshire

telephone Vincent Atherton on
Leeds (0113) 250 4560 or write to:

Airedale Recruitment
Realtex House, Micklefield Lane,

Rawdon, Leeds, LS19 6 AX

Telephone
01425 475480

Fax
01425 480807

Ema
recruit@ash
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MULTIMEDIA
If you have development or support skills in
any of the aboveand you a r e looking fo r

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

Logistix
QO) zY E A R S DIVISION

Ce Ce) APPROVED

Te l ephone : 0181 742 3060



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

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

SYSTEMS DEVELOPMENT
Analyst Programmers and

Software Engineers
Salaries to £40,000 +benefitspackage Central London
Due to continuing growth of our business Syslogic is
recruiting additional staff to work on our development
projects. Weare a systems house developing applications
in: Media,Telecomms, DatabaseApplications and Financial
Systems. We work in small teams in a friendly and
enthusiastic environment. You will be encouraged to take
on responsible positions on a variety of projects.

Analyst Programmer
You should have a minimum of four years development
experience including some analysis and design work. Our
work is mainly based onthe technologies listedalongside
but whatever your background you must bekeen to
develop you skills to meet new requirements. Salary will
be upto £40,000 plus overtime and profitrelated pay.

Software Engineer
You should have a minimum of one year’s experience and
a good degree. Our development projects offer the
Opportunity to work with up-to-date tools and techniques
and develop your skills in new technologies. Salary will be
upto £32,000 plus paid overtime andprofitrelated pay.

C/C++
Java

Visual Basic

Access

Oracle

Windows
95/NT

Unix
To apply please send your cv with details of current and
required salary to Mike Gibbons at:
Syslogic Limited,8 Hanover Street, London W1R 9HF
email: jobs@syslogic.co.uk fax: 0171 290 2651

Noagenciesplease

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

ProdDevelopment Manager - Read ing - to £65k
Good bonus (up to 30% of salary) PRP etc, quality software
house setting up n e w greenfield development operation ‑
C++ OO Middleware and messaging so UNIX NT etc
important - must have a customer orientated approach and
global perspective, EU and US travel Good academic
background proven experience and maturity a must

Sof tware Engineer C + + - London - £20-50k
The role involves developing application software using OO
A/D techniques, coding in C + + under a Unix platform. This
telecommunications company are at the forefront of
technology and therefore the r ight candidate must have at
least 2years relevant commercial experience in these areas
on reputable projects. The Salary package is extremely
competitive - you wi l l be rewarded for your experience.

Ready F o rA New Challenge?
Software Engineers to£35K

Manchester & Winchester
Are you a C++/C/VB software professional with
in-depth skills in one or more of the following..?

@ Microsoft Windows Operating Systems and MFC
@ InternetApplications
@ Data Communications/ Messaging/ Email
@ Unix Systems Programming and X-Windows
@ Palmtop Computing

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

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

] EL EC.A E-mail: jobs@teleca.com http://www.teleca.com
Regional Offices in Winchester and Los Angeles

C++/Java Developers - London - to £60k +++
Again its an issue of good quality background, y o u may well
have come from a C or Vb or assembler background, a
minimum of 3 years experience is about right - very exciting
role with lots of quick lifecycle proof of concept type of work
- with a beady eye on new product innovations Our client
w i l l take people w i t h lesser experience in this instant
high quality academics would be more important!

M I S Manager DWarehousing - Bucks - £35-£45k
Plus a car & a bonus. Our Client is seeking to recruit an
experienced MIS manager (5-6 years IT experience to lead a
team of 4) developing Data warehousing applications in a
client/server environment. This a “hands on” role requiring
relational database experience, preferably Oracle and the
usual desktop front ends.

In te rne t Consul tant UKwide! - £30-37k + c a r
One of the leading consultancies in Europe (Microsoft's
biggest 3rd party supplier) Offices UK and Europewide. It
entails internet and intranet consultancy to corporates, large
databases, and the web publishing of them! Not a coding role
bu t sound technical expertise required, good interpersonal
skills. Frontpage, Visual Interdev with NT. Firewall &
security would also be beneficial.

C a l l M i k e D e a r i n g
DURNAN LINSTEAD

0171 235 6030 Fax 0171245 6994
mdearing@cix.co.uk www.durnanlinstead.com
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When you're a developer, you occasionally reach a point where
something isn ' t q u i t e adding up. You're m i s s i n g something, your
deadline is approaching, and you need advice from an expert.
So, you reach for the phone, o r E-mail, o r the in te rne t . What
kind of person do you want to be talking to?

Someone who knows more than you do. Someone who has been
there and done it. Someone who spends their t ime tackling the
thornier problems, the complex bits. Asounding board or
technical mentor to bounce ideas off. Someone who, like you,
has commercial e x p e r i e n c e combined with product expert ise.
But someone who has used that knowledge for a different kind
of learning curve- involving inside knowledge, in tens ive training
and exposure to new and cutting-edge products.

You could be part of th is talented team. We're looking for
energetic and motivated people with 2 years’ e x p e r i e n c e o f

Visual C++ i n a 3 2 bit windows en v i r o nmen t ; ideally with
exposure to Microsoft Foundation Classes or knowledge of at
least one other core technology. You're not a quick-fixer, but a
dedicated problem solver who e n j o y s the challenge of
continuously learning in a rapidly changing environment. You're
eager to learn new things and are happy to share what you
already know. You're excited by development u s i n g COM,
i n t e r n e t , da t abase , mes s ag i n g or other leading-edge
technologies on Windows NT, Windows 95 or Windows CE.
Above al l , you'll be committed to delivering complete
satisfaction to our varied customer base and will be pass i ona te

about interacting with a wide range of peop le .

For the right m i x o f commun i ca t i on , technical and team working
sk i l l s , we're offering an attractive salary and benefits package
that includes relocation assistance (where appropr ia te ) and
stock op t i ons . So, i f you want to change di rec t ion , please write
with a full CV, including details of your present salary and
quoting Ref: EXE, to Laura Comley-Smith, Strategic Selection
L td , Index House , Ascot, Berkshire SL5 7EU. Telephone: 01344
636389. Fax: 01344 874103.
Email: natalieh@stratsel.demon.co.uk

For more information about vacancies at Microsoft visit our
website www.microsoft.com/uk/jobs

‑
Where do you want to go)



Y2K - it concerns
your future
M ost newspapers run a weekly scare story about Y2K and that trend

can only increase until the fatal date. If you had the time, between
reading all those old Cobol source files, to browse these stories you
would, of course, notice that they all bitch about how programmers in
the past twenty years have botched their job. Before considering any
extreme measure you must be wary of another industry which will be hit
badly by the infamous Y2K: tombstone engravers!

Let your screen saver blacken your screen's pixels and havea stroll
in anearby cemetery.You'll notice that it's not uncommon for husband
and wife to share one tombstone. And this happens even when one
spouseis sti l l a l i v e .The tombstone is then pre-inscribed with the birth
date of the living spouse and, you guessed it, the first two digits of the
probable year of death, ie '19'.

Soldier of the future
| Sleesat comfortably on the sofa - with Jolt

cola and pizza handy - to watch the TV program
"Soldier of the future’. It was hilarious. You'd expect the
military, with all that moneypouring in, to develop some
really advancedstuff. Well, in the first five minutes, we
witnessed the command centre (running Windows 3.1)
crashing. Then the communication link (both audio and
video) was lost, even though a van was driving after the
soldiers with someone on the roof to reorient the aerial!
When this happened, nobody knew if the soldiers were
carrying good old fashioned radio equipment so they

had to dispatch a humble foot soldier to run and call them back.
But that was the easy stuff. When it got technical- it still didn't work

- really serious solutions were improvised: when the magnetic compass
failed they just tried to turn it 180 degrees! When the GPS system failed
they just looked around for the next signpost!

At that stage the army decided that it was a complete success, they
had learnt a lot, would increase the budget, and would work on a new
prototype. C'mon. Would a developer with a PDA and a GPS develop a
working prototype for just under 500 quid... be charitable.

E X E  a p r i l  1 9 9 8

C T R L - B R E A K

Linux in your
pocket,a dream?

f you're a Linux aficionado, you might have despaired to see all your
friends getting PalmPilot o rWindows C Eh a n d h e l d s .The wait i s

nearly over! The Silver Hammer Group's p r o g r a m m i n g team i s working
ona port of Linux 2.0 to systems without a memory management unit...
and this includes the P a l m P i l o t .The current pre-alpha kernel boots o n
the XCopilot emulator and on a real PalmPilot boosted up with
additional R A M .To give them a hand go to
http://ryeham.ee.ryerson.ca/uCLinux/.

The freebie of the month
prrnersQisnow working for KL? This month webring you aspecial

pen, courtesy of the KL Group - one that can make you a coffee,
with simply a twist of the cap. Java coffee.Yes,those are Java b e a n s .To
help g i v e you a caffeine shot of inspiration when jotting down Java
pseudo code! James lent us his for the picture.

Next month, a small pencil sharpener, with a cleverly secreted coffee
grinder! Q is busy as we speak.



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

it tu, Gnome?
Private Eye is supplying material for MSN, Microsoft 's
Internet Service Provider. Oh, so tha t ’s a l l r i gh t then.

Microsoft and Mr William Gates I l l
An Apology

N COMMON with other maga‑
f aves and newspapers, for

many years Private Eye has rep‑
resented Mr William Gates III as a
ruthless, ambitious, and scary
‘nerd’, ruthlessly pursuing the
aims of his company Microsoft
using whatever ruthless means
were available to him.

We now recognise that nothing could
be further than the truth. Mr Gates is a
gentle, understated, cultured person,

whose obsession with never releasing
software unless it is absolutely tiptop
quality has cost him many millions of dol‑
lars. Private Eye also wishes to salute his
gentle handling of his commercial rivals,
his clever exploitation of other people’s
ideas /shurely ‘his wondrous ingenuity
and legendary programming sk i l l s ’‐ Ed],
and the superb value of Microsoft
BackOffice for BackOffices V6, which
with its optimised SQL engine, Internet‑
capable ODBC integrated (cont P94)

Just fancy that
Hello, anyone here? I ' m a P.1.from
across the pond...and across the conti‑
nent...San Francisco.Anyone care to
share stories, tips, tricks?
(The actua l first message on the
MSN/Private Eye ‘bulletin board ’ )

St Cakes
Excel term is April 20th to June 2nd. There are 624
licensed Office users in the school. The annual First XV
fixture against Cupertino has been scratched at the
request of their headmaster Steve Jobs. Ballmer day will
be held on May 3rd, and Gloating is from April 4th
onwards. Parents of Exchange students are reminded that
the play “Death by Powerpoint’ will be held in the Paul
Allen memorial hut

POETRY CORNER
In Memoriam Private Eye’s
Editorial Independence.
So. Farewell
Then
Private Eye’s
Editorial Independence.
Keith’s Mum thought
That grinding

On the blink
Again.
It turned out
The noise
Came from
Peter Cook’s
Grave.
(ejthribb_17.5@msn.toadying.like.mad)
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Cocklecarrot
‘Netscape mad’
By Our US Legal Correspondent
Mike O’Softinthehead

A SHOCKED Supreme Court today heard
Justice Java Cocklecarrot admit his preference for
the Netscape Navigator Internet browser.

Justice Javascript told the cour t : ‘O f course I
use Netscape, which is rubbish. I never use Internet
Explorer for browsing, even though I am stupidly
cutting myself off from a huge number of unique
and exciting features that work the way I do includ‑
ing HTML4 and VB Script, plus many excellent
and enjoyable channels that represent the future of
online entertainment available from MSN and other
ISPs. It is only the fact that I am completely insane
that prevents me from recognising that Internet
Explorer is the better product and is obviously a
central and essential part of the Windows operating
system, which everybody must be made to use.”

The biased Judge went on: ‘I have always hated
Microsoft for no rational reason. I am the sort of
creep who went on buying Macs long after it was
clear that Apple had been swept aside by superior
technology, and anywayI only use the Internet for
downloading illegal pornography.”

Internet Explorer is 4.02.

A cab driver in trouble
Each week we show a London cab driver
involving himself in an IT-related lawsuit.

( e d w rwheke Latha oe ‑
\ to Go TeDAY £ { aX

Bert Muggles ( C a b Number 17352) acciden‑
tally violates Microsoft's exciting trademark.

A Doctor writes
Microsoft Content
Providers
AS A DOCTOR I amfrequently
asked, ‘Doctor, I have become a
Microsoft Content Provider and now
I can feel this tremendous pressure on my heart ‑
what is it?”

This iseasily answered. The condition, tech‑
nically known as Walletus Giganticus Swollenus
and colloquially known as ‘bil lz-bil lz’, is caused
by selling out to giant software corporations.
There is no need to worry, however, as most
patients find the pressure soon goes away,
together with their credibility.

Glenda Slagg
Bill Gates, aren't ya sick
of him???
Coming over here with his
boring whiney voice, his
greasy hair and his Windows for
Workgroups, no wonder he gets custard
pie in the mush!!! Good shot Mr Belgian
Bun!!?! Glenda says: put one on him from
me!! Get back to America where you
belong, you yawn-making Yank!!

Wadda guy!! Phwoooaaaar!!! Bill Gates
‐ my best mate!!?!! Rich, bright,
handsome and rich too!!! He can handle
my floppies any time he likes!

Hey cheer up Billionaire Bill -we don’t give
a spit about stupid Flems!!?! Glenda
thinks you look Yummy!!! | would just love
to be your custard tart - I'll lick the cream
off you any time you want!!?! I'll soon turn
your software into hardware, and if you
want to handle my floppies [You have
done this already - Ed.]
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One makessoftware theft
i l legal,the othermakes it

impossible.
If you would rather take the law into your o w n hands, the DESkey range of

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

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

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

Don'tjust Dongle i t ‐ DESkey it

PC MAC PCCard UNIX e t c

Designed for ’  AA (Member  o f o n s
PC 3

Microsoft CARD FAST
Windows 95

D|DESkey
D a t a Encryption Systems Limi ted Silver Street House, Silver S t r e e t , Ta u n t o n , Somerset TA1 3DL

T e l e p h o n e01823 352357 Fax 01823 352358 BBS 01823 352259 E:mail sales@des.co.uk www.des.co.uk



" 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 was ready f o r

market. Now protect i t . 50% of business software

is stolen; $11 billion of developers’ income is lost

to piracy.” Is your software a statistic?

All over the wor l d , more developers are protecting

against piracy. They're protecting more products,

on more platforms,with more security - and selling

more asa result. And more of these developers

Rated # 1 i n industry tests are p r o t e c t i n g w i th HASP.

Unequalled security
Unparalleled fl e x i b i l i t y To see w h y 25,000 developers worldwide

Genuine ease-of-use and 4 pro tec t w i t h A ladd in , cal l and order y o u r
transparency Ss Cy

f HASP D e v e l o p e r ' s K i t now!Supported under Windows 9 5 , 9 8 and 0 C S E ‑
N T, M a c , OS/2, N E C , UNIX,and LANs
ISO 9002 quality and reliability
New - USBHasp!

att No

owee

01753 622266
w w w . a k s . c o m

UK Aladdin Knowledge SystemsUKLtd. « + 4 1753 (2 : 2 2 2 6 2 , Ema

North America Aladdin Knowledge Systems I n c .300 2 7 7
Int'lOffice Aladdin Knowledge Systems L t d . -972

Germany Aladdin Knowledge Systems Gmbh& Co. KG
Japan Aladdin Japan Co., Ltd. + s ) 42 7 + 8 1 4 . s
France Aladdin FranceSA «33 41-57-7030, Fax + tp Benfoced in Thnice
Benelux Aladdin Software Security Benelux B.V. - The P ofe: sional’s Choice
Russia Aladdin Software Security R.D. Ltd. «7

u s t a 285685 w China (edna) pong tang) Hastings 02 424620 ( S h o n e n ) Hating 41m Conch Atas 02766085 m D e a r : o n t 4632 0 P t r
Greece Unbrain esa 8 2 5 8 w h a y 6 1 4 7 3 8 0 wKorea D e - A 02 8484481 @Mexico Poland St Portage 1116269 wRomana

‘Singapore 6 South Africa R o u x 8 6 4 7 0 4 =Spain re a: Sweden * ‘Switzertand Taiwan Turkey Vim Yugoslavia
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