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The Benefits
Time to market.

It’s the biggest challenge every develop‑
er faces. But now there’s something that can
help you conquer it. An amazing new
framework that will enable you to develop
your applications much, much faster than
before.

TheUnicenterTNGFrameworkCan
SaveYouYearsOfDevelopmentTime.

Unicenter TNG uses virtual reality to create a 3-D
environment representing objects in the real world.

It provides all of the common services
your applications will ever need. Basics like
calendar management, object repository, and
virus detection are just a few of the dozens
of services that are included for free.
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Why spend the next five years building
your applications from scratch, when you can
use the Framework to get an edge on your
competition today?

UnicenterTNGFramework
ProvidesAllYourApplications
WithCross-PlatiormSupport.

With the TNG Software Development Kit and
FREETNG training programs, you'll be able
to develop for the broadest variety of UNIX
and NTplatforms. In fact, Unicenter TNG is
the most open, interoperable, and scalable
management solution available. Today, over a

Unicenter TNG is the only management
solution that has been publicly endorsed by
virtually every major hardware and software
company including Microsoft, Sun, SAP, Intel,
HP, DIGITAL, Tandem, NCR, SGI, and Data
General. InformationWeek summed it up
best when it recently said “Unicenter TNG is
ageneration ahead of the competition.”

Call01753 679679T o d a yFor Your
FREEU n i c e n t e rTNG Framework,
OrVisitwww.thetramework.com.

Call today and give yourself a free head start
onevery single application you develop.

It just might be the competitive edge
you need.Tofinish first, every time

OMPUTER®
iSSOCIATES

Software superior by design

UnicenterTNG Framework
©1997 Computer Associates International, Inc. Islandia, NY11788-7000. All other product names referenced herein are trademarks oftheir respective companies.
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FOR C++BUILDER
AND BORLAND C++

YOU'D BE FORGIVEN FOR THINKING IT
FELL OFF THE BACK OFA LORRY!

If you need the power of industry standard C + + ,
the flexibilty to produce 16-bit and
32-bit applications, all with the added
productivity of the renowned visual development
environment created by Borland, then look no
further. Now, you can have the benefits of
Borland® C++ 5.02 and Borland’s acclaimed
C++Builder Professional” for just £199.00"
saving you £515 off the normal ESP.

“E x c l u d i n g P&Pand VAT. Offer a v a i l a b l e while stocks last. * *C l i of C++Builder inc!

At this price, it’s got to bea steal. To practically
half-inch your copies of these tw o little gems,
call any of the following Borland resellers n o w ,
while stocks last:
Grey Matter 01364 654100
inmac 0870 608 7030 Borland
OBS Software 0181 956 8000
SoftwareWarehouse = 01675 466467 a w e
System Science 0171 833 1022 Berkshire RG10 9NN

s a b e £999,008 => Enqu i r y No. Ja2C + + D e v e l o p m e n tSuite 5.02 i
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T H E F R O N T E N D Scr ipt ing thef a l l - o u t
f rom browser wars 39
How can aWeb developer avoid
designing content for use with a
specific browser but sti l l take
advantage of latest features?
Peter Collinson investigates.

S o a p F l a k e s7
The standard of standards.

News 8 .
Visual Age for e-business,

SuperNova's Visual Concepts, a
Ten years of stabi l i ty 61

Spirit of Delphi 47
Web server for embedded Waiting for Borland’s Delphi is not GNU. But

systems, anActiveX for a PBX; standards 7 its community of users seemto
plus Compuware buy Numega. have imbibeda little of the Free

Software Foundation’s spirit.Will
Watts explains.

Mayhem 14
Programming has been described

as a cottage industry. Jules
doesn't think so.

Between Java and C++
falls the shadow 57
Tom Guinther c o n t e m p l a t e sthe
design chasm which separates

Letters 16 Java from C++.
A nice word from across the

pond, more Borland JBuilder, and
Hey, we’re done! 61
After seven years of work the end
is in sight f o raC++ International

new programs for old.

Ta lk ing Corba 18
ORBs, OMG, IORs and IIOP. The

technology of distributed
objects is swamped with

acronyms. Nicola Baldini,
Michele Bini, and Duncan Wilcox

Standard and Francis Glassborow
foresees a decade of stability.

Books 65
Gavin Smyth furthers his

navigate the concepts and 99software developers hanging ProfessionalDCOMProgramming
terminology to show how Corba on t h e wall 14 and Philip Harris takes a look

can simplify client/server Inside Intel.
development.

T H E B A C K E N D

Subscribers Club 66
Special offers for EXE
subscribers.

The method of OO
modelling 27

Booch, Rumbaugh, and Jacobson
all previously had their own

object-oriented analysis and
design notations, published

independently. Mark Collins‑
Cope takesa look at the Unified

Modelling Language notation,
the emerging standard they Delphi developers of the

designed together. wor ld unite! 4 7 R E C R U I T M E N T 7 2

Ctrl-Break 77
Ctrl-Brk picks a selection of press

Nea t scr ipt 39 releases ‐ the real thing.Verity
Stob goes poetic.
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Charts & Graphs
Chart FXEnterprise 3.0 (16832)
First Impression 5.0
Graphics Server 5.0
Olectra Chart

Comms
CommTools/DLL
Greenleaf CommlLib 5.2 (DLL)
Sax Comm Objects Pro

Data Grids & Spreadsheets
ActiveX Component Suite
DataTable OCX
Formula One 5.0
Spread 2.5

Database
Classic Data Control for Btrieve Std
CodeBase 6.3
VBtrv Toolbox Controls 4.

Graphics
Fastgraph for Windows
interAct
TWAINWizard

Gui
AceToolbar
ActiveListBar
XRosyGUI

Images
ImageGear Std ActiveX 6.0
ImageMan ActiveX Suite 5.0
LEADTOOLSActiveX 16/32 Pro
VectorFX
Victor Image Proc for Win32

Internet
Distinct Visual Internet Toolkit 2.0
dsSocket OCX 1.7
Sax Webster OCX (32-bit)
SocketTools

M I C R O S O F T& BORLAND

£378
Visual Basic Enterprise 5.0 £918
Visual C++ 5.0 Enterprise £919
Visual C++ 5.0 Professional £377
Visual C++ 5.0 Learning Edition £72
Visual Studio 97Professional £765
Visual Studio 97Enterprise £1125
C++Builder Standard £67
C++Builder Professional £389
Delphi3 Standard £81
Delphi3Professional £382

Delphi 3 Standard
Delphi 3 Professional
Delphi 3 Client/Server
Abbrevia
ABC for Delphi
Apollo Standard
Async Pro 2.1 for Delphi
BoundsChecker 5.0 for Delphi
Charting Tools for Win - Delphi
Component Create
DB Power 2.0
Essentials
Helping Hand 3.0
HyperTERP/Pro
ImageLib Win328Win16
InfoPower 3.0
InnoView MultiLanguage Std 2
List & Labels for Delphi 4.0
Mobius Draw Kit
Mobius FastSprites
Orpheus 2.1 (32 & 16-bit)
Raize Components
SysTools
Transform: Component Expert
VB2D Standard
VisualPROS 1.1
WinG Sprite Kit

PowerBASIC DLL Compiler 5.0
XBasic Pro (Win32)
VisualAge for Basic

L O W P R I C E S

£117
£114
£148 |
£117
£330
£174
£162
£148
£44

£104
£320
£116
£169
£144
£295

£105
£117
£150
£98

£110 |
£174
£125
£99

s e a n2 n erong
ICLANGUAGE

£135
£525

£99

£80 |

» ActiveX

Multi-Function
OLETools
Stamina
WinX Component Library

Reports
Crystal Reports Pro 6.0 £250
Crystal Reports Standard 6.0 £83
Report FXEnterprise £293

Spell Checkers
Sentry Spell-Checker Engine £235
VisualSpelier 2.1 £102

Special Purpose
Calendar Widgets £104
Eval-O-Matic Suite £188
Input Pro £119
Schedule/OCX £188

Text Editors
ALLText HT/Pro OCX £325
HighEdit Pro £399
TXText-Control Collection OCX £267

Charts & Graphs
3D++ Class Library £290
GraphiC/Win 7.0 £360
Real-Time Graphics Tools £315

Comms
COMM-DRV/LIB 16.1 £124
Fax C++ SDK for Win16/95 £905

Compression
Compression Plus £202
Crusher! Win32 £225
Greenleaf ArchiveLib 2.1 £210
PKWare Data Comp Lib Win32 £225

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 £385
Image SDK Plus for NT £595

Maths & Stats
I M S LC Numerical Lib w/Sub £650
Math.h++ (with support) £803
Linpack.h++ ( w i t h support) £803

‘System Level
Driver::Works (Win98 & WinNT) £592

PROGRAM
t o oa MING

Ada
C/C++

Components
Database

Delphi
Fortran

Gul
Lisp

Multi-Tasking
Prolog

SQL

Basic
Comms
Custom Controls
Debuggers
Editors
Graphics
Internet
Modula-2
Pascal
Smalitalk
Version Control Visual Basic
Windows Xbase
We stock many items for which there is
no space in these advertisements

WEB DEVELOPMENT
Cold Fusion Professional £830
FrontPage97 £139 |
HomeSite £84
HoTMetal. PRO £98
InContext NetBundie £85
Internet with an Accent £105
Netintellect £160
PageNiill
Visual InterDev £377
Web Commander (WinNT) £133
WebTrends £245

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

£86

Prices at time of order
as ads are prepared some weeks before

publication. This page lists some
products ‐ call us for a complete

Price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

www.GreyMatter.co.uk
maildesk@GreyMatter.co.uk

VToolsD (Win95)
WinDK 2.5
WinRT Developer's ToolKit
WinSCSI-32

Tools
BoundsChecker C++Builder
BoundsChecker Visual C++ 5.0
C-Cover
CC-Rider 6.0 (Win32)
Exemplar Setup Toolkit Pro
Thales (MS Basic to C/C++)

Es"VISUAL BASICADD-ONS

3d Graphics Tools 5 VB4 (32bit)
ActiveThreed
ActiveX Gallimautry
Applet Designer Professional
ClassAction (VB4)
ClassAssist
CodeReview Pro
Communications Library 3.5
Crescent Internet ToolPak 3.01
Designer Widgets 2.0
Developer's Suite NetWé
ERwin/Desktop for VB4
FailSafe Pro
Fax Plus 2.0
Helping Hand 3.0
Into Code (VB4)
List Pro
List & Labels for VB3/4 4.0
PowerTCP Internet Toolkit
QuickPak VB/J++
Spyworks Pro Subs
True DBGrid Pro 5.0

ription 5.0

VBAssist 5
VBTools

i n ebe C++ |COMPILERS |sei
BorlandC++ 5.0 £242 |
C++Builder Standard £67 |
C++Builder Professional £389 |
C++Builder Pro & BC++ Bundie $198 |
C++Builder Client/Server £1267 |
C++BuilderC/S &BC++ Bundle £890 |
Learn to Program w/C++Builder £39 |
Power++ Developer 2.0 £308 |
Power++ Professional £617
Power++ Enterprise £1233
Salford C/C++ Dev Bundle £295 |
Symantec C++ 7.5 £75 |
Visual C++ 5.0 Leaming Edition £72
Visual C++ 5.0 Professional £377

| Visual dBase Pro 7.0

Visual C++ 5.0 Enterprise

Watcom C/C++ 1

__DATABASE ‑
CA-Visual Objects 2.0 Std
Clarion for Windows Pro
Omnis 7 Workgroup Starter
Paradox (Win32) 7.0
Personal Oracle for Win9S
PowerBuilder Desktop 5.0
Sybase SQL Anywhere 5.5

Visual FoxPro Professional 5.0

| ADA COMPILERS
Janus/Ada 83 Compiler
Janus/Ada 83 Pro Dev Sys

Enquiry No. Ja3

} programs in the Windows 95 and NT

| data, process &object modeling capabilities,
| powerfulrepository and integrationwith other

PowerJ Enterprise sets a new standard for
enterprise Java development with advanced
database capabilities, seamless integration
with Sybase's Jaguar component transaction
‘server and support for key industry standards
including JavaBeans, ActiveX, CORBA,
JDBC, the Sun & Microsoft VMs, and
application frameworks such as JFC and
AFC.

Lahey Fortran 90 4.0
Lahey Moves Towards Fortran 95

Lahey Fortran 90 4.0 includes a native,32-bit
Windows compiler and other tools which offer
improved performance under Windows NT.
The new Winteracter Starter Kit allows you to
create true Windows user-interfaces for your
scientific and engineering code. Moving
towards Fortran95, LF90 4.0 adds
CPU_TIME and updates the intrinsic
functions CEILING, FLOOR, MAXLOC,
MINLOC, MAXVAL, MINVAL, PRODUCT and
SUM

JBuilder Client/Server
BuildMulti-TieredJava Systems

With the JBuilder Client/Server Suite you can
deliver scalable multi-tier applications with full
s u p p o r tfor RMI and CORBA. M a n a g eall your
corporate data with robust database tools
and components and complete JDBC
connectivity.
You get everything inJBuilder Professional
plus: RMI, PVCSVersion Manager, Visigenic
VisiBroker for CORBA, InterBase NT,Visual
Query Builder, SQL Explorer and SQL
Monitor, and high-speed native drivers for
Oracle, Sybase, Informix, DB2, InterBase,
SQL Server, Access, FoxPro, Paradox, and
BASE. In addition, you get the complete
source code of a sample multi-tier CORBA
reference application.

Arity/Prolog 32
Powerful32-bit PrologCompiler

Arity/Prolog32 for Win32 provides a complete
Prolog programming environment in which
you can write, debug, and run Prolog

environments.
Arity/Prolog32for Win32 is a powerful, highly
optimised, and e x t e n d e dversion of the logic
programming language Prologwith a
complete compiler and interpreter written in

| Driver::Works is a next-generation
‘environment for device driver development
based on a powerful and flexibleC++ class
library coupledwith a powerful code
generation wizard.

Visible Analyst
A d v a n c e dCASE Tool

Visible Analyst is anintegratedCASE toolkit
that provides graphical analysis &design,

tools and databases in one easy-to-use
package onnetworked Windows capable
PC's. Visible Analystg e n e r a t e sSQL DDL,
DDS and shell code for both C and COBOL.

J a m b a 1.1 £127
Java WorkShop 2.0 £99
JBuilder Standard £82
JBuilder Professional £390
JBuilder Client/Server £1681 |
JDesignerPro oon i
Parts for Java
SuperCede Java |
SuperCede Java/ActiveX e168
SuperCede Database £455
Visual Café for Java Web Edition £68
Visual Café for Java Professional £197
Visual Café for Java Database £348
Visual J + + Professional 1 . 1 £70
VisualAge for Java Professional £66
VisualAge for Java Enterprise £12501



The standard of stand
C++ final ly made i t

asa standard (see
Hey, we're
done!), Sun has

re , been approved
{ ~ ~ by the ISOasa

Publ ic ly Available
Specification (PAS)
submitter for Java.

The World Wide Web
Consortium (W3C) announced
the release of XML1.0 as aW3C
Proposed Recommendation...

Suddenly there’s a fl u r r y of
standards being approved or
near the final steps of
approval. But do we really
want standards?

Usually by standard we
expecta generally agreed
specification maintained by an

independent body. There are two
issues with this definition: how
independent the body and
process has to be,and how long
the whole process takes. If you
don’t believe in the
independence of the

Trickier and more
interesting is the question of
standardisation time. For any
such process requires several
reviews. In essence what is
standardised is a technology
which was developed several

It is dangerous to standardise a
language too early in its life.
organisation guaranteeing a
standard then you might aswell
use any proprietary technology
promoted by an industry
heavyweight. For instance, do
you consider the PAS statute of
Sun sufficient not to deem Java
a proprietary technology?

months, i f not years, ago. The
C++ standard took eight years!

Recently,Borland’sDavid
was recallinga conversation
with Bjarne Stroustrup about
the C++ and Java
standardisation processes. It
seems that Stroustrup was of the

SOAPFLAKES |

ards
opinion it is dangerous to
standardise a language too early
in i ts life. Once you have a
standard you don’t want to
change i t ; this prevents
experimentation and potential
improvements.

Since Java is so young and
Sun sti l l has quite a stronghold
on its standardisation process, I
would have thought that the
PAS statute would have been
badly received by most Java
tools vendors. To my surprise
a l l the ones I've talked to are
very happy with the way it is
going. They al l feel that Sun is
doing a greatjob with the
language. Of course I haven’t
asked Microsoft...
DavidMery

Hell hath no fury like an email spammed
Nothing is guaranteed

to make you feel
smaller than
making a really
b ig mistake; so
you can

y imagine how small I
® ‐ felt, one day in early

December, when I
discovered that I had
inadvertently given out the
usernames and passwords of 280
users of EXE OnLine to each of
the other 279 peopleon that
particular list. Just to add insult
to injury, the unwit t ingvictims
of this error were each sent 280
copies of an email which by the
end of the list ran into the
hundreds of kilobytes in length.
To say I was horrified would be
the understatement of 1997, 1998
and probably 1999aswell.

Wehave been us ing a server‑
side ActiveX component to send
out automated registration
emails. Invokingthe component
is a matter of instantiating i t ,
setting properties for the
subject, message text , recipient
and sender, and call ing
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S e n d M a i l t o dispatch it . A t the
start of the design process we
used a different component
from the one we use now - I
replaced the or ig ina l because it
proved to be incompatible wi th
the latest version of the server
software we were using. The
new component does not clear
any of i ts data when SendMail
has been called, unlike its
predecessor. In fact, as I
discovered, the only way to
clear these lists is to delete the
object ent i rely as there is no
method provided to reset the
recipient list. This ‘feature’ was
not in the documentation and as
aresult I was taken completely
by surprise.

The end result was that the
recipient l is t continued to grow
insteadof being reset, and the
mai l body text began to repeat
instead of being replaced; this
is how other people’s
usernames and passwords came
to be sent to the whole group.

As the morningwore on I was
heartened by a message from our
ISPthat only 335 messages out of

an original 12000or sohad
actually beensent, and the rest
were caught in the SMTP queue
and deleted. A barrage of
‘recipient n o t found’ messages
brightened meeven more ‑
many of the email addresses
were no longer valid.
Nevertheless,a number of users
were deluged with unexpected
mai l , and a large numberof
passwords were compromised.

I expected and did receive
many emailed complaints, some
polite, some not sopolite; al l
justifiably angry at a gaping
breach in our security. I sent
out an apologetic email to those
concerned, which solicited
some kind replies from the
understanding, and angry
claims that I should have
known better and should have
tested my work. To protect the
security of the affected users, I
deleted the accounts for which
passwords were disclosed and
notified the users accordingly.

Every developer dreads this
kindof bug; obvious and yet
unexpected. Con t ra ry to some

people’s impressions, I did (and
always do) test my scripts before
lett ing them go live. On this
occasion, I tested by using the
script to send mail to myself.
However, because this test only
ran through one iterationof the
loop, I didn’t spot the problem.
In hindsight it’sobvious that I
didn’t do a thorough enough job
of the testing, and I have revised
my procedures to prevent a
repetition.

I 'd l ike to make it clear that
EXE OnLine remains resolutely
against email spam in all its
forms, and committed to
keepingall user information
confidential. Less than 1%of
ou r user base was affected by
this incident , although of course
that’s one percent too many.
Like everyone else, we make
mistakes, and as large software
houses regularly demonstrate,
bugs wi l l creep into code even in
the face of r igorous and
disciplined testing. To everyone
affected by this incident, I offer
my sincere apologies.
Neil Hewitt
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Compuware has signed an
agreement to acquire the shares
of NuMega. It will become
Compuware's fourth development
laboratory, leadingWindows/NT
development. Compuware's
QACenter is the most likely
beneficiary of NuMega
technology in the ‘near term’.
NuMega will maintain i ts own
product line and strategy.
www.compuware.com

Support for VC++ 5.0 has been
added to Look! byObjective
Software Technology. The run‑
time visualisation and debugging
tool provides dynamic views of
the structure and behaviour of
executing C++ applications.
www.objectivesoft.com

GeoBeans, a library of
JavaBeans visualisation
components, has been
announced by Interactive
NetworkTechnologies for
release early in 1998. There are
beans for contours, maps, and
seismic displays. GeoBeans is
based on Carnac, INT's object‑
oriented graphics toolkit.
www.int.com

Embedded System Products
has released RTXC3.2. The
optimised real-time kernel has
been modified to take advantage
of ColdFire’s memory saving
RISC processor architecture. It
also features a compiler binding
for Diab Data's D-CC and C/C++
compiler suite version 4.1.
www.rtxc.com

XDB Systems has released
ExpressLane 2.0. The data
access middleware includes
configuration and administration
features to cut installation times
and a new JDBC driver for Java
performance enhancements.
www.xdb.com

Building software from blocks
SuperNova's Visual Concepts 1.1 is
finally available. It's a component‑
based development/deployment
environment composed of a direc‑
tory service a modeller handling
the metadata, an execution broker
with a COM-Corba bridge, and a
deployment manager.

Each application is viewed asa
set of components, which can be
written in any language (C++,
Cobol, Java...). The components
can be created with any develop‑
ment tool or with SuperNova's
Application Developer. Each com‑
ponent is entered in the repository
as an encapsulated piece of soft‑
ware with metadata to describe it.

The modeller allows develop‑
ers to visually join components by
matching inputs and outputs of
components (name-based match‑
ing) or by matching datasets.The
metadata associated with each
component acts as a glue and
helps the modeller (the screen‑
shot shows a graphical analysis of
‘glued’ components). There's no
conflict handling, the first match
takes precedence.

Suite for rapid
prototyping
Version 3.0 of dSPACE’s Real-Time
Interface (RTI) has been released.
It enables code generated from
graphical control system block dia‑
grams (modelled in The Math‑
Works’ Simulink/Stateflow/Real‑
Time Workshop) to run on dSPACE
hardware for real-time execution.

The combination of RTI and
Simulink/Stateflow/Real-Time
Workshop is intended to provide
a suite of development tools for
the development and rapid proto‑
typing of embedded control sys‑
tems. Software development and
test ing of applications can take
place concurrently with hardware
design.

dSPACE RTI 3.0 starts at
£1000 for Windows 95 and NT.The
tools will be distributed, in the
UK, by Cambridge Control.
w www.camcontrol.co.uk

The Component Execution Bro‑
ker establishes communication
between components and sup‑
ports COM, DCOM, Corba, IIOP,
and DCE. The broker includes a
Visigenic Corba-COM bridge. The
deployment manager generates
scripts and ftp-s the components
to the chosen client or server. Sev‑
eral targets can be identified to
run components. A simple round‑
robin load balancing selects a
server at deployment time.

A complete trace of all compo‑
nent interactions can be logged

and breakpoints can be associat‑
ed with any interact ion. The de‑
bugger just stops the applications
when the flow of execution is
transferred from one component
to another, it doesn't invoke a lan‑
guage specific debugger to delve
into the code.

Development with version 1.1
is on Windows NT, deployment is
supported on Windows 95, NT,
and Unix. Developer licences
start at £5,000, and runtime l i‑
cences at £435.
w www.supernova.com

I ts good to talk with Activex
Nexus Telecom has released activeX pbX, an ActiveX component
which offers developers access to Computer Telephony Integra‑
t ion (CT I ) . I t a l lows applicat ions to be integrated w i t h Nexus Call
Server P B X hardware. It 's an ActiveX interface for an office
phone system ( P B X ) a n d it provides for the integrat ion of
telecomm functions into a PC application wi thout requiring exten‑
sive programming or telecomms experience.Example applications
( for C/C++, VB, and Delphi ) include help desks and contact man ‑
agers for Dial by Name, and automatic record lookup using Caller
ID, as well asVoice Mail, Least Cost Routing,Automatic Call Dis‑
tribution, and management information reporting.

The control l inks to the Call Server TAPI ( C S TA P I ) interfacethat
uses20message types to implement any application and supports al l
CTI mechanisms, including 1st and 3rd party call control and logical
association between phones and PCs. It has full, application inde‑
pendent, approval and requires no further telecomms certification.

The Nexus Call Server P B X is based on PC cards tha t slot in to
a PC server on an organisation’s LAN.The current system has a
maximum capaci ty of 12outside lines and 40extensions.The P B X
hardware costs £2500.

The fu l l activeX p b X package includes TCP/IP n e t w o r k i n g
software, demo applications, source code and technical support
and retails at £750 with no distribution or licencefees.
£01865 847400
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VisualAge gets into e-business
The worldwide launch of IBM'sVi‑
sualAge e-business coincided
with UK's first Java exhibition,
Java 97. The newest member of the
VisualAge family focuses specifi‑
cally on e-business. It's a suite of
existing tools to enable business‑
es to extend applications and data
t o the Web. A s w e l la sthe a b i l i t yt o
design and manage web sites, cre‑
ate multi-media graphic applets,
and connect to existing legacy sys‑
tems, it provides the scalability to
create a dynamic transaction ori‑
ented web application.

The major components of Vi‑
sualAge e-business (there are 15

in tota l ) include VisualAge for
Java Enterprise, NetObjects Fu‑
sion, VisualAge WebRunner,
L o t u s  B e a n M a c h i n e ,  L o t u s
Domino Go Webserver, DB2 Uni‑
versal Developers Edition, and
Netscape Navigator.

The key component is Visu‑
a lAge for Java Enterprise, an ap‑
plication development environ‑
ment designed to connect Java
clients to existing enterprise ap‑
plications. With its emphasis on
support for Java, e-business ap‑
plications can be ported to any
operating system that supports
the standard. JavaBeans, applets,

Web server for embedded systems
Enea OSE Systems, f rom the world of RTOS, has released OSE
Web Server. This wil l enable a network-connected target applica‑
tion to be interfaced with a Web-based GUI. It is compatible wi th
browsers such as Netscape and IE and runs on top of the OSE
INETTCP/IP stack, as well as on some thi rd party stacks.

The OSE Web Server generates web pages for display within a
browser. It supports the functions of generating HTML Web pages
dynamically, using aWeb page compiler, and the downloading and
uploading of files. The idea is to enable software engineers to use
familiar Web browsers as tools for the analysis and management
of target devices. Generating HTML Web pages dynamically
means tha t continuous run-time information froma target is dis‑
played in the browser, to be used during debugging or run-time su ‑
pervision of a field-based system.

The Web page compiler enables running Java applets and files to
be displayed in a browser. This feature allows compiled files to be
viewed in a tree structure as in a virtual filesystem. If a standard
filesystem is neededthen this is provided by OSE’sembeddedfilesys‑
tem, which supports the uploading and downloading of files via ftp.
w www.enea.se/engelskalindex.shtml

Registry support for components
From the world of enterprise component construction, Sterling Software
has announced further support for the Microsoft Repository across its
COOL family of application development tools. Developers will be able to
use Sterling's tools to share component specifications via the Repository.

As well as its model-based AD tool, COOL:Gen, and its component‑
based OOAD tool, COOL:Jex, upcoming component specification prod‑
ucts will also use the Repository.

Developers will be able to create component specifications and pass
them to COOL:Gen, COOL:Jex, or to other tools for implementation.
Component specifications that have already been developed in
COOL:Gen or COOL:Jex may be published to the Microsoft Repository,
enabling it to act asacatalogue of business-level components and making
these components reusable by any Microsoft Repository-enabled tool.
w www.sterling.com
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and servlets can be created in Vi‑
sualAge for Java, re-used in
BeanMachine, and assembled
into Web pages with NetObjects
Fusion. A l l links can be tested
with DB2, Domino Go Webserver,
and Netscape Navigator before a
site goes live.

Version 1, retailing at £2000,
runs on Windows 95 or Windows
NT 4.0 environments. For system
requirements, 64 MB of RAM is
the minimum recommended, with
a typical installation taking 400
MB. The installation and configu‑
ration ofTCP/IP is a prerequisite.
w www.software.ibm.com|ad/vaebus

Code analysis
Smaller c o m p a n i e s may have the
same problems facing them with
Y2K or general maintenance tasks
as larger organisations but without
the resources.They are targeted by
Reveal from Quality Awareness
UK. It includes all the functionality
of its Legacy Systems Workbench
product but the amount of code
that can be analysed is limited. It is
available for C/C++ and Cobol.
Source code is parsed to create a
Knowledge Repository incorporat‑
ing a complete system inventory,
metrics, and hypertext links be‑
tween code objects.

Legacy Systems Workbench it‑
self has been improved.Version 2.5
features a more powerful data field
researcher. It runs onWindows 3.1,
95, and NT.
£0171328 0300

Sun as PAS
|SO has announced that the ma‑
jority of its Joint Technical Com‑
mittee voted to approve Sun's ap‑
plication to become a Publicly
Available Specification (PAS)
Submitter. In the final ballot, 20
countries voted ‘yes’, 2 voted ‘no’
(US and China), and 2 abstained.
With this approval, Sun may now
begin to submit the Java platform
specification for standardisation.
w java.sun.com|aboutJava

N E W S

Compuware has added Internet
andTelnet support to QALoad,
the server load and performance
tester for open systems. It
simulates the user activity
associated with client/server,
Unix hosted, applications. HTTP.
requests betweena browser and
server are recordedand converted
to an emulating script.
www.compuware.com

The forum for technical
discussions, of the Embedded
SoftwareAssociation
(ESOFTA), is operational.
Intendedto i m p r o v e user-to-vendor
communications in the embedded
industry for technical issues or
problems, services planned for
1998 include apublic software
repository for developers.
www.esofta.com

Pericom Software has
announced a new version of i ts
Java-based feemworld software.
The terminal emulator for Java
clients includes full 128-bit key
encrypt ion to secure host-to‑
desktop connections, through
support of SSL.
www.pericom.co.uk/products

The Foundation for Intelligent
Physical Agents, FIPA, has the
goal to establish standards for
agents and their attributes. FIPA
97v1.0 is already on its Web site.
FIPA 972.0 incorporates
adaptations deemed necessary to
take into account the results of
field trials and will beavailable
this year.
http:||drogo.cselt.stet.it|fipal

Sun Microsystems has
announced the opening of seven
new Java Centres across the
UK.They are intended to assist
companies in developing new
business applications using Java.
Each centre will have a specific
industry focus, covering sectors
such as finance, retail, and arts.
www.sun.co.uk|java/jcentre.html



[News

ObjectStore 5.1, the object
database from Object Design
includes a component server
framework, compliance with the
XA transaction processing
standard and an enhanced,
ODMG-compliant Java interface.
It can be integrated into aWindows
environment with Object Design's
ActiveToolkit suite.
www.odi.com

Luxent Webworks is releasing
Website-3D, a suite of ActiveX
controls to support the drag and
drop of 3D controls into HTML
pages. A preview versionis
available for download, including
3D Label, 3D Hover-Buttons, and
3D Group Box components.
www./uxent.com|3d

MapInfo Professional 4.5
reduces the time required to
perform some key mapping tasks
such as building thematic maps
from different data sets, storing
queries, adding reports to amap
presentation, and working with
AutoCad data.
www.mapinfo.com

Version 2.0 of Developer/2000,
Oracle's scaleable enterprise
client/server and Web
development tool, is available. It
now incorporates an integrated
set of builders for creating forms,
reports, charts, and procedures,
without any coding. An Object
Library supports reuse of
components.
www .oracle.com

Jamba Animator 2.0is a tool
from Interleaf to animate static
Web sites without additional Java
programming. It offers an intuitive
point-and-click interface to create
animation applets with graphics,
sound, and special effects like
Zoom and Fade.
www.interleaf.com
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Instruments know where they stand
National Instruments has
announced an upgrade to its Lab‑
Windows/CVI virtual instrumen‑
tation development environment.
Version 5.0 offers improved pro‑
gram execution, wizards to simpli‑
fy driver development, and multi‑
threaded libraries for advanced
system development.

The new Instrument Driver
wizard adds ‘run-time intelligence’
to drivers, enabling the software to
track the state of instrument set‑
tings at all times. Using this knowl‑
edge, the instrument drivers elimi‑
nate redundant commands to min‑
imise instrument processing and
reconfiguration.

A new DAQ Channel wizard
interactively defines the input
channel transducers, such as
thermocouples and strain gauges,
which make up a data acquisition
system. The aim is to relieve the
developer of handling conversion
algorithms and scaling in their
code.Wizards can also be used to
simplify ActiveX Automation. The
ActiveX Controller wizard auto‑
matically builds code for control‑
ling ActiveX Servers from Lab‑
Windows/CVI programs.

Apptivity 2.0
Progress Software has launched
Apptivity 2.0.The tool supports the
rapid building of cross-platform
applications in 100% Java, enabling
developers to create browser‑
based and client/server database
applications. Applications can be
deployed to any 1.02or 1.1JDK plat‑
form and Apptivity is compatible
with DB2, Informix,Access, Oracle,
or other JDBC data sources.

The new release includes a
suite of wizards, an enhanced
visual UI, a distributed debugger,
and Corba integration. The
debugger allows developers to
test and debug distributed appli‑
cations locally and remotely.

Apptivity Developer is priced
at £1350 and includes a 5-user
server connection.
w www.progress.com|java/apptivity

thread-level execution control.
The libraries enable developers to
separate the operations of their
programs, such as continuous
data acquisition or complex analy‑
sis routines, onto different execu‑
t ion threads to improve CPU utili‑
sation or take full advantage of
multiprocessor PCs. This is par‑
ticularly aimed at applications
that must continually acquire data
but also ensure that no data is lost

from user interface manipulation.
The new version delivers 3D

data visualisation capabilities for
building advanced instrumenta‑
tion systems as well as interac‑
tive debugging. Performance
improvements of up to 50% are
claimed for GPIB, VXI, and PXI
test systems.

Windows NT, 95, and 3.x for
PCs and Sun SPARCstations
platforms are supported (run-time
libraries are available for Hewlett‑
Packard workstations).
w www.natinst.com

UI JavaBeans bundle
ProtoView has released JSuite, a l o w priced bundle of 17indi‑
vidual JavaBeans to providea set of UI display and edi t ing com ‑
ponents. Made up of five smaller packages - CalendarJ, DataT‑
ableJ, TabJ, TreeViewJ, and Wind component library - JSui te
offers a range of components f rom data validation to date,
numeric, and currency fo rmat t ing . A l though an integrated pack‑
age , each JavaBeans component has been designed to s tand
alone in an application.The sizes of the components vary f rom 26
KB to 86 KB. JavaBeans 'Customizers' are also added as an
extra feature.

The Wind component l ibrary includes aNumeric Edit, a Cur‑
rency Component, a Date and Time Edit, a Mask Edit, a Static &
Edit Text, S p i n Buttons, Combo Box, and Image, Round &
Square But tons .

TreeViewJ adds colour highl ight ing of nodes, font selection per
node, and advanced sorting and searching capabilit ies to the stan‑
dard Windows treeview API .

JSuite ships with both JDK 1.02and JDK 1.1x JavaBeans ( J A R
files) and is available from ProtoView for £249 (w i t h source code
for £995). Each of the packages within JSuite are also sold sepa‑
rately. Free tr ia l versions are available f r om the Web.
w www.protoview.com
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[News

Dazzler, the mult imedia
authoring program for creating
high impact presentations and
interactive training modules, has
been upgraded to version 4.1.The
environment from Linotype CPS
simplifies the publishing of
multimedia programmes onthe
Internet using HTML and Java.
www.dazzilersoft.com

Barring last minute interventions
from three or more National
Standards Bodies, an
International Standard for C++
is expected by March. The
WG21/X3J16 committee meeting
has reached a Final Draft
International Standard (FDIS). The
only changes permitted will be
format changes required by ISO.

TopSpeed and Pervasive
Software have announced the
inclusion of Pervasive's Scalable
SQL in Clarion forWindows
Professional E d i t i o n .The database
server (bothWindows NT and
Netware editions) plus two user
licences is included in this edition.
www.pervas ive .com

Rational Software has created
aWeb-based UML Resource
C e n t r e .The intention is to make
the Unified Modelling Language
more accessible to software
developers. It coincides with the
Object Management Group's
(OMG) decision to adopt UML as
an official standard.
www.rational.com/umi/

Rational has also released a new
version of its Objectory Process,
4.1. This configurable framework
for software development
attempts to merge the best
practices of implementing the
UML standard with proven
solutions for object-oriented and
component-based development.
www.rational.com
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Java cross-platform development
Imperial Software Technology
(IST), makers of the X-Designer
Motif-to-Java GUI builder, has
announced the first release of i ts
Visaj Java designer. Written itself
in Java, it a i m s to enable develop‑
ers working with multiple hard‑
ware platforms to build cross‑
platform Java applications. The
tool is available on all platforms
that support Java, including
Solaris, DEC Unix, and Windows
95 and NT. It fully supports JDK
1.1 and the interface from X‑
Designer has been maintained.

Visaj provides a rangeoft o o l s
for manipulating Java and Jav‑
aBeans, including a visual class
editor, AWT (abstract windowing
toolkit) layout editors, a dynamic
event editor, and a resource bun‑
dle editor.

The AWT editor
speeds the construction of Java
user interfaces by providing a
point-and-click palette of compo‑
nents and a design tree, which

MapObjects
upgraded
ESRI, the makers of GIS software
and spatial database management
tools, has upgraded MapObjects
to version 1.2. This is an ActiveX
control and a collection of 35 pro‑
grammable automation objects.

It works with SDE (ESRI's uni‑
versal geodata server for storing
and managing vector, CAD, and
image data) version 3.0 layers and
supports new SDE capabilities
such as connection to multiple
servers, use of annotation, and
recordset s e a r c h i n g .The new ver‑
sion of MapObjects
enhancements in support for Win‑
dows bitmap files, improved per‑
formance in the FindGeoDataSet
method, and handling unstruc‑
tured data sources such as text or
Excel spreadsheets.

Version 1.1 users are offered a

wizard

includes

free upgrade. For new purchasers,
ESRI’s Data & Maps Volume1 (1.2
GB of ready to use data) is bundled.
w  w w w. e s r i . c o m

displays the containment hierar‑
chy. Properties can be set on mul‑
t iple components and multi-level
undo is supported. GridBag and
Border layout editors are included.
The event editor can dynamically
display event bindings and the
resource bundle editor enables
the creation of internationalised
versions of products.

v o i d appexit t )

A set of JavaBeans compo‑
nents, called Diamonds, are
included. These extend the AWT
to provide controls and layouts
such asa toolbar, status bar, split‑
ter, and framed panel.

Visaj is priced at £695 per
licence, which includes one year
of support and upgrades.
w www.ist.co.uk

20/20 Visualisation
An IRIS Explorer Centre of Excellence has been established at the
Univers i ty of Leeds. The Centre wil l provide a focus for research
and development linked to the IRIS Explorer data visualisation
and application builder software.

IR IS Explorer is a visual programming system for data visualisa‑
tion and animation, designed for scientists and engineers to create
applications for displaying and analysing complex multi-dimension‑
al datasets interactively.The Centre is a iming to provide a reposito‑
ry of user-contributed modules available for general use and to sup‑
port users through the provision of online training materials.

The Centre provides l inks to sites which offer IRIS Explorer
modules for downloading, including the Universi ty of Princeton,
which has developed modules to support atmospheric and oceano‑
graphic research. The new Centre is part icular ly concerned with
the development of World Wide Web projects. One current project,
JAVA, is concerned with h o w best to make use of Java to write
IR IS Explorer modules. This would potent ia l ly a l low Java code,
sited at any location on the Internet, to be dynamically incorporat‑
ed within an IR IS Explorer map. Another project involves VRML
(Vir tual Reality Modelling Language)to facil i tate the publishing
of scenes generated by IR IS Explorer on the Web.

IRIS Explorer Release 3.0 is currently supported on Hewle t t ‑
Packard, Digital, and Sun platforms (and Sil icon Graphics,where
it was originally developed), and Windows NT on PCs. It features
state-of-the-art 3D graphics including zoom, rotate, highlight, and
reconfigure functions, w i t h custom appl icat ion development tools.
wwww.scs.leeds.ac.uk/iecoe
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Visuol3Spoe Contra 2.4 (328i ActiveX) 199.00

Desawore ActiveX Galatry £45.00
BasicConstituentsV1.0 (32Bit) £89.00
,

‘Amzi! Prolog+ Server Pro V4.0 (32Bit) £290.00
‘Amzi! Prolog+ Server Personal V4.0 (32Bit) £145.00

39 Tools V3.0 Single User Licence $75.00
Barcode -32 Developers Kit V4.0 (16&32Bit DUL/OCX) £105.00
Barcode -20 Developers Kit V1.0 (32Bit OO/DLL) £225.00
FontBarcode Fonts for Windows - from £55.00
UPC Tools V3.0 Single User Licence £70.00

ForPoint ButtonMaker V1.0 (16832Bit ActiveX/DLL/VBX) £45.00

Colendar Objx V2.0 (16832Bit) £75.00
Colendar Widgets V1.00c (168&32Bit ActiveX/0CX) £69.00
iCalendar V2.0 (32Bit ActiveX) £39.00

NuMego CodeReview Pro. V5.0 (16832Bit) £190.00
Pretty Printer V5.0 (16832Bit VB3/4/5) £59.00

‘App-Link V2.0 RADX Control Set (16832Bit ActiveX/VBX) £75.00
Crescent PDQComm V3.3 (16832Bit ActiveX VBS Ready) £95.00
Sax Comm Objects Stondards 79.00
SuperCom V3.5 (32Bit) + v3.0 (16Bit) £399.00

Active Gateway SDK V1.32 (32Bit ActiveX/DLL) £145.00
SchedCom for Networe £80.00

7 0

DevelopersSuite for NetwareV5.0 (16832Bit) £235.00

Crusher! Data Comp. Toolkit V3.12 (328i DLL) £170.00

ForPoint Input Pro. V2.0 (168326it AcveX/DLLVBX) £69.00
ProtoView WinX Component Library V1.0 (328iActiveX) £105.00
Vantoge Control St V2.0 (168328it AciveX/VBX) £75.00

DBExport ActiveX £49.00
Opentxchonge Dev.Kit VI.0x (1683288 OO/VBX) £270.00

Data Modellin

Logic Works ERwin/ERX V3.0 (1683282) £2,450.00
Database To

Mapper VBPro £130.00
VB/ISAM 4032 for VB(168328it DLL) £99.00
VideoSoft VSDATA VIO (328iActiveX) £115.00
Debugging &Testing Tools

MemCheck for Windows V5.0 (Win 95/NT) £145.00
WuMega BoundsChecker V5.0 VC++ (W9S/NT) £335.00
NuMega BoundsChecker VS.0 Delphi (W9S/NT) £735.00
Vermont High Test PlusV3.0 (16832Bit Win 3.1.1/95/NT) £140.00
Diagramming Contr

AddflowActiveX Control VI.0.1 (328it ActiveX) £69.00
MetoDrow V1.0 (168328it OCK) £120.00
ProtoView interAct V1.5 (16832Bit ActiveX/0CX) £245.00
DirectX Controls
Complete DX3Suite V2.0 £119.00
Phantom Direct V1.02 (DLL/Li) £105.00
VideoSoft VSDIRECTV1.0 (328it ActiveX) £110.00
Error Handling
NuMega FoilSafe Pro. V5.0 (16832Bi) £190.00
Explore
Active TreeView V1.0 (32Bit ActiveX) £95.00
ProtoView Dato Explorer V1.0 (32Bit ActiveX) £108.00
Facsimile Tools & Controls

FoxMan V2.5 (168:32Bit DLL/OCK/VBX)+ 10,000 runtime £260.00
Find &Replace Utilities
SPEED Ferret for Visuol Basic 5ond Access 97(328it) £99.00
Graphing Tools &Controls
Graphics Server V5.0 (16832Bit AciveX/DLL/YBX) £170.00
Olecra Chart V5.01 (16832Bit AtveX/DLL) £170.00
Pro. Essentials V2.0 (16832Bit ActiveX/DLL/VBX) £190.00

APEX True DBGrid Pro. 5.0 (16832Bi ActiveX)
¥B4/5 upgrade £109.00
Data Widgets V2.0b(168328it AciveX/0(X) £95.00
Objective Grid V5.0 for MFC (168328it) £199.00
ProtoView DataTableV3.1 (168326it AiveX/OCX) £105.00
VideoSoft VSFLEX V3.0 (168328 ActiveX) £140.00

ForeHlelpV2.96 (32Bit Win9S/HT) £185.00
ForeVB V2.0 (Add-In for VBS 32Bit) £45.00
Helping Hand V3.11 (32Bit) 79.00
505 Help! InfoA u t h o rV2.3 (Win3.1/95/NT3.51) £149.00
VideoSoft VSDOCK V1.0 (32Bit) £140.00

ImogeFX PhotoPRO V1.0 (32Bit ActiveX) £185.00
ImageManActiveX Suite V5.04 (16&32Bit ActiveX/OCX) £260.00
TWAIN OOK V2.0 (32Bit 00”) £99.00
LEADTOOLS ActiveX32 Pro. V8.0 (32Bit ActiveX) £205.00
Victor Image Processing Library ¥4.11 (32Bit DLL) £245.00

Exemplar Setup Toolkit Pro. Ed. for VC++ 5.0 V1.3 (32Bit) £99.00
InstallShieldExpress V2.0 (32Bit) £160.00
PC-Anstall for Windows Pro. V6.01 (16832Bit) £109.00
Sax Setup Wizard V2.0 £85.00
Setup Factory ¥4.05 (32Bit) £99.00
WISE V5.0 EnterpriseEdition (16832Bit) £285.00
WISE InstallationSystem V5.0g (168&32Bit) £99.00

s t r u m e n t a t i o n Con t r

InstrumentationActiveX Lib. V3.1 (32Bit ActiveX) £180.00
RSAnimator V1.0 (32Bit ActiveX) £99.00
RSToolPok | V1.00.19 (32Bit ActiveX) £95.00
RSToolPok 111.00.19 (32Bit ActiveX) £119.00

st Controls
FarPoint List Pro. V2.0 (16832Bit ActiveX/DLL/VBX) £115.00
TheList Collection V3.0 ( 1 6 & 3 2 B i tOCK/VBX) £120.00
Tlst Pro. V3.0 (16832Bit ActiveX/OCX) £95.00
Lotus NotesIntegrati
VBLink for Lotus Notes V4.2 (16832Bit ActiveX/OCX) £545.00
Mopping & GIS Too!
GeoView LTV5.0 (32Bit ActiveX) - Royalty free £140.00
‘Maplinfo MopX SDK V2.0 (328it OCX) includes! Run-Time £899.00
MopObjects UT £159.00
Maths, Stats and Financi

Evol-0-Matic Suite V2.0 (32Bit ActiveX/VCL) £120.00
Microsoft Exchange Controls
Sox mPower for Exchange 790.00
Multi-Media
ImageFX FXTools Pro. ¥4.0 (16832Bit ActiveX/VBX) £209.00
On-Line Analytical Processing (OLAP)
DynamiCube ¥2.010 (32Bit AciveX) £240.00
Printing Tools
V i d e o S o f tVSVIEW V3.0 (16832Bit ActiveX/O(X) £140.00
Productivity Controls
Grescent QuickPok VB/J++ V1.0 (16832Bit ActiveX/DLL) £119.00
Mabry Mega Pack 2(16&32Bit OO/VBX) £95.00
OLETools V5.01 (328iActiveX) £109.00
VBTools V5.01 (16Bit YBX) £59.00
Product Suites
ProtoView ActiveX Component Suite V1.0(ActiveX/DLL/VBX) £150.00
Sheridan ComponentSuite £170.00
Productivity Tools
VBAssist V5.0 (32Bit VB5.0) £89.00
VBCommander V1.0 £79.00
Report Writers
Grystol Reports Pro. U p g r o d eV6.0 (168328it) £155.00
VideoSoft VSREPORTS V1.0 (32Bit ActiveX) £90.00
Software Licensing Tools
Protection PlusPro. ¥4.04 Enterprise (16832Bit DLL) £240.00
SofSENTRY V1.11 FullVersion (16&32Bit) £275.00
Sound & MIDI Controls

Mabry MIDI Pack (16832Bit OCX/VBX) £55.00
Spell Checking
Sentry Speling-Checker Engine V4.21 (168328it DLL) £145.00
VideoSoft VSSPELL V1.0 (16832Bit ActiveX/VBX) £90.00
Spreadsheet &Data Entry
ForPoint Spread V2.5 (16832Bit ActiveX/DLL/VBX) £150.00

spss V1.1 (328) 290.00

StorogeToos V1.0 (168328i ActiveX) £69.00

FarPoint Tab Pro. V2.0 (168328 AcveX/DLL/VBX) £60.00

ALL Text HT/Pro. V4.0 (16832Bit OX) £195.00
HighEdit Pro Active V1.0 £189.00
HighEdit Pro. V5.2 English Ed. (168&32Bit DL/OCX/VCL) £240.00
TXText Control V5.01 (16832Bit ActiveX/DLL) £210.00

ExocTicks V1.1 (16832Bit DLL) £75.00

ActiveListBor V1.0 $79.00
AceToolbar V1.2 (16&32Bit ActiveX) £45.00
‘ActiveBar V1.029 (32Bit ActiveX) 75.00
ActiveThreed ¥2.01 (32Bit ActiveX) £69.00
Designer Widgets V2.02 (16&32Bit ActiveX/OCX) £69.00
Eidesys SPLIT Suite ‘97 V2.0 (16832Bit ActiveX) £50.00
Olectra Resizer V1.1 £89.00
ReSizeV2.5 (16832Bit ActiveX/OCX) £25.00
VideoSoft VS-OCK V5.0 (16832Bit ActiveX/OCX) £59.00

Sox Basic Engine V4.0 Pro £259.00

GP-Version V2.11 (16&32Bit) Single User Licence £60.00
Versions 2.0c (32Bit) £59.00
VersionStomper V5.0 (16&32Bit ActiveX/VBX) £69.00

SpyWorks Pro. V5.0 Incl. Subs. (16832Bit ActiveX) £135.00

‘App-Link IMS(workstation) V1.0 £219.00
Complete Moil Suite V2.0 £199.00
Crescent Internet ToolPak V3.01 (168&32Bit ActiveX) £95.00
Distinct TCP/IP SDK V2.0 (32Bit DLL) £249.00
Distinct Visual Internet Toolkit V2.0b (32Bit ActiveX) £175.00
IdleY ISAPI V2.0 (32Bit ActiveX/DLL) £119.00
IDSMail OLE Server V4.1 (Win 3.1/95/NT) £235.00
IP*Works ActiveX V1.0 £99.00
Mabry Internet Pack (16&32Bit ActiveX/VBX) 70.00
PowerI(P Internet Toolkit for (/C++ V3.0 (168328i DLL) £285.00
PowerTCP Internet Toolkit for Delphi V3.0 (16832Bit) £285.00
PowerICPInt.Toolkit for VB4/5 V3.02 (16832Bit ActiveX) £285.00
VBnet V5.0 £95.00

YWW& Internet Tools
EgeworX V1.1 (Developer) £105.00
Hitelpinddex V2.16 (Developer Lic $399.00
NobleNet Web V2.0 £1,190.00
X-Works (‘Weblink’) Standard V2.1 £120.00
Prices exclude VAT

source.com
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M A Y H E M

Software craftmanship
venfifty years ago,
manufacturingaround the

world largely proceeded in a
mannerwe would call cottage
industry.Rawmaterialswould
arrive at a factory, where skilled
craftsmenwouldwork them into
finished parts. Theprocesswas
labour-intensive, slow,and
difficult tocontrol. But, the great
advantagewas that, without any
economies of scale, short runs
andcustomisation cost very
little more than the regular item.

Although production-line
techniques havebeen used for
nearly ahundred years, real
economies of scale havebecome
practical only recently. It’s
always been possible to builda
sheet-metal press tool and to
derive a cost benefit from
building it. It’sjust that, until
recently, the cost benefit was
such a small part of the finished
product that nobody bothered.

Untilplastics.Plastics
revolutionisedmanufacturing.
And the thingwhich madethem
so important was that they were
plastic. You canmakea single
part in literally any shapeyou
want, in a single casting.There
areevenprocesses thesedays
which canmakevoids and
articulating hinges in a single
shot. Productscanbedesigned
whosecasesand internalparts
arespecifiedalmost without
referenceto how they wil l be
manufactured.Complexity
doesn’t affect cost, andeven size
doesn’t affect it bymuch.What
affects the cost of a product is the
numberof distinct parts in it.

But, in order to beeffective,
plastics rely uponmass‑
production. Wecanmakeparts
as complex aswe want for no
extra cost, oncewehavea tool.
The costs of designingand
makinga set of tools are
astronomical, but if these are
amortisedover millionsof uses,
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Programming as a cottage industry? Jules doesn’t think so.
the cost per uni t drops to
negligible proportions. This is
good, becauseproducts can be
mass-produced cheaply, and
everyone benefits.

Well, not everyone. Back in
the days of craftsmanship, it
may have taken £2000 (of today’s
money) to make a not-very-good
television set, but a skilled
individualcould beprofitable
making ten of thema week.
These days,a television is ten
times asgood for a tenthof the
price,but it costs a squillion
pounds to build the TV factory.
Now,one personcan’t makea
l iv ingmaking ten TVs amonth
nomatter how skilled he is;a
thousand unskilled people make
a livingmakingten mill ion of
them- all exactly alike.

So, if amultinational is going
to spend money on tooling up for
anew production line, they had
better bedamnedsure that what
they’re going to make is going to
sell. Ten unsoldTVs may bea
depressing sight to a lone
craftsman, but amillion unsold
TVs is amuchmore depressing
sight for a thousand robots (and
oneowner). Where the lone
craftsmanwas able to take risks,
to refinehis product gradually,
and to customise it for special
orders, the bigfactory is able to
do none of these things.

Acustomer with a special
requirement,who is happy to
paya bitextra for customisation,
can’t.Where aTV costs £200,
nobody canmakea livingselling
TVs for £2000. This is the
paradoxof massproduction; by
reducingcosts, increasing
competition, and therefore
increasingcustomer choice, it
reducesproduct differentiation,
and therefore reducescustomer
choice. NearlyallTVs have
Teletext, nearlyall have Nicam,

almost nonemultiscan,andnot
oneusesKochscanning(a
simple technology which enables
videophones, picture-in-picture,
and compression). On the other
hand, it is possible for skilled
craftsmen to takeanexisting
mass-producedobject, andalter
it. Thealterationswi l l besmall
andexpensivecompared to the
device itself,but with some basic
service notes, somethingnearly
right can beshoehorned intoa
use the designers never thought
of.That’s why there’s abig
differencebetweena vanilla
Sierra andaCosworthversion.

Likemany people, I believed
that wide deployment of
computers would combine the
benefits of mass-productionwith
craftsmanship. Computers would
(anddid)enablejust-in-time
stock control, parts
customisation, andsoon.
Unfortunately,apart from very
high-volumemanufacturingand
menu-typeordering (eg
specifyingoptionsandcolour for
aca r ) it hasn’thappened.Why
should it?Computers themselves
don’t benefit fromsuch things.

Oneof the reasonswhy
computers seemedexciting is
that it’spossible to builda
production linewith no input
materialsandno physical
tooling. For horizontalmarkets,
this is not muchuse - mass
production is aperfectly
adequatemodel.But it opens the
possibility of individual
craftsmen developingvertical
market productswithout the
overheadsof manufacturing.

However, unlike in
manufactured products, there’s
no customisationmarket at all.
Wordmacrosanddatabase
programmingdoesn’t change
the job a program is doing. And,
precisely becauseduplication is

sosimple an operation, few
people are prepared to release
source codes and ‘service’
information, because they’ll
losea l l their best ideas.On the
other hand,a considerable
input of ideas is needed,and
design is expensive and difficult
precisely becauseeveryone has
to start from scratch every time.

I ’mconvinced that the only
way wecan get quality back
into software is by taking
positive steps to encourage
diversity. I thought for a while
that intelligent disassemblers
could help, but now I ’mnot so
sure. After all, forcing everyone
to release source code (as the
FreeSoftware Foundation
wants ) , or encouraging
everyone to write for
interpreters built into silicon
(as the Lisp proponents want )
won't solve the problem. Most
source code is too low level
already, and adjustments wil l be
just asdifficult asoriginal
wri t ing. I f the authors of
programs can't maintain them
any more, how can anyone else?
Perhaps programs should be
releasedascollections of
components, analogous to
hardwarechipsets, though for
that to work the components
would themselves need
accessible internal structure.

Whatever, cottage industry
can’t co-existwith mass‑
production ‐ the town ain’t b ig
enoughfor bothof them.Mass‑
productionoffers real benefits if
it’s doneproperly; that is,suchas
to allow craftsmanship in. But, in
computers, mass-production isn’t
beingdoneproperly,which is
why nothingworks right. a

Jules is aprogrammerwho roars
with rageat evenquiteexpensive
software. Emailjules@cix.co.uk.

EXE j a n u a r y
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L E T T E R S

Inspiration
Dear Mr. Mery,
Although December is n igh
upon us, here in this colonial
backwater wehaveonly just
received the October issue of
EXE.As usual, the arrival of
your magazine has resulted in a
full day’s loss of work -a
productivity lapse we could i l l
afford - aswe readfunny bits
aloud, photocopied
unprecedentedly clear technical
explanations for future study,
and toreout illustrations to
route to our a r t director (whose
admiration of Mr. McHenry’s
work is leavened by annoyance
at our nonstopexhortations to
‘do like that, can’t you?’).

Monthafter month,your
magazinereminds us of the
potent magic that can beworked
byaneditorial staff that dares to
mix technicalaccuracy, clarity,
wit, fun, andjoy. Every issue
informs, instructs,and inspires.

l a msure that you, like we,
get occasional letters from
readers who would prefer to get
their informationMicrosoft
Systems Journal-style: the
straight stuff, unmemorable,
unembellished,dry and
soporific. Under the weight of
such criticism, I havespendthe
odd night with a pint or two,
questioningwhether it is really
better to give informationmore
impactand make it more
memorableby serving it up ina
lively way. I haveconsidered
whether it mightbebetter to give
up and put together the boring
journal that somany readers
seemto want. Your magazine
has done somuch to rekindle
my commitment dur ing those
dark hours.

Pleaseextend my admiration
to everyone who has anything to
do with puttingEXEtogether.
You have been an unwitt ing
source of inspirationto your
Americancolleagues.

Best wishes
J. D. Hildebrand
EditorialDirector, Windows
Tech Journal, VB Tech Journal
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A rea l ly unexpected let ter
which made our month! I t
gives me the opportuni ty to
publ ic ly thank Kate Adams,
ou r product ion manager, for
a l l the hard work she puts in
creat ing the layout and
commissioning ( a n d often
creating) the i l lustrat ions
every month.And Katehas
managed this feat for over 10
years! Colin McHenry created
last May, in a record three‑
months, most of the redesign
but is not involved in the day
t o day r u n n i n go f EXE.- Ed.

Borland JBuilder
Dear Sir,
It would bewonderful to receive
a weddingquilt from Borland,
with each member of staff
adding his or her own
individual touch. However,we
must becontent wi th product
releases. John O’Connell in
your November issue had
allowed himself to become
frustrated with the terrible
documentation but even this
has its compensations.

Ihavespent the morning
working the filter andlocate
examples in theProgrammer’s
Guide.The latterworked first
time and the former allowed me
to explore the product in some
depth.When I hadfound their
workedexample, notquite where
the manualsaid it was, I could
compare my versionand theirs
to find that what I neededwas
the v a r i a n t class.These things
stick in quite a different way if
you have towork at thema little.

Since I havebeenworking in
a 16-bitenvironment,my old
copy of BorlandC++ version 4.5
nowfits me likean oldglove. I

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

t o s o f t w a r e d e v e l o p m e n t . P l e a s e w r i t e to : The

Ed i to r,E X E Magazine,St.Giles H o u s e , 5 0 P o l a n d

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

edi tor ia l@dotexe.demon.co.uk

havenever yet got the hangof
version 5.0 butperhaps I will now
that JBuilderhas shown mehow
data awarecontrols work. The
databasepersonwho set out to
explain them in the C++ manual
found them toofamiliar toneed
explanation and soexplained the
bitsof the development
environment that I knewand he
hadhadto reachfor.

But it wil l benice toget hold
of the Component Library
ReferenceManual.
John Marshall
postmaster@accurate.compulink
co.uk

New programs
for old
Dear Sir,
I was extremely unhappy to
read the article in the July 1997
issue, page 25, entitled New
Programs For Old. (Ok, it takes
mea long time to get through
my reading pile!)

Ihavegreat sympathy for the
author’sunderlyingpoint, which
I take to bethat code littered
with sideeffects is difficult to
readand maintain, I take great
exception to hisexample.The
behaviourof the code fragment
q u o t e di nfigure 1
i f ( + + i & i - - ) x = 1 ;
is undefined. (ISO9899:1990
Section6.3 Expressionsrefers). It
is notpermittedto usethe
incrementand decrement
operators, against the same
object, morethanonce betweena
pairof sequence points. As a
resulthissideeffect removal
routineought to report that the
code is invalid.It is wrong to
suggest that this buggedcode
can befixed by any machine‑
based transformation. It is

necessaryto investigate what the
original programmer actually
intended,and write something
conformant to achieve it.

If this is the standardof
research in our Universities then
I want them spending my tax
poundsdifferently.
RichardHowells
R_A_Howells@compuserve.com
Yes, wel l spotted. Of course,
most compiler
implementations do not
observe the ISO standard.
When the concern is to
‘ t ransformout’ side effects, i t
is important to define
transformations which work
on the source as accepted by
the localdevelopment
environment, rather than that
expected by the standard. I ’m
most gratefu l for y o u r keen
observation, but I feel that I
must add that your remark
about researchfunding is
rea l ly rather unjust .
M a r k Harman

Bill
Dear Sir,
I was intrigued to noticeona
recentvisit to the States that Bil l
Gates is now beingcalled
William H. Gates whenever he is
mentioned in the press.I feel that
this is yetanother indicationof
Microsoft’s increasing
remoteness,asmentioned in
your November Soapflakes.
Tim Bergel
tim@ced.co.uk
It is qu i te common in the
American press to quote f u l l
names and the f u l l name of
B i l l Gates is indeed Wil l iam
H. Gates I I I .As for the
mean ingof the H, this
remains a mystery.. . ‐ Ed.
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They saywisdom

: mre cyae

is wisdom ina box. It is powerful, intuitive to
use and completely customizable:
The Wise Installation System, a Windows‑
based installation editor, creates professional
setup programs in hours, not days. It creates a
single installation that runs in Windows 3.1x,

Windows NT, or Windows 95. It comes complete with both Win16 and
Win32 v e r s i o n s , creates shortcuts/shell links for use with Windows 95
handles nested components and hasa full uninstaller with rollback.

The Wise Installation System Enterprise Edition
combines the award w i n n i n g Wise Installation System with multi‑
generational patching, web based installation support, and a
repackager for converting existing installations.

ware distributi

naw<hipPle
Your c o m p l e t e answer t o a l l your sof! ion needs!

ED brings y o u the p o w e r ,
flexibi l i ty, a n d ease of use to
m e e t y o u r m o s t chal lenging
ed i t i ng needs. Source code
b r o w s e r s l e t y o u q u i c k l y
n a v i g a t e around c o m p l e x
p r o j e c t s , extensib le color
s y n t a x h i g h l i g h t i n g makes
code m u c h e a s i e r t o read,
s m a r t l a n g u a g e sens i t i ve
ed i t i ng formats code as y o u
w r i t e , a n d a u t o c o r r e c t ,
s m a r t y p e , t e m p l a t e s a n d
skeletons w r i t e code for you.
W i th s u p p o r t for 32 languages
p lus t h e ab i l i t y to define your
o w n , ED lets you focus on the
essential whi le l e a v i n g the
mundane beh ind

F i n d o u t w h y a t
www.getso f t .com
and down load y o u r
f ree evaluat ion c o p y

Alaska Xbaset++
The command f

DBMS.
c o d e ,

or iented,
n a t i v e m u l t i t h r e a d i n g
Application Development Package

The high demands of today can only be fulfilled by advanced future‑
oriented development tools. Alaska’s Xbase*+* is no stranger to GET,
TBrowse, Codeblocks and PreProcessor. Thanks to its
100% sourcecode compatibility, seamless migration and today’s and
tomorrow’s brave new 32 bit world is guaranteed.
Multi-platform avai lab i l i ty ¢
oper

allows the

‘ s t e m s s u c h a s OS/2, W i

Generates 32bit multithreaded ready native code
t h o u t any l imits

Seamless m i g r a t i o n f r o m character to graphical user interfaces.
Sophisticated object-oriented p r o g r a m m i n g model with multiple inheritance,
encapsulation and polymorphism.
Exchangeable DatabaseEngines b r i

DBMS likj a n g u a g e and “state o f the art

alaskasoftware
Pricing: Win NT/95: £299 OS/2: £350

www.alaska-software.com

Super io r D o c u m e n t a
Super ior  Onl ine Help

r o m a S ing le Sou rce
Flexib le. . .

Easy to Use. . .
L e s s Work .
I m p r o v e s Product iv i ty. . .

Doc-To-Help’s intelligent single source approach enables you to
automatically create and m a i n t a i n professional printed documentation
and online Help for Windows 3.x, Windows 95 and Windows NT
Doc-To-Help features include
» “ N o compromise” control over f o r m a t and content of print and

online Help
» Automatic generat ion of conceptual, procedural, and What’s This

Help topics
» Automatic generation of hierarchical .CNT files

)

With Doc-To-Help, you’ll en joy increased productivity with less effort,
while re ta in ing the flexibility that comes f rom complete control over
every aspect ofyour printed and online documents.

Doc-To-Help: superior documentation,
superior online Help...from a single source.

Also available: A n s w e r W o r k s , the na tu ra l l a n g u a g e i n t e r f a c e for y o u r help
file. Download a FREE eval of AnswerWorks f r o m www.qbss.com

W E X T E C H

QBS Software Limited Call n o w for further details and FREE software catalogue
11 Barley Mow Passage

London W4 4PH
Phone: 0181 956 8000

Fax: 0181 956 8010
BBS: 0181 956 8011

* pr ices, subject to change and exclusive of shipping plus VAT

Y o u c a n n o w p i c k u p d e t a i l e d i n f o r m a t i o n , demos a n d e v a l s
o n h u n d r e d s o f d e v e l o p e r s ’
o n t h e new q b s s o f t w a r e f t p s i t e :
h o t l i n k d i r e c t t o t h e r e f r o m t h e QBS h o m e p a g e a t :

h t t p : / / w w w . q b s s . c o m

p r o d u c t s f r o m o u r fi l e a r c h i v e
h t t p : / / f t p . q b s s . c o m .  O r



F E A T U R E S

Talking
orha

ORBs, OMG, IORs and IIOP. The technology

of distributed objects is swamped wi th

acronyms. Nicola Baldini, Michele Bini, and

Duncan Wilcox navigate the concepts and

terminology to show how Corba can simpl i fy

client/server development.

| ap objects are an important trend of client/server com‑
pu t ing as businesses and homes become increasingly wired to

the Internet. Just l ike object-oriented programming br ings both
abstraction and power to programmers , distributed object tech‑
nologies b r i n g both abstract ion and power to p rog rammers in
client/server e n v i r o n m e n t s .

Whereas object-oriented languages add compiler generated glue
and some syn t a c t i c sugar to their procedural coun te rpar ts , distrib‑
uted object technologies also add goals derived from the heteroge‑
neous network environment they operate in: language-independence,
platform-independence, and cross-vendor compatibility.

Corba (throughout,wewill explain this and many other ac ronyms)
is e m e r g i n g as the open distributed object technology;most of the
players in the market are p a r t of the Object Management Group
(OMG) , the organisation cont ro l l ing the specification. ( I t is worth not‑
i ng that Corba is n o t a product per se, but a set of service and p ro t o ‑
col specifications.) Notably absent is M i c r o s o f t , which p r omo t e s
DCOM (D is t r i bu ted Component Object Mode l ) ‐ i ts own distributed‑
objects product that doesn’t conform to Corba specifications, although
gateways and p o r t i n g tools exist.

Interfaces and implementations
An Object Request Broker ( ORB ) is an API for interconnect ingobjects
across a network. It’s an abstraction that hides commun i c a t i o n details
and can take the form of a l ibrary, server process,or any th ing else the
part icular implementation requires. An ORB wi l l route requests to
execute object methods froma client to an object implementation. For
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ease of use, the client w i l l typically use a stubbed local object that
mimics the remote one.

Corba stands for Common ORB Architecture. As of version 2.0,
Corba defines the Internet Inter ORB Protocol 1.0 ( I IOP ) , a network
protocol designed from the ground up fo r e f fi c i en t , re l iab le, and
optionally secure object related communica t ions .

Cl ients address server objects through Interoperable Object Ref‑
erences (IORs).These are po i n t e r s used t o refer t o an object across the
ne t . I n the ITOP con t ex t , an IOR encodes the IP address and TCP/IP
p o r t numbers the server is listeningon , andan object key identifying
a specific object on the server.

We have introduced the c o m m u n i c a t i o n i n f r a s t r u c t u r e , but
ORBs need to know how to use a r emo t e object and its properties.
This is achieved through the Interface Definition Language( IDL ) ,
wh ich describes object interfaces. An IDL source on l y c o n t a i n s the
equivalent o f dec la ra t ions ; i t ’s unrelated to the language in which
the object wi l l be implemented and doesn’t contain any implemen‑
t a t i o n detail.

To implement a Corba object, the IDLsource is translated toa pro‑
g r am skeleton in the target language, in a process called mapping or
language binding. This creates a set of source files describing the IDL
interfaceswedeclared, together wi th other suppor t objects. OMG pub‑
lishes standards t o map IDL to C , C + + , Cobo l , Ada , and Sma l l t a l k ;
m a p p i n g s for other languages are in the works. ( T h e OMG hasn’t
finalised the Java mapping yet. Wea re work ing to the March 1997
draft but i t is unl ikely that the final draft w i l l differ too much,at least
the pa r t s on client-side mapping, ie object usage.)
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m o d u l e C r i s i s 1 {
t y p e d e f l o n g c i d ;

s t r u c t  c r i s i s  {
c i d  i d ;
s t r i n g d e s c r i p t i o n ;
yi

i n t e r f a c e  i t e r a t o r  {

c r i s i s c u r r ( ) r a i s e s ( o u t O f R e s o u r c e s );

v o i d n e x t ( ) ;
/ / A f t e r l a s t ( ) r e t u r n s TRUE
/ / t h e i t e r a t o r i s n o l o n g e r v a l i d .
b o o l e a n l a s t ( ) ;
Vi

t y p e d e f s e q u e n c e < c r i s i s > c s e q ;

i n t e r f a c e R e p o s i t o r y {
e x c e p t i o n n o t P r e s e n t { } ;
v o i d p i n g ( ) ;
v o i d a d d ( i n s t r i n g d )

r a i s e s ( o u t O f R e s o u r c e s );
v o i d r e m o v e ( i n c i d i d )

r a i s e s ( o u t O f R e s o u r c e s , n o t P r e s e n t );
l o n g l e n ( ) ;
v o i d r e t r i e v e ( o u t c s e q s )

r a i s e s ( o u t O f R e s o u r c e s );
i t e r a t o r  i t e r a t o r ( )

r a i s e s ( o u t O f R e s o u r c e s ) ;

L is t ing 1- I D L source for WCManager.

Corba and the web
HTTP(Hypertext Transfer Protocol)was designed with simplicity in
mind, and simpl ic i ty is indeed i ts great strength. However, whi le
HTTP’s lack of state preservationacross sessions allows for very sim‑
ple and efficient servers, anything but simple client/server applica‑
tions are very complex to develop. This has forced web application
development into a cumbersome mix of data fields hidden in HTML
pages, CGI scripts, and cookies. A

Corba solves al l this, maintainingstate information through per‑
sistent objects and persistent object references, and improving per‑
formance andlatency over HTTPthrough IIOP.There are some issues
to be resolved, inc lud ing widespread avai lab i l i ty of free tools ( i f
Apache’s success is any indicat ion)and details such as IIOP compat‑
ible firewalls, but the pieces are fa l l ing in place. Java applets access‑
i n g Corba objects over the web is already a cross-platform,
vendor-neutral, reality.

While the World Wide Web Consortium is working on HTTP-NG
(Next Generation), which promises to be more efficient than HTTP,
we can easi ly envision an IIOP-based web. Quot ing Marc
Andreessen, the Netscape cofounder: ‘We expect that over the next
few yearsI IOPw i l l become asubiquitous asHTTPand CGI.’ And he
should know, since the Navigator browser includes Visigenic’s Vis‑
ibroker Java ORB.

Free implementat ions of Corba
Many Corba implementations exist, either commercially or freely
available. Some of the free ones are backed by large academic insti‑
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c l a s s i t e r a t o r S e r v a n t e x t e n d s C r i s i s l . _ i t e r a t o r I m p 1 B a s e
{

p r i v a t e ORB o r b ;

p r i v a t e V e c t o r d a t a ;
p r i v a t e i n t i ;

p u b l i c i t e r a t o r S e r v a n t(ORB o o r b , V e c t o r d ) {
o r b  =  o o r b ;
d a t a = n e w V e c t o r ( d . s i z e ( ) ) ;
d a t a  =  d ;
d a t a . t r i m T o S i z e ( ) ;
i =  0 ;
}

p u b l i c C r i s i s l . c r i s i s c u r r ( ) {
r e t u r n ( ( c r i s i s W i t h E q u a l s )

d a t a . e l e m e n t A t ( i ) ) . v a l u e ( ) ;
I

}

p u b l i c boo lean l a s t ( ) {
i f  ( i  = =  d a t a . s i z e ( ) )  {

orb.disconnect (this) ;
r e t u r n  t r u e ;
}

r e t u r n  f a l s e ;
}

List ing 2- JavalDL source of a server

tutions or b igcompanies that havechosen to promoteCorba for strate‑
gic reasons.Some implementations attaina good levelof performance
and are reliable enough to be used as a foundation for serious,mis‑
sion-critical, projects.

Why then should y o u b u y a commercial product? Corba offers
more than jus t inter-object communication facilities ( ie the ORB).
OMG also specifiesa large collection of services,referred to as the
Common Object Services Specification (COSS). These include the
naming service ( a n object directory), the event service ( f o r asyn‑
chronous communications), the persistent object service, the trans‑
action service, and the object trader service (to find objects basedon
functionality). These services, bui l t on top of basic ORB functional‑
i ty, free the developer f rom the burden of reinventing the wheel and
offer standardised access to high-level features.

Free implementations usually support only the basic services, typ‑
ically because p a r t of the COSS specifications has not settled down.
While a commercial producer has the resources to closely follow the
draft w i th i ts implementation, free developers, as always short on
manpower, usually wait for the final specification.

However,the cost of commercial Corba products is qu i te h igh,
sometimes in the rangeof thousands of pounds. You could struggle to
jus t i f y suchan investmentjus t to evaluate the technology. Some ORB
vendors recognise this, and offer free licenses of their products for
non-commercialuse, allowing you to experiment. On the other hand,
a free ORB m a y fi t y o u r needs better than a commercial one. For
example, the fastest ORB implementation, reportedly, is a free one:
the Oracle/Olivetti sponsored, omniORB.
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Middle West
Sarajevo
Mistresses of the Enemy President

add |Remove | Refresh |
J Use iterator

Choose a server

{ah [EDTGGRIAN [Applet appiett running

Figure 1- JavalDL run wi th in a browser.

JavalDL examples
We have developed the Java examples in L i s t i n g s 1 and 2 w i t h
JavaIDL, Sun’s Corba language mappingandORBfor Java. Although
JavaIDL is a good product it has a few shortcomings (mostly due to
i ts immatu r i t y ; as we wri te it ’s st i l l i n beta). I t has some problems
when r u n from with in browsers, even though it works fine from the
appletviewer (see Figure 2). Secondly, it on ly offers bare-bone func‑
t ional i ty: aJava ORB, a COS naming service and the I D L to Java
translator, which only runs under Solarisor Windows (apparently it’s
written in C++,thoughthefinal version w i l l bepure Java).

While it is possible to develop incompatible (bu t standard-compli‑
an t ) C++ mappings, a l l Java ORBs that conform wi th the final OMG
specification w i l l have to becompatible down to . c l a s s file level. This
is impor tan t fo r web use because i t reduces the amount o f custom
l i b r a r y code that an applet has to download. Addi t ional ly, JavaIDL
wi l l be the official ORB included in the next iteration of Sun’s JDK
(version 1.2) so it w i l l certainly become very widespread.

The best way to navigate the rather complex concepts and terminol‑
ogy is to introduce the ideas behind the code snippets in the Listings.

The scenario: asa member of a superpower IntelligenceAgency you
are granted clearance to interactwi th WCManager™, the World Crisis
Manager, a faci l i ty to circulate the rumours that agents and analysts,
scattered all over the world, have collected and analysed! The faci l i ty
is built upon independent rumour mil ls (servers), wi th each one dedi‑

_Retresh repositories | [e . Sonya is in fact 2man“GTi pala Tene Was Sonya home at San
[@ Ms. Sonya is in fact 2 man!

U s e \terator
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cated to a specific topic, eg ‘MiddleEast’, ‘Sarajevo’ o r,even, ‘Mistresses
of the Enemy President’ (see Figures 1 & 2). EachIntelligence member
can connect to a n y server, addingand removing rumours at will. Each
server wi l l be implemented as a Corba object,of course.

The client
As you can see in the WCManager IDLsource (seeL is t i ng1),IDLfiles
resemblea set of C+ +declarations. The m o d u l e construct declares the
C r i s i s i name space (akin to aC++ namespace or Java package) that
w i l l contain the declarations enclosed between the braces.

You migh t notice IDL constructs that are simi lar to their C++
equivalents. However, fixed length str ings are a built- in type of the
Corba IDL and can be specified wi th the s t r i n g < n > syntax. The IDL
provides both fixed and variable length sequences containing data of
a generic type, using the s e q u e n c e < t y p e > syntax.

UnlikeJava classes o r C++ s t r u c t s , IDLones cannot declare meth‑
ods (calledactions in Corbajargon); they are reservedfor objects. Corba
objects are instances of some interface, and are complementary to
s t r u c t s : they can have action members but not data members. The
rationale is that while s t r u c t s contain the data passed around, inter‑
faces model access to objects: any data that an object may contain is a
detail of i t s implementation, so it can’t stay in the IDL.

I t 's often hard to design a
good interface for anobject,
but it's even harder for a
remote object

Parameters to object actions can have one of three specifiers: i n ,

o u t and i n o u t . You can think of in arguments as regular pass-by‑
value arguments and o u t arguments asa way to let an action return
data in addition to its re tu rn value. The i n o u t argument is similar to
pass-by-reference, except that in fact the whole argument is moved
through the network to the caller and then back.

Corba exceptions are important in encoding possible network com‑
munication failures, in addition to server defined ones ‐ you should
always be prepared to catch exceptions when cal l ing an action of a
Corba object. These exceptions, declared through the e x c e p t i o n key‑
word and associated wi th actions through the r a i s e s keyword, are
somewhat l ike s t r u c t s in that they can have data members and no
actions, but they can’t be passed to or returnedfrom an action.

The Java mapping tool, id/tojava, producesa set of . j a v a files,
grouped in a directory named Crisis1. (We used Crisis1 as the name
for the I D L moduleand an I D L module maps to a Java package, which
in tu rn is stored in a directory.) A quick look at the files shows that
each I D L interface T is mapped to three Java classes: T is the IORcon‑
tainer and allows us to invoke the actions through stub methods,
T H e l p e r provides some ut i l i t y functions such as nar row ing (a form
of casting), and T H o l d e r which is used when the type is passedout of,
or returnedfrom, anaction. These Java classes enable usto work wi th
remote Corba objects almost l ike we would wi th local Java ones. For
the sake of simplicity, we wi l l often omit exception handling.

Interfaces for remote objects
I t ’s often hard to design a good interface for an object, but it’s even
harder fo r a remote object. The reason is the method invocation and
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Corba I IOPand Java RMI
Why use Corba when Java already offers its own standard for dis‑
tributed object support, namely Remote Method Invocation (RMI)?
RMI is well integrated with Java and surely adding some e x t e n d s
R e m o t e in your Java source is easier than messing with IDL files?
Apparently Corba and Java offer the same functionality: they both
allow you to treat remote objects (nearly) as if they where local.

The answer is that RMI is tightly bound to Java and no easy way
exists to connect to servers (or from clients) using other programming
languages, such as C++. Corba is designed with language neutrality
in mind: armed with IDL alone, you can connect to a server without
even knowing if it’s written in Java or in C++ (or in Cobol...).

A programmer familiar with RMIwill feel at homewith Corba under
Java, both support the notion of interface/implementation separation
and Corba objects can be used in Java with ease.While a Java-only
project can successfully use RMI, it’s advisable to choose Corba if
other languages are used too.

The bottom line is: Java is aformidable product to deliver platform‑
independent objects, so it's an ideal choice, especially for clients. On
the other hand it’s possiblethat you must usesome legacy server code,
or that performance requirements will lead you away from a pure Java
implementation. In these cases Corba will provide the much-needed
glue to connect objects in an heterogeneous environment. Sun itself
recognises this. It recently announced that RMIwill be re-implemented
to use IIOP as its underlying protocol, in addition to the native JRMP
protocol, so that Java code can access Corba objects.

data transfer overhead inherent in network communication. This mit‑
igates against hav ing many, fine-grained, methods that have a h igh
overhead, but also against few, coarse-grained, methods that transfer
a lo t of data. In fact, the sample IDL has a weak design that we’ l l
uncover soon.

The i n i t () method of the ORB class ( tha t is par t of the Corba
packages) connects it to the outer world, possibly helped by the argu‑
ment a r ray that the application or Applet received:
ORB o r b = O R B . i n i t ( a r g s , n u l l ) ;

Note that the ORB is local code; it w i l l act as a gateway towards any
Corba object we’ll refer to, h i d i n g the communication that it w i l l per‑
fo rm to contact that target’s ORB.

Weare ready to contact a Repositorywhich wil l bestored in a suit‑
able object:
p r o t e c t e d  C r i s i s l . R e p o s i t o r y  r e p ;
This r e p is an IORcontainer. Wereceive its address through the nam‑
i ng service (which we have hidden wi th its complexities in the n a m ‑

i n g S u p p o r t class):
p u b l i c v o i d c o n t a c t S e r v e r ( S t r i n g n a m e ) {

t r y  {
r e p = C r i s i s l . R e p o s i t o r y H e l p e r . n a r r o w (

n a m i n g S u p p o r t . reso lveName ( o r b , n a m e )) ;

}
ca t ch (o rg .omg .CORBA.BAD_PARAM e x ) {

m e s s a g e . a p p e n d T e x t("Uhm, ' " + n a m e + " ' i s n o t a
C r i s i s l : : R e p o s i t o r y \ n " ) ;

The n a m i n g service, contacted t h r o u g h the r e s o l v e N a m e( )
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method, associates names with IORs .These IORsare
returnedto the client code in the form of instances of
the o r g . o m g . C o r b a . O b j e c t class, the base class for
every Corba object.The n a r r o w () methodcontacts the
server to per form a cast f rom a Java
org.omg.Corba.Object toa Java C r i s i s 1 . R e p o s i ‑
t o r y , and raises an exception if it fails.

When we invoke one of r e p ’s Corba actions (eg r e p . p i n g ( ) ) , it
assembles an IIOPrequest and sends it to the server that implements
the object. The ORB implementation is free to use the more efficient
Java method invocation if both the caller and called processes r u n in
the same address space. Per fo rm ing actions on object stubs w i l l
resemble localmethod invocations. Adding or removing a r u m o u r is
as simple as:
r e p . a d d ( " S o m e s t r i n g " ) ;
r e p . r e m o v e ( i d ) ;
Retr ievingthe contents of the repository is sl ightly inelegant, but st i l l
easy:
C r i s i s l . c s e q H o l d e r s = n e w C r i s i s l . c s e q H o l d e r ( ) ;
r e p . r e t r i e v e ( s ) ;
f o r ( i n t i = 0 ; i < s . v a l u e . l e n g t h ; i + + )

l i s t . a d d ( " ( " + s . v a l u e [ i ] . i d + " ) " +
s . v a l u e [ i ] . d e s c r i p t i o n ) ;

Here we use a holder class (wh ich is simply a Java support class,
no t a Corba object). Corba call ing conventions assume that the caller
w i l l allocate space for the output arguments ‐ a holder is l i t t le more
than a wrapper around its value, in this case an ar ray of contacts.
Final ly, weretrieve the contents using the iterator interface. It’seven
easier to use,as we don’t need to mess wi th the holder class:
f o r ( C r i s i s l . i t e r a t o r i = r e p . i t e r a t o r ( ) ; ! i . l a s t ( ) ;

i . n e x t ( ) )  {
l i s t . a d d ( " ( " + i . c u r r ( ) . i d + " ) " +

i . c u r r ( ) . d e s c r i p t i o n )  ;

Unfortunately, implementinga thread safe iterator on the server
is m o r e complex than implement ing r e t r i e v e ( ) . Moreover, and
this is the design flaw we mentioned, the iterator interface is a net‑
hog. Instead of retr iev ing the whole content of the repository w i th
one action invocation, we retrieve elements one by one, u s i n g four
action invocations for each i tem (two c u r r ( ) , l a s t () andnext ( ) ) .
That's clearlynot optimal; in a realapplication the correct interface
would returna sequence of values, suchas r e t r i e v e ( ) . W h y did we
show the iterator even though the sample makes sense without it?
A p a r t f rom giving a good example of a bad design, it demonstrates
an impor tan t principle o f Corba. Namely, there is no such th ing as
direct (ie in the client’s native language)creation and destruction of
Corba objects. The client doesn’t work w i th objects, but wi th refer‑
ences to objects implemented elsewhere. I t obtains a reference
through a f a c t o r y , a method l ike i t e r a t o r ( ) , that creates objects
for the client. Note that a client has no idea of how to implement the
object, what local data it contains, and so on; it resorts to a server
which knows the details.

The server
To implement the Repository interface, we must create an object to
handle incomingrequests (conventionally calleda servant in the Java

Corba-mappingparlance).The R e p o s i t o r y S e r v a n t class extends the
C r i s i s l . _ R e p o s i t o r y I m p 1 B a s e Class, generated b y idltojava.
c l a s s  R e p o s i t o r y S e r v a n t

e x t e n d s C r i s i s l . _ R e p o s i t o r y I m p l B a s e {
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IBM's VisualAge for Java extends existing server
apps to the Web without rewrit ing from scratch.
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p r i v a t e ORB o r b ;
p r i v a t e V e c t o r d a t a ;
/ / J a v a h a s n o t y p e d e f , s o c i d maps t o i n t
p r i v a t e i n t u n i q u e _ i d ;

A l l the details of the communication protocol are hidden in the
base class and we can pretend the methods are local. Let’s start with
a simple method:
p u b l i c s y n c h r o n i z e d i n t l e n ( ) {

r e t u r n  d a t a . s i z e ( ) ;

The only caveat i s t o declare a method s y n c h r o n i z e d when i t
accesses object data, since JavaIDL servers (and, in general, most
ORBs) are inherently multithreaded.

The r e t r i e v e ( ) method i s only a bit more complex: w e need t o

allocate an ar ray to hold the contents of the output parameter, and
handle the possible out-of-memory error. The c r i s i s W i t h E q u a l s i s
s imply a wrapper around C r i s i s i . c r i s i s that implements the
e q u a l s ( ) method s o w e can place items i n a v e c t o r .
p u b l i c s y n c h r o n i z e d v o i d r e t r i e v e ( C r i s i s l . c s e q H o l d e r s )

t h r o w s  C r i s i s l . o u t O f R e s o u r c e s  {

t r y  {
s . v a l u e = n e w C r i s i s l . c r i s i s [ d a t a . s i z e ( ) ] ;

f o r ( i n t i = 0 ; i < d a t a . s i z e ( ) ; i + + )
s . v a l u e [ i ]  =

( ( c r i s i s W i t h E q u a l s ) d a t a . e l e m e n t A t (i)).value();
}

c a t c h ( j a v a . l a n g . N u l l P o i n t e r E x c e p t i o n e x ) {

t h r o w n e w C r i s i s l . o u t O f R e s o u r c e s ( );

}

O n the other hand,the i t e r a t o r ( ) methodreturnsa nobject. That
is, a Corba object, s ow e will needa n i t e r a t o r S e r v a n t class, too.
p u b l i c s y n c h r o n i z e d C r i s i s l . i t e r a t o r i t e r a t o r ( )

t h r o w s  C r i s i s l . o u t O f R e s o u r c e s  {

t r y  {
i t e r a t o r S e r v a n t  i  =

n e w i t e r a t o r S e r v a n t ( o r b , d a t a ) ;

o r b . c o n n e c t ( i ) ;

r e t u r n  i ;

}
c a t c h ( j a v a . l a n g . N u l l P o i n t e r E x c e p t i o n e x ) {

t h r o w n e w C r i s i s l . o u t O f R e s o u r c e s ( ) ;

}

L is t ing 2 shows the i t e r a t o r S e r v a n t class. Since w e assume
that on l y a single client thread wil l use a specific instance of an iter‑
ator, we won't deal wi th synchronisation.To ensure that the iterator
walks through the repository contents in the correct order (w i thout
problems that might arise from different clients interleaving a d d ()
and r e m o v e ( ) with n e x t ( ) , c u r r ( ) and l a s t ( ) calls) the iterator
makes a copy of all the repository data. It’san inefficient but quick
solut ion, good enough for an example. The l a s t ( ) method calls
o r b . d i s c o n n e c t ( ) t o destroy itself since the client can’t destroy a
Corba object. Alternatives could have been a s e l f _ d e s t r u c t ( )
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method in the iterator interface or a d e s t r o y ( ) in
Repository. Now that we have implemented the
interfaces in this Corba module, we can wri te the
server proper. I t a l l happens in the class
m a i n () method. Fi rs t , we initialise the ORB:
ORB o r b = O R B . i n i t ( a r g s , n u l l ) ;

We then create a servant for the repository and tel l
the ORB that we w a n t to hold the object on its behalf:
R e p o s i t o r y S e r v a n t r e p o = n e w R e p o s i t o r y S e r v a n t ( o r b ) ;
o r b . c o n n e c t  ( r e p o )  ;

Weregister the object in the name service (using the wrapper) so that
the clients can find it:
n a m i n g S u p p o r t . b i n d O b j e c t To N a m e ( o r b ,

Finally, wait forever while the servant handles incoming requests:
r e p o ,  n a m e ) ;

j a v a . l a n g . O b j e c t  o b j  =

( o b j )  {

n e w j a v a . l a n g . O b j e c t ( ) ;

s y n c h r o n i z e d
o b j . w a i t ( ) ;

}

Bui lding blocks
What we have covered is a practical subset of Corba. Hopefully it is
enough to get you bootstrapped into this Lego world. We’ll discuss
Corba fu r the r, wi th more attention to Corba services and C++, i n a
future issue. Ld
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The
method of

00 modelling
Booch, Rumbaugh, and Jacobson a l l

previously had their o w n object-oriented

analysis and design notations, published

independently. Mark Collins-Cope takes a

look at the Unified Model l ing Language

notation, the emerging standard they

designed together.

, Sond proficient in C++, Java, or another object-oriented language.
You're designing class hierarchies, using inheritance, and manipu‑

l a t i ng complex pointer relat ionships to store the necessary l inks
between your classes. You've probably drawnblobson whiteboards (rep ‑
resentingclasses in some w a y ) with connecting lines to indicate the rela‑
tionships betweenclasses (inheri tanceor other). Perhapsyou're feeling
the need for a more formal notation to express y o u r designs ‐ u s i n g
something that is language independent, and that enables you to con‑
sider the important aspects of design leaving the particular detail for
later. Have you considered the emerging standard of UML?

The starting point is Object Modelling, a technique which enables
you t o focus o n class s t r u c t u r e , i n h e r i t a n c e , e t c , while avoiding lan‑
guage specifics, such as pointer dereferencing. This is the central
technique of UML. It is a language independent notation a l low ing
the specification of classes, their data attributes (private)and meth‑
ods (public), i n h e r i t a n c e , and other more general relationships
between classes. The notation itself is simple to grasp (see F igure 1),
however th i s hides the somewhat more subtle thought processes
underlying a good model.

The best w a y to understand the notation is to look at an example.
See Figure 2 for an Object Model showing a simple banking system,
containing classes for H e a d - O f fi c e , B r a n c h , A c c o u n t s heldat that
B r a n c h , and the C u s t o m e r s whom the A c c o u n t s belong to.

Examin ing this Object Model in more detai l , we can see the fol‑
l ow ing informationabout ou r class structure. First ly, aHead-Of fi c e

E X E  j a n u a r y  1 9 9 8

Bisa "sub-classof" A

Bis “related-to” A

Bis "a-part-of" A

B i s “an-attribute-of"A
Cis "a-method-of" A

Figure 1- A subset of UML object modelling notation.

1 t
administers Y debit-tromY cregit-toF
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class (containingbankName andadd r e s s fields, otherwise known as
attr ibutes) ‘administers’ an unspecified number of B r a n c h classes,
while a B r a n c h is ‘administered-by’ exactly one Head-Of fi c e . (The
littleblackarrows indicates thedirection in which thenamegiven to
a relationship should be read.)On the diagram this relationship is
represented by the line from the Head-Of fi c e class to the B ranch
class which is labelled ‘administers’. The 1 at the He a d -O f fi c e end
of the l ine shows that exactly one Head-0f fice is associated with
each Branch . The* a t the Branchendof the line shows that a Head ‑
O f fi c e ‘administers’ many Branches.

Similarly, a B r a n c h class (which contains m a n a g e r and add ress
attributes) ‘holds’ many A c c o u n t classes, while each A c c o u n t class
‘is-held-by’exactly oneB r a n c h .An A c c o u n t class hasa Ca l cC h a r g e s
method(alsoknownasoperations or member functions)defined.This
method, when invoked, wi l l look at the detail stored wi th in the
A c c o u n t object andapply the appropriate (undoubtedlyextortionate)
charges t o the A c c o u n t . The second method, P r i n t S t a t emen t , w i l l
take the details of the A c c o u n t andpr int them out.

The inheritance ‘triangle’ (labelled ‘account-type’)shows us that
our system knowsabout three types of account. These are the basic
account (here avirtual class called Accoun t ) , and two specialised
accounts ( theC u r r e n t A c c o u n t and Sav ingsAccoun t )which
are derived from A c c o u n t . The fact that C a l c C h a r g e s i s
shown in both sub-classes indicates that i ts implementation
is re-defined for these classes ( i n C++ terms it is a virtual
function). Charges o n a S a v i n g s A c c o u n t are calculated i na
completely different manner to charges on a C u r r e n t A c ‑
c o u n t . Impl ic i t in the decision to use inheritance, and rede‑
fine methods in sub-classes, is the fact that the system, when
implemented,wi l l use the polymorphism features of the target lan‑
guage (C++, Java, etc). This enables a l l A c c o u n t s t o b e treated i n a
single coherent fashion, regardless of the particular chargesmech‑
anism involved.

Each Account ‘belongs-to’ exactly oneowner ‐ theCu s t ome r class
o n the diagram. C u s t o m e r s , o n the other hand, may have many
A c c o u n t s . It ’s worth no t i ng here that because a n A c c o u n t may
‘belong-to’ a C u s t o m e r ,both C u r r e n t A c c o u n t s and S a v i n g s A c ‑
c o u n t s may also belong t o a C u s t o m e r . I n other words, the ‘belongs‑
to’ relationshipbetweenA c c o u n t s andCu s t ome r s is inheritedby the
C u r r e n t A c c o u n t and Sa v i n g s A c c o u n t classes. This fact simplifies
the diagram considerably, removing the need for these relationships
to benoted explicitly. The simplification wi l l also beapparent in our
final implementation of the system.

Figure4- UseCases for the banking system.
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account
#31421123

account
#741421123

LondonRoad Branch
(a Branch object)

account
#714559543

Figure3- An Instancediagramshowingbranch& account objects.

Finally,you cansee that thereare two relationshipsshownbetween
the A c c o u n t and the T r a n s a c t i o n classes. This i s because, i n our
bankingsystem, each individual transaction (credit, debit, etc) must
have two associated accounts ‐ the account the money is ‘debit(ed)‑
from’, and the account the money is ‘credit(ed)-to’. This enables the
bank to record exactly where each transaction has come from, and
gone to, so to speak.

This last point brings out an interesting feature of what is being
shown on an Object Model: clearly it wouldn’t make sense for
each T r a n s a c tion to be ‘debit(ed)-from’ and ‘credit(ed)-to’ the
same account ‐ no money would be transferred! Obviously,
al though the lines (relationships) are shown to the same
A c c o u n t Class, they do not (necessarily) represent links to the
same A c c o u n t object at run-time.

Instancediagrams
A relationship shownonanObject Model indicates that some kindof
run-timelinkwil l exist betweentwo instancesof the classes shownon
the ObjectModel.Thus, the Branch to A c c o u n t s relationshipshould
be readasfollows:

An instance of the class Branch w i l l be linked to (zero to) many
instances of the class Account, while an instanceof the class Account
wi l l belinkedto (oneandonly) one instanceof the classBranch.

This canbeshownmoreclearly by the instancediagram in Figure
3. Instancediagrams are used to assist in understandingand clarify‑
ingObject Models and they also give quite a hint asto how relation‑
ships can be implemented in C++!

By now, you may be beginning to see how ObjectModels can
assist the analysis/design process.They assist in the clarification of
the relationships that should (somehow) be representedina soft‑
ware system. The important point to note is that we are first work‑
i n g out what relat ionships we need to represent in our system
(‘belongs-to’, etc), without worry ing too much about exactly how
they should be stored. Put another way, Object Modelling allows us
to focus on exactly what problem we are try ing to tackle, before we
look at the best way of implementingour model in a particular pro‑
gramming language.

Object Models and C++
Okay, that’s fine, youmay say, but howdoObject Models relateto C++
or Java, exactly? Let’s look at a subset of ou r previous example com‑
posedo f just the following four classes: T r a n s a c t i o n , A c c o u n t , C u r ‑
r e n t A c c o u n t , and S a v i n g s A c c o u n t . Our implementation must
enable us to represent the fact that any part icular A c c o u n t has two
sets o f T r a n s a c t i o n s associatedwith i t . The Ac c o u n t ,C u r r e n t A c ‑
c o u n t andSav i ngsAccoun t Classesareeasily mappedto the C++ (o r
Java) inheritancemechanisms:
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c l a s s A c c o u n t {

/ * . d a t a . . * /
p u b l i c :

v i r t u a l v o i d C a l c C h a r g e s ( );
v o i d P r i n t S t a t e m e n t( ) ;

Vi

c l a s s C u r r e n t A c c o u n t : p u b l i c A c c o u n t {
/ * . . a n y a d d i t i o n a l d a t a . . * /

p u b l i c :
v i r t u a l v o i d C a l c C h a r g e s ( ) ; / * r e - d e fi n i t i o n * /
/ * u s e t h e b a s e c l a s s P r i n tS t a t emen t method * /

Ye

c l a s s S a v i n g s A c c o u n t : p u b l i c A c c o u n t {
/ * . . a n y a d d i t i o n a l d a t a . . * /

p u b l i c :
v i r t u a l v o i d C a l c C h a r g e s ( ) ; / * r e - d e fi n i t i o n * /
/ * u s e t h e b a s e c l a s s P r i n t S t a t e m e n t m e t h o d * /

yi

The Tr a n s a c t i o n class may b e implemented a s follows:
c l a s s Transac t i on {

l o n g v a l u e ; / * s t o r e d i n p e n c e * /
d a t e _ t d a t e ; / * d a t e o f t r a n s a c t i o n * /

p u b l i c :
/ * A c c e s s and Upda t e f u n c t i o n s * /
D a t e ( d a t e _ t ) ; / * s e t * /
d a t e _ t D a t e ( ) ; / * g e t * /

V a l u e ( l o n g ) ; / * s e t * /

l o n g V a l u e ( ) ; / * g e t * /

F)

This leavesuswith the ‘debit-from’ and ‘credit-to’ relationships to
be implemented. Here we have a number of choices: linked-lists, col‑
lection-classes,and (dynamically bounded)arrays of pointers.These
could all beused to represent the relationships.
c l a s s T r a n s a c t i o n L i s t {

T r a n s a c t i o n L i s t * n e x t ; / * p t r t o n e x t e lement * /
Transac t ion * d a t a ; / * s t o r e t r a n s a c t i o n h e r e * /

p u b l i c :
v o i d D a t a ( T r a n s a c t i o n * ) ; / * s e t * /

T r a n s a c t i o n * D a t a ( ) ; / * g e t * /
v o i d N e x t I t e m ( T r a n s a c t i o n L i s t * ) ; / * s e t n e x t p t r * /

Transac t i onL i s t * N e x t I t e m ( ) ; / * g e t n e x t p t r * /
};

For brevity, a linked-list class with a somewhat limited interface
is used in this example - although this may not be the best choice.

Amending ou r A c c o u n t class definition to use this class gives us
the following newdefinition:
c l a s s A c c o u n t {

Transac t i onL is t * d e b i t e d F r o m ; / * f r om Tx l i s t * /
T r a n s a c t i o n L i s t * c r e d i t e d To / * t o T x l i s t * /

p u b l i c :
v i r t u a l v o i d C a l c C h a r g e s ( ) ;

v o i d P r i n t S t a t e m e n t( ) ;

/ * new me thods t o man i p u l a t e Tr a n s a c t i o n l i s t * /
D e b i t T x ( T r a n s a c t i o n * ) ; / * Add a d e b i t T x * /

C r e d i t T x ( T r a n s a c t i o n * ) ; / * Add a c r e d i t T x * /

T r a n s a c t i o n * N e x t D e b i t T x ( ) ; / * I t e r a t o r : g e t d e b i t * /

T r a n s a c t i o n * N e x t C r e d T x ( ) ; / * I t e r a t o r : g e t c r e d * /

EXEj a n u a r y 1 9 9 8

UseCaseDetails:OverdrawnReport

UsedBy:
@ BankManager

Inputs: :
Details what informationflows from the user to the system for this
particular UseCase.
@ theBranchSortCode -The Sort Code of the branch for which the_

report is required. i
@ theOverdraftPeriod- how longanAccount has been overdrawn

before it is forms part of the report.

Outputs:
Detailswhat informationflowsfromthesystemtotheexternal
environment, in thiscasetheprinter!
@ overdraftReport (tobranchPrinter)‐ structuredas follows: cus‑

Pre-Conditions:
What validity checksorconstraintsa p p l yontheinputs
(or the i n t e r n a lsystema sawhole, i nsome cases).
@ theBranchSortCode ‐ must bea branch sort code held within the.

system.
@theOverdraftPeriod- mustbeanumber between0and 100days.

Post-Condition:
What c h a n g e sdoes the Use Case make to the internal system state.
@ Updates the reportedOnDatefield of overdrawnaccounts.

Figure5- Use Case Detail.

}

/ * sample me thod imp lemen ta t i on * /
A c c o u n t : : D e b i t T x ( T r a n s a c t i o n * t h e T x ) {

/ * a dd a new l i s t a t t h e b e g i n n i n g * /
Tr a n sa c t i o nL i s t * tmpT x L p = d e b i t e d F r o m ;
deb i t e dF r om = new T r a n s a c t i o n L i s t ;
d e b i t e d F r o m - > N e x t I t e m ( t m p T x L p );

/ * n o w p u t t h e t r a n s a c t i o n d a t a i n t o t h e l i s t * /
d e b i t e d F r o m - > D a t a(theTx) ;

};
; Although this is asomewhat simplistic implementation, it

>, a demonstrates the point that themodelshown in Figure2 is eas‑
i l y translated into C++. Of course, better implementations of
the ‘debit-from’ relationship are possible. But the fact that the
A c c o u n t Class interface completely hides the under ly ing
implementationof this relationshipmeans that wecan improve
on our first cut implementationat a laterdatewith little impact
onour overall systemcode. In other words, useof the A c c o u n t
class interfacehaslimitedthe impactof the relationship imple‑

mentationmethod: something we strive to achieve when wr i t i ng
object-orientedbasedapplications.
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Implementationnotes eee e e e ein
A few other points are worthy of note at this stage. Firstly, the linked : Transaction

listclasscontainspointers(referencesin Java)to T r a n s a c t i o nobjects. fs Sse... ie
This is impl ici t in our Object Model, and is what the system’s users OverdcamaRopert

would expect. To seewhy, consider the casewhen a newTr a n s a c t i o n
value i sentered i nerror. The T r a n s a c tion i slinked t otwo accounts sinters
(debit-from’ and ‘credit-to’) If the T r a n s a c t i o n object is shared, only | te
one object need bemodified to rect i fy the situation. Usingtwo objects |
would either mean that the system has to update two objects (equals |
more codingwork), o r that the user has t o update two Tr a n s a c t i o n s
(equals greater potential for mistakes).

Although ourObject Model ‘debit-from’ relationshipusesalinked
list, there are many alternatives to this choice - including the useof
a relational database to underpin the system. The point is, however,
no matter what mechanism is used, weare actually t ry ing to imple‑
menta ‘many-to-one’ relationshipbetweenan account anda transac‑
tion. It is this relationship that exists in thebanking problemdomain

lastReportedDate

OverdrawnReport

not a relationship involving linked lists or collection classes. Object TheUseCasediagramming techniqueallows us tomakea first cut
Modellingenablesus to spot the relationshiprequiredby theproblem _at defining the system requirements,andwill help in presentingthese
domain, and then choose the best way of implementing it. requirementsback to the usersof the system. It alsopartitions the sys‑

Sofar, we have only implemented the ‘debit-from’ relationship in _ tem intoatomic business functions, which may beusedasa basis for
one direction - from the Ac c o u n t class t o the Tr a n s a c t i o n class.Our _ _costing the system, o r for planninga phased system delivery. I n this
modeldoesnot (yet)specifyin whichdirection the relationshipwillbe case,eachsuccessivephasewoulddeliverfurtherbatchesof UseCases.
traversed. If we need to traverse the relationship in both directions ‐ Further information is st i l l required, however, to tie down the
getting from the Tr a n s a c t i o n to therelatedA c c o u n t -ourimplemen- _ detailof what eachbusinessfunctiondoes. UseCaseDetail,asshown
tationwill prove insufficient,andsomeformof doublepointer schema _ in Figure5,provides this information (explanatory notesare shown
may be needed. Muchwork would be saved by knowing this in bold italic).As work progresseson the UseCases,the require‑
before starting to write code. i hh ments of the system become clearer. This enables the Object

Lastly, other factors may influence the choice of implemen- Model to beupdated in parallel,helpingusmakesureourmodel
tation: doweneeda direct form of access ‐ for example, usinga (and the subsequent implementation in the chosen language)
Transac t i onnumber togodirectly fromtheA c c o u n t tothe rel- contains all the necessary classes and class inter-links.
evant T r a n s a c t ion?If wedo,thenalinked-listwil lproveaninef‑
ficient choiceof implementation.Again, it wouldbevery useful
to know this typeof informationbeforetrying to implement the While we're nearer to resolvingsomeof the issues identifiedat
relationship. the end of the discussion of implementingObject Models, a

Obviously,we needto consider the wider requirements of oursys- | number are stil l outstanding.Westill can’t be sure in what direction
tem before we can come up wi th the r ight implementation of our _ the relationshipsmustbeimplementedor whether wehaveidentified
‘debit-from’ relationship (not to mentionthe many other classes and _all themethodsor what implementationof the linkswil l best suit the
relationshipsthatmightberequired).Wecan’t produceagooddesign _ useto which they’IIbeput.To sort out the remainingissueswe'll need
for a system unless we consider a l i the required functionality - i n ‐ tolook in moredetailexactly howeachUseCasewill beimplemented,

Sequence Diagrams

detail. UseCases provide themechanismfor doing this. usingSequenceDiagrams.
Performed on a per Use Case basis, these examine the flow of

UseCases in UML methodcallswithina system.To achievea completeanalysis requires
UseCases are used to document system requirements.They provide _ that eachindividualUseCase beexamined,although in practise they
a useful technique, in conjunction wi th Object Modelling, to c lar i fy may only be selectively examined. The Sequence Diagram in Figure
exactly what the system is supposed to do. Let’s take a look at the ‐_8shows the OverdrawnReportUseCasedefined earlier.
requirements for our banking system: the UseCase diagram in Fig- The OverdrawnReportUseCase is thus implementedas follows.
ure4 highlights two important areas. The Head -O ffi c e object hasmethodswhich correspond to eachUse

Firstly, the requiredbusiness functions ‐ that is, the type o f opera- Case - i n this case a n O v e r d r a w nR e p o r t method. The H e a d ‑
tionyou'dexpect t o find o n themenuo f theapplicationonce ithadbeen O f fi c e . 0 v e r d r a w n R e p o r t method locates the relevant B r a n c h (as
developed. I n thiscase,wehave identifiedthe followingfunctions: bank determined by the Use Case input: t heB ranchUseCase ) and cas‑
managers need t o periodically pr in t out a report detailing all the cus- cades the request t o the B r a n c h b y cal l ing i ts O v e r d r a w n R e p o r t
tomers who are overdrawn,toappearon thebranchprinter; customers method. The B r a n c h object in tu rn passesthe request on down to
mayusethe systemforbalanceenquiries;data processingstaff usethe each A c c o u n t i t holds (using the O v e r d r a w n R e p o r t method)! Each
system to do basic data entry (transactions on accounts);and clerks = A c c o u n t then checks if it has been overdrawn for greater than the
may periodically request statementson behalf of customers; period specified by t h eOv e r d r a f t P e r i o d , which is passed as an

There are four distinct types o f user o f the system: bank managers;. argument t o the A c c o u n t . O v e r d r a w nR e p o r t method (the detail o f
clerks; data processingassistants; andcustomers.Eacht y p eo fuser typ- _ this i s not shown - but involves summing up al l the Transac t i o n s
ically has itsownparticularsetof requirementsforasystem:henceiden- __it holds, andchecking the date on which it last became overdrawn).
t i f y i n guser types assists in i d e n t i f y i n gall therequiredsystemfunctions. If appropriate, theA c c o u n t then callsoneof i tsownmethods to pr in t
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S Q L Server 6.5 + 10 users
SQL Server 6.x S i n g l e Client
SQL Server 6.x 20 Client
SQL Server 6.x Wkstation
Visual Basic 5 Pro/Ent
/isual Basic 5Pro Comp Upgr

Visual Basic 5 EnvPro Upg
Visual FoxPro Professional/Upgr
Visual Studio Prof/Ent
Visual Studio Pro/Ent Upgr.
Windows NT single client
Windows NT 4 Server + 5 user
Windows NT4 Server + 10 user
Windows NT 4 Workstation

Addsoft (Upgrades a v a i l a b l e )
Gantt VBX/OCX
Resource Manager VBX
Schedule VBX/OCX

Apex (Upgrades a v a i l a b l e )
TrueDBGrid ActiveX v 5

True DBInput Pro NEW
True DBList Pro NEW

Crescent (upgrades a v a i l a b l e )
ClassAction
DBpak
PDQComm VBX/OCX
PowerPak Pro OCX
PowerPak Enterprise
QuickPak Pro V B X £125
QuickPak VB/J £149
Scope/VB £75
VB Appframework £120
VBNet £130

D e s a w a r e (Upgrades a v a i l a b l e )
SpyWorks 5 Pro ( inc l upgrade subs) £185
StorageTools OCX £90
Version Stamper VBX/OCX £99

Farpoint
ButtonMaker OCX £70
Input Pro £99
List Pro £129
Spread VBX/OCX £210
Tab Pro V B X / O C X £90,

Greentree
DataTree/DataMask/DataList_ £95/95/95
DataView £95
ActiveX Suite £375
A c t i v e Toolbox Std/Pro NEW £85/125

£85/130
£445
£445,

£150

EXTools
PlanetFX ActiveX
VectorFX OCX

Luxent (upgrades a v a i l a b l e )
Luxent 3D Business Std/Pro
Luxent Docs & Images Std/Pro
Luxent Audio & Video Std/Pro £165/299
Luxent Magic Menus Std/Pro £65/89
Lu; cl cl £330/530
Luxent Vectors&Layers Std/Pro £165/299

Protoview
Data Explorer 32 bit
DataTable OCX/DLL
Interact Di OCX/DLL
Interact Diagram combo
WinX Library

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

VideoSoft (Upgrades a v a i l a b l e )
VS Data ActiveX

£165/299
£165/299

£135
£135/135

£275/£275

VSFlex VBX/OCX £89/115
VS Reports ActiveX NEW £115
VSVBX £40
VSOCX £75
VSView OCX

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder Pro/Upg
Borland C++Builder CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision from Gimpel
Codebase 6.0
CodeSQL 5 user/unlimited
Great Circle Debugger Std/Pro
Greenleaf Comm++
Greenleaf Datawindows
HiProf from TracePoint
High Edit SDK/PRO
InfoPower for C++Builder/+sre

£275/375,
£150/250

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

Visual Components
First Impression ActiveX
Formula One ActiveX
System Tools
Visual Components Studio NEW

Visual Speller OCX
Visual Suite Deal OCX
WebViewer

Utilities
Arpeggio 2 Desktop
Arpeggio 2 Developer
Arpeggio Solutions Pack
Crystal Reports Pro v6.0
Crystal Reports Pro v6.0 Upg
Crystal Comm 32 (+source)
DemoShield 16bit/32 bit
DemoQuick Sim. plus 16/32
Doc-To-Help 16or 32 bit
Documentation Studio
ExtraFax for Lotus Notes
ExtraFax Lite for Lotus Notes
Forehelp 2 16/32
ForeHelp Premier Suite }
Help2HTML
InstallShield 5 Professional
Installshield Express Pro
Net-Install f rom 20-20
PC-Install Win Pro 16/32 bits
PC-Install DOS& WIN super combo.
R&R ReportWriter xBase 32 bitv 8 £240
RoboHelp £375
Shrinker 3.0 £99
soft SENTRY £499
SOS Help! Info Author £185
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 £119/139
Active Bar £110
ActiveX Galimaufry NEW £60
Aegis single v 3 5 1/5 user £199/875
Chart FX 16/32/bundle £135/135/245
CodeReview Std/Pro £149/299
DevPartner Studio £735
DBest Barcodes for DOS/Win £199/345
ED for Windows v 3.7 £145
ErgoPack for V B , VC++ and Delphi =£225
Erwin Desktop for VB
FailSafe Standard/Pro

phics Server SDK
LeadTools Pro 8.0 32 bit OCX
MKS Source Integrity ( i nc l P C S )
MultiEdit Pro/Evolve
Olectra Chart ActiveX NEW
Olectra Resizer ActiveX NEW
PVCS Version Manager
Report FX 16/32/bundle
Soft Ice

ase SQL Anywhere | User
sybase SQL Anywhere 4 User

TX Text Control OCX
VBCompress 4.0
VB Language Manager 3.0
Vision Storyboard Pro
Visual Expert

£135/(275)
£239/360
£375/595

£295
£495
£599
£299

£275/275
EW £485

£145
£525
£160
£225
£295
£375

£135/109
£250
£130
£420

£199/199/275
from £329

£575/725
£329

£365/92.
£235/535,

MKS Toolkit
MS Visual C++ 5 Pro/Enterprise
MS Visual C++ Pro/Ent Upg.
Object Master
PC Lint from Gimpel
Power++ Dev/Pro/Ent
Power++ Dev Upg from Optima
Stingray Objective Chart
Stingray Objective Grid 5.0
St ing ray Objective Diagram
Stingray Visual Case
TrueDBGrid Pro for Visual C++ NEW £265
VBTrv for C++ £245
Watcom C++ CD only/docs £240/90

DELPHI
Abbrevia 1.0
ABC fo r Delphi Pro
ACE Reporter Professional
Advantage Client Engine for Delphi
Apiary Dev. Suite Netware 16/32
Apiary OCX Expert
Apiary NetBIOS Custom Control
Apollo 4 Standard
Apollo 4 Professional
Apollo 4 Source Code Kit
Argos Clipper to Delphi Utility
Asyne Pro 2.0 f o r Delphi
BoundsChecker for Delphi
Component Create
Conversion Assistant Std/DB
DB Power Standard
Delphi 3 Standard/Professional
Delphi 3 Client/Server
Delphi 3 Pro/CS Upgrade
Direct Access
Distinct TCP/IP Internet Toolkit
Dr Bob's 32Bit Wizards v 3.0
DynaZIP 16bit/32 bit
Eagle CDK 16bit
Eagle CDK 32 bit
Essentials Vol 1 VCLdirectory
ImageLib Combo 16& 32 bit
ImageLib@TheEdge
Infinity Reporting Component
Infinity MAPI Component
InfoPower v e r s i o n 3/+source
InfoPower v e r s i o n 3 upgrades
Innoview Multilanguage/Pro
List & Label for Delphi
MK Query Builder (+ s o u r c e )
Orpheus
Piparti Standard New’ Version 3
Piparti Professional New Version 3
Piparti Report Component
Quick Reports 2 with source
Shoreline Dialog PROS
ShorelineVisual PROS
Silverware Win Comms Kit
TOLEAutomationClient
Titan for Btrieve/+ source
Titan for Access 7/+ source
TrackRecord/ + per seat
Transform Component Expert
TRPKCrypto Single User
WinG Sprite Kit

£
£239/1089

£189
£199

from £75
£125/750

£149 (299)

£69/389
£239/1089

C++Builder Standard/Professional
C++Builder Pro/CS Upgrade
C++Builder ClienU/Server
Datagateway for Java Pro
Datagateway for Java C/S
InterBase 4.0 w/grp server 5 User
InterBase 4.0 additional licence
InterBase 4.0 10add. licences
IntraBuilder Std/Pro
IntraBuilder Pro upgrade (Delphi)
IntraBuilder Client/Server
Visual dBASE7 Professional
Visual dBASE7 Client/Server

Argos - Clipper to Delphi mig i
Blinker Linker
Clip-4-Win
GE Graphics
FUNCky 2.5
NetLib Network Library
NovLib Network Library
Scripton PostScript Library
SilverClip SPCS Comms
Summer '93 Code Optimiser
Telepathy Clipper Comms

Find demos, evals etc. of these’
products at our file archive a

t om

our homepage: www.qgbss.com
Prices,correct atpress time, are subject tochange|
and d onot include s h i p p i n gand VAT

QBS Software Limited
11 Barley Mow Passage,

London W4 4PH, United Kingdom
Tel: +44 (0)181 956 8000
Fax: +44 (0)181 956 8010
BBS: +44 (0)181 956 8011

Web: www.qbss .com
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T E C H N I Q U E S T H E M E T H O D O F O O

the repo r t ( de ta i l not shown) , and resets i ts l a s t R e p o r t D a t e
attr ibute, again u s i n g i ts own method. Final ly, the method calls
unwind unt i l the UseCase is complete.

Reviewing the Object Model (seeFigure6), we can see a numberof
additions resu l t ing from the completion of this Sequence Diagram.
The O v e r d r a w n R e p o r t methods have been added t o the B r a n c h and
A c c o u n t classes. A l a s t R e p o r t e d D a t e attr ibute and associated
methods have been added to the A c c o u n t class, along with a p r i n t ‑
O v e r d r a w n R e p o r t method. The ‘administers’ relationship, between
Head -O ffi c e and B r a n c h , has been qualified to indicate that ‘direct
access’ via the B r a n c h ‘sort-code’ is required across the l i n k ( thus
assisting in l ink design). Note the consequent change in the multi‑
pl ic i ty of the relationship from many-to-one to one-to-one. Lastly, we
haveaddeddirect ional i ty to many of the l inks (egsee the arrow-head
o n the B r a n c h t o A c c o u n t l i nk ) .

Of course, we’ve only looked at one Use Case, so i t ’s l i ke ly the
model wi l l change further asmore sequence diagrams are developed.

The overall process
UseCasesandSequenceDiagramsbothaddto the integrity and
completeness of ou r Object Model, anda goodObject Modelpro‑
vides a fi rm foundation fo r a good design and hencea good
implementationof the system. (See Figure 7.)

A number of terms help us to review the overall process.
Firstly,ProblemDomainAnalysis is concerned wi th capturing
requirements andproducingafirst cutObjectModel.Typically,
the Object Modelw i l l be incomplete,havingonly a subset of the class
attributes andmethods defined.

This Licence costs you mone

M O D E L L I N G

(May prototype)

Technical |
Architecture
(ie. Class
Libraries,

GUI Libraries,
Database

Libraries ete.) _

‘TechnicalDomainHigh LevelDesign,
Add i t i o nof Technolgy specific classes

TateDomainDetailedDesignAaLink implementaion,
ledspec i fi ca t i o n s ,etc.

Figure 7- The overall process.

ProblemDomainDesign is concerned wi th finalising the detail of
the problem domain parts of the Object Model, and results in an

Object Modelwi th a complete set of ProblemDomain specific
' classes, attributes, andmethods.

User InterfaceDesign is the firs t step that focuses on the
Technical Domain aspectsof the problem. It involves tak i ng
the Use Cases, as defined earlier, and designing a Graphical
User Interfaceappropriate to the technical architecture cho‑
sen for the project (MS Windows, X /Mo t i f , e tc ) . Typically, you
would expect to find one cont ro l l i ng dialog box (wh i ch may

useother subsidiary dialogs) for eachUseCase in the system. Some
prototyping may be appropriateat this po in t in the project. Fo r

LICENSING

This Licence saves you mone

Call the Sales Team on01865 793 077 to find out how you can
improve your company's efficiency and profit with Software Licensing.

Oxford Computer Consultants
Littlegate House

St Ebbes
Oxford, OX1 1PS
Tel: 01865 793 077
Fax: 01865 793 124

email: sales@oxfordcc.co.uk
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Oxford Computer Consultants
Barclays Venture Centre
Sir William Lyons Road
Coventry, CV4 7EZ
Tel: 01203 690 931
Fax: 01203 411 727
sales@oxfordcc.co.uk

EXE j a n u a r y 1 9 9 8



M F C DEVELOPERS!

Have you ever tried to add docking windows, like Microsoft
Developer Studio? What about shortcut bars like Microsoft
Outlook? Or multi-selection tree controls? Do you want '97
“cool style” toolbars with drag and drop customization with‑
out spending months coding? Objective Toolkit™ provides
these and over 70 extensions that add the coolest GUI func‑
tionality ‐ in just a fraction of the time it would take you to
build them from scratch. New Objective Toolkit PRO™
goes beyond Objective Toolkit to solve some of the more
complex problems in the MFC architecture.

If you need grids and charts to present different views of
your data but the schedule is. just too tight, then
Objective Grid™ and Objective Chart™ are for you. You
save hundreds of hours by using the built-in wizards and now
Objective Grid has complete Excel formula support.

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

& Enquiry No. Ja15

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

to other programs.
Stingray’s latest product Objective Edit™ adds a full fea‑
tured multi-colored syntax editor to your program in just a
few hours. You (and your end u s e r s ) can specify different
colors for keywords, c o m m e n t s , strings and text. Rich fea‑
tures such as Find/Replace and full OLE drag and drop are
also included.

With a family of over 12products Stingray Software is fast
becoming the one stop shop for the object oriented devel‑
oper. To find out how Stingray Software can help you keep
afloat, surf to our web site for free demos and white papers.

STINGRAY ™
Softwarew w w .s t i n g r a y . c o m The Next Generation of Development Tools



Developingcommercial quality Java applications
is easy with JClass LiveTable, Chart and

BWT for JDK 1.0.2 and 1.1.

Get aFREEV-shirtjusty
for tryingXRTPDS=

|, The XRT family of Motif widgets
is used worldwide by developers
buildingcharts, tables, data-entry

~~ BF fields and Windows95*-like
controls i n t o their applications.

Integrates with all popular GUI builders.

For more I n f o r m a t i o no nJClass o rXRT call:
+3120 679 95 03

or visit www.klg.com

_advanced 2D and 3D OLE/ActiveX
charting and graphing.

‘Pak

K L  G R O U P
The L e a d e rin GUIComponents

KL Group Europe B.V. Te: 31 (0)20 679 95 03_Fax: +31 (0320 675 78 44

info@klg.com www.klg.com‘i,Ohm at tas ngoerpieets2paoee
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Figure8 - A sequence diagram for an overdrawn report.

small projects, prototyping and UI design
m a y be undertaken in parallel wi th Use
Case development. With any prototyping, of
course, there w i l l always be a degree of iter‑
ation involved.

Technical Domain, H i g h Level Design
focuses on adding classes to meet the tech‑
nical needs of the project and is dri‑
ven by the technical architecture of
the project. Classes m a y be GUI
related, DBMS (object or relational)
related,distribution related(CORBA,
DCOM, etc) , external systems
related, or may provide an interface
to internal system components such
as printers. Previous Sequence Dia‑
grams may be updated to confirm the valid‑
i t y of the technical design. In particular, you
would expect to see GUI classes appearing
betweenthe System Boundary and the Prob‑
lem Domain classes.

Finally, Detailed Technical Design, looks
at link implementations,detaileddata typing
of attributes,full specification of allmethods
( inc luding parameters),etc. The endresult is
a complete design of the ful l system.

The separation betweenProblemDomain
and the TechnicalDomainaspectsof the sys‑
tem is useful in large projects, allowing the
focus of those working on the project to be
clearly divided. For smaller projects (one or
two persons for a couple of months) the two
domains m a y be merged, if desired. Use
Cases may be used in phasinga project; the
process shown earlier does notprohibit this.
A project with 50Use Cases could be struc‑
tured in three phases, for example. The

36

object-based st ruc tu re of the application
lends itself well to this approach.

The benefits
We've taken a look at the Use Case, Object
Modelling,and Sequence Diagrammingnota‑
tions of UML,how Object Modelling maps to

object-oriented programming lan‑
guages,and shown how these notations
hang together to complement each
other. (A number of other UML nota‑
tions are not covered in this article.)

I hope you can see that object-ori‑
ented analysis and design offers a
number of potential benefits in an
object-oriented based development

environment. These include: better model‑
l ing of the problem domain (equals happier
users); better overall software design with a
strong focus on class structure; moreflexible
and maintainable systems through better
class partit ioning; good documentation (the
notations themselves) ‐ anda single central
overall design notation (the Object Model);
and assistance in ty ing down requirements.

May the method bewith you! 5

i

Mark Collins-Cope is TechnicalDirectorof
Ratio Group Ltd., a consultancy and
t ra in ing company specialising in object‑
oriented relatedmethods, languages and
technologies inc luding OOA/D using UML,
Java, C++, DesignPatterns. To contact Mark
pleasecall 0171386 9600,email
markcc@ratio.co.uk, or visit
www.ratio.co.uk. Some of the diagrams come
from Ratio Group material.
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* Advanced data modelling
* Structured Analysis & Design

* Object-Oriented Analysis & Design
¢And Business Process Reengineering

HSPopkin
Software&po

B u s i n e s s P r o c e s s e s ¢ O b j e c t s ¢ D a t a
Answer A l l your modellingneeds

with o n e product!

T h e S y s t e m A r c h i t e c t s u i t e o f en te rp r i se m o d e l l i n g too l s
S y s t e m A r c h i t e c t * S A / O b j e c t A r c h i t e c t ¢ S A / D a t a A r c h i t e c t * S A / B P R

your team! call +44 (0)1926 450858 Now!
or visit usat http:/hwww.popkin.com
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SA’s Shared multi-user Repository!

SYSTEM ARCHITEC

©Performance (a t a lower price!)
* Network support

* Flexibility to cus tomise

SOFTWARE
Prevent copying of your software with the Ultimate

Copy Protection system... COPYCONTROL
@ Supports DOS, Windows, networks, backups, disk caches,

(D ROMs, cover disks etc.
@ Control where, when and how offen your programs are run
@ Control the number of simultaneous network users
@ Noadd on hardware or special disks required
@ Beats all bit copiers and disassemblers
@ Compatible with all IBM PCcomputers :
@ Remote changing of parameters a a y

1995
Finalist

Best UKProduct

(OSMpsa Tet: 0117 983 0084
Fax: 0117 983 0085

1 Eastfield Rd, Westbury-On-Trym, Bristol BS9 4AD, United Kingdom
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o r e

The FTG Light Pen is not only good for graphics, but also for:
4 Point-of-sale, telemarkeiing, booking systems,
4 Factory-floor control applications
@4Medical and dental systemsWea @4All applications needing fast,

convenient menu and button selection
Press the Light Pen to the Screen

J and use it jus t like anormal pen!
J Interact positively and directly

. Call or fax for full details.
iy M TRCA p l y Tel: 01372 279518

1 (ExteCArTys Fax: 01372 279508
ml Mentecaptus Ltd , Hascombe House, 73 The Street, Ashtead, Surrey KT21 1AA
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MapServer™ 3/32
software component libraries
for Microsoft Windows 95/NT
MapServer™ 3/32 lets you create mapping applications
quickly.... proto-types, c u s t o m , atlas CD-ROMs.... It can
save you effort, time and money in buildingand maintaining
custom desktop mapping and GIS applications.

O V  n yie

Buying Quality 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. You'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, o n - t i m e and within
budget.

If you already know which Visual or Internet Develop‑
ment tool you need, g i v e us a call. We'll rush it to you
ata great pr i ce ( o r even deliver it “instantly” on l ine) . If
you need some help choosing the tool that’s best f o r
you, g i v e us a call, E-mail us , or v i s i t our Web site and
we'll gladly help out.

Plus, whenever you buy a tool f rom Z A C , you get our
“So lu t ions , Not Shelfware” no strings, no g a m e s , no
fine-print, and no hassles 30-day money bac arantee

Visit our Web site at www. InstantSoftware.com, E-mail
us at sales@ZacCatalog.com, or call us at 0800-965 154
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 a way cool ZAC t-shirt absolutely FREE.

ZAC Catalogs
Solutions, Not Shelfware.

P .OO COUNTms
HarperCollins Publishers

MapServer™3/32 mapping libraries include D L L , O C X ,
VCL & C++ Class to let you create custom map applications
in your preferred development environment and language.

SOFTWARE DEVELOPERS

COMPUTER
MANUALS

MapServer™ 3/32 is supplied with User and Reference
Manuals on CD; tutorials to help you get started; sample
digital map data to explore functions; a demo disk with
maps, descriptions and source code; and technical support PACKAGING
by fax andemail.And wesell high-quality digital map data.

MapServer™ 3/32 libraries come with royalty-free run‑
time licences soyou can sell your applications without hav‑
ing to pay royalties on each sale. And now new compo‑
nents can help you even more - MapProject™,
MapDrawEx™ and MapUser™.

© New m a n u a l sor reprints P r i n t e dboxes &sleeves @
© Allsizes. S h o r to rlong run Ringb i n d e r s / s i pcases @

© Offset print orphotocopy Postal cartons andlabels @ |
©Wire-o or perfect binding ONE CDidisk cases @
©Printedcopyright envelopes STOP Disk pockets@

© Disk labels Disk duplication@
@Data conversion SHOP Shrink wrapping @
@Artwork/origination service Assembly service @

Fo r m o r e information and
afree demo, visit o u r

WWW site or call.

Graticule™
2 Blenheim Court

Leeds, LS2 9AE UK
Tel: +44 (0)113 234 4000
Fax: +44 (0)113 246 5071
http://www.graticule.com ma

Email: sales@graticule.com i
Graticule isa trading nameof Geosoft Ltd
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High quality digital printing direct from disk
in black and white or colour. Every copy an

original. Ideal for top quality screens .
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Scripting the fall‑
from browser wars

TECHNIQUES |

out

H o w c a n a Web developer avoid designing content for use wi th a specific browser but st i l l

take advantage of latest features? Peter Collinson investigates.

| avoided us ing JavaScript on my web pages, un t i l recently. There
wasn’t sufficient incentive to get involved because what the lan‑

guage seemed to offer was limited. My perception was that JavaScript
was most ly used to place pointless messages in the browser status
l ine, replacing the URL the browser puts there by default.

I knew that Netscapehadcreated JavaScript, and that the language
and its abilities hadmaturedwith time and with each main releaseof
its browser. Microsoft had reverse engineered its version, creat ing
J s c r i p t , making the usual mistake o f changing things, s o that dif‑
ferent scripts are needed for each browser family.

In the endless browser wars, many aspects of accessing the Web
page via JavaScript have diverged further. With the release of Inter‑
net Explorer 4 (IE4), Microsoft has leapt ahead of Netscape’s Naviga‑
to r 4. Although it’s possible to use both browsers to position HTML
elements at absolute positions on the viewer's page, IE4’s solution is
considerably more general.

Another problem was that the main book available, O’Reil ly’s
JavaScript, The DefinitiveGuide, is an excellent reference document
but not really an approachable teaching guide. I neededa book which
attacked the topic us ingthe ‘getstuck in and do something’ approach.
Nick Heinle’s new book Designing with JavaScript is exactly what I
wanted to bootstrap my interest (see Further reading).

Some ground rules
l a mdeeply unhappy with Web sites which tell me that I must usea par‑
ticular browser,or evena particular plug-in. Iam simply inclined to go
somewhere else. On the sites that I build, I want to be able to generate
something reasonable for everyone who visits. By reasonable I mean
that every viewer shouldbe able to see the content and navigate the site,
irrespective of their browser. I may be able to offer some viewers an
enhanced imagebecausethey are r u n n i n ga particular browser, but the
enhancements should not prevent the site from working.

How far you goto accommodate users is an interestingquestion to
which there are no good answers, just compromises. Do you worry
about supporting text-only browsers, l ike Lynx? Well, it depends on
the site. My most recent site contains some full screen images that
certainly wi l l not work with Lynx. However, it’s stil l possible to use
Ly n x to navigate the site. Are you designing for a specific end user
platform? M a n y people create pages that look nice on the i r own
mach ine , and forget the world contains a plethora o f machine types,
screen sizes, and screen resolutions. On the other hand, does your
design work on a standard 640x480 laptop w i t h 256 colours?

WhenI started using JavaScript, I wanted to ensure that the pro‑
g r a m embedded in the Web page was invisible to browsers that didn’t
understand i t . This is easy, it turns out; you insert a script into the
page using something like:
<SCRIPT LANGUAGE="JavaScr ip t ">
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c o d e
/ / >

< / S C R I P T >

The first l ine introduces a script wi th a known language. It will be
ignored by browsers that don’t deal with scripts or with that language.
The next line is an HTML comment, so the text from there to the end
of the comment (>)wi l l be ignoredby these browsers. The HTMLend
of comment is preceded by // which is a start of acomment in
JavaScript, sothis line wil l be ignored by the active script.The script
is terminated in the usual way, by the < / S C R I P T > tag.

Rollover images
Rollover images allow you to replace one image on the page wi th
another, controlled froma script that’s driven by an event.The usual
event t o trap i s M o u s e O v e r , the movement o f the mouse over a n ele‑
ment of the screen.This feature was first provided in Navigator 3and
remains in Navigator 4. It is implemented in IE4. Thus we also have
to w o r r y about browsers that understandJavaScript but wi l l fail hor‑
r i b l y when you attempt to create a rollover image. Weneed a way of
detect ing which browser is in use and the version number of that
browser. Luckily, JavaScript provides an easy way of doing just this.
i m a g e L o a d = f a l s e ;
b N  =  n a v i g a t o r . a p p N a m e ;
b V = p a r s e I n t ( n a v i g a t o r . a p p V e r s i o n );
i f ( ( b N = = " N e t s c a p e " & & b V > = 3 ) |

( b N = = “ M i c r o s o f t I n t e r n e t E x p l o r e r " & & b V > = 4 ) )

i m a g e L o a d = t r u e ;

As you can see, JavaScript usesan object-like syntax to set and inter‑
rogate aspects of its own environment. This world has become known
as the Document Object Model but aga in it differs between IE and
Netscape. The World Wide Web Consortium (W3C) is work ing to har‑
monise things; in the browser wars, W3C is the last best hopefor peace.

Someobjects are common to bothtypes of browser and a standard
object n a v i g a t o r returns information about the browser: i ts name
and version. If we are dealing wi th an appropriate browser and ver‑
sion then the variable i m a g e L o a d i s set t o t r u e .

Now we know whether o u r browser can handle rollover images,
we can generate some code to load imagesin preparation for using
them later:
i f ( i m a g e L o a d = = t r u e ) {

b t o f f = new I m a g e ( ) ;

b t o f f . s r c e = “ b u t . o f f . g i f " ;
b t o n = n e w I m a g e ( ) ;

b t o n . s r e  =  “ b u t . o n . g i f " ;  }
Each image is loaded into a new I m a g e object, setting the s r c prop‑

er ty to the URL of the file. The bits that comprise the image wil l be
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pulled from the server and loaded into the browser cache. The names
of the objects intentionally followa pattern: a file stem and then on or
o f f . Wecannow create action routines that change the image:
f u n c t i o n imgOn( imgNm) {

i f ( i m a g e L o a d = = t r u e )

document [ i m g N m ] . s r c =
e v a l ( i m g N m + " o n . s r c e " ) ; }

f u n c t i o n i m g O f f ( i m g N m ) {
i f ( i m a g e L o a d = = t r u e )

documen t [ i m g N m ] . s r e =
e v a l  ( i m g N m + " o f f . s r c " ) ;  }

These two routines simply change the named image in the displayed
document to a new value. This is stored in the d o c u m e n t . i m a g e s
property array which can be indexed by the name of the image. The
document [ n a m e ] syntax is a shorthand reference.

Weare ready to plant references in the HTML document to invoke
the changed images:
< ! s e t t h e t a r g e t f o r t h e b u t t o n >

< a  h r e f = " d e s t i n a t i o n . h t m l "
o n M o u s e O v e r = " i m g O n ( ' b t ' ) "
onMouseOu t = " i m g O f f ( ' b t ' )" >

< I M G NAME="b t " S R C = " b u t . o f f . g i f " > < / a >
First,note that this is entirely normalHTMLand if a browser that

doesn’t understand JavaScript processes these lines then it wil l just
ignore them, puttingan image on the screen. The only change to the
image(IMG)definition is to supply a name bt that is usedto name the
instance in the object hierarchy on the page.

The link definition has two event handlers added. It wi l l call the
appropriate routine when the mousecursor enters the activearea on
the screen (onMouseOver) and when it leaves (OnMouseOut). There’s
a little bit of JavaScript nicety here: the language accepts both dou‑
bleand single quotes to enclose stringconstants. In the HTMLsection
of the page, HTML makes considerable use of double quotes, so the
JavaScript routines are called with single quoted string constants.

In practice, all works well although I have found some inconsis‑
tencies between the way that different browsers handle transparent
GIFs (Netscape 3.0, on my Windows NT system, gets it wrong).

Dynamic HTML
The latest buzz phrase on the Netscape and Microsoft Web pages is
DynamicHTML or DHTML.The main idea is to give authors consid‑
erably more control over the objects on the displayedpage. Forexam‑
ple, objects can be placed in absolute positions on the page and their
attributes, likecolouror font,can bealtereddynamically fromscripts.

On the surface, the Microsoft and Netscape implementations look
considerably different. Microsoft, having implementeda full Docu‑
ment Object Model,allows page authors intimate access to anything
on the page, permitt ing dynamic changes while the viewer looks at
the page. Netscapehasexporteda few morethings to itsobject model,
but is putt ing its trust in the idea of layers. Think of these as sheets
of glass, on which you paint objects, that can then be waved in front
of each other. In the Netscape model, you load the parts of the page
between <LAYER>. . .</LAYER> tags and then mess with them.

Ona first reading, there doesn’t seem to be much in common
between the two approaches. However,existing standards created by
WSC are beingfollowed, and muchof the dynamic HTML is basedon
the definit ion for Cascading Style Sheets (CSS). It turns out that a
layer in Netscape can also be created froma style sheet, without the
use of the <LAYER> tag, and the same style sheet wil l work in IE4 to
create the same objects (o r nearly).
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S C R I P T I N G T H E F A L L - O U T F R O M B R O W S E R W A R S T E C H N I Q U E S |

Theoriginal ideaof style sheets was to permittheseparationbetween
the content of a document and its mark-up. Each tagged object on the
page, such asa heading, would have an entry in a local style sheet that
wouldspecify localattributesof that tag. If you wantedal lyour headings
to begreen you could add the followingat the start of your document:
<STYLE T Y P E = " t e x t / c s s " >
<!

H 2  {  c o l o r : g r e e n ;  }
>

< /STYLE>

It’s possible to pu l l in the style sheet froma local file should you
wish to share it among a bunch of documents. You can also add a
local style to a specific object:
<H2 S T Y L E = " c o l o r : g r e e n " >

T e x t
</H2>
The text that the tag pair encloses would turn green.

You can create an individually named style, which in normal use
can characterisesomethingabout the document.However, it’s mostly
usedfor supplyingpositioning information:
< S T Y L E T Y P E = " t e x t / c s s " >
<!

# B a n n e r  {

p o s i t i o n : a b s o l u t e ;
v i s i b i l i t y : h i d d e n ;
width:a u t o ;
t o p : 8 p x ; l e f t : 1 0 p x ; }

# P a g e  {

p o s i t i o n : a b s o l u t e ;
width:a u t o ;

t o p : 50px ; l e f t : 1 0 p x ; }
>

</STYLE>
This definesa style for a banner that wi l l appear at the top of the

pageanda style for the remainderof the page.Thebannerwil l beposi‑
tioned ‘absolutely’, relative to its containing page, appearing8 pixels
down from the top and 10pixels in from the left. Actually, when the
page is loaded, the banner wi l l be invisible, because we are going to
mess with its position wi th a JavaScript program.

Gliding banners
The HTML that defines the page looks like:
<DIV I D = B a n n e r >
<h2>Banner contents</h2>
< / D I v >
< D I V I D = P a g e >

P a g e c o n t e n t s
< / D I V >

The ID attribute ties the sectionof the page to the B a n n e r or P a g e

style definition. Notice that this code wi l l continue to function for
browsers that don’t understand style sheets. The STYLE stuff wil l be
ignored,andthe pagewi l l beshown‘as is’andeveryonewill behappy.

IE4and Navigator4 wil l see the style sheets and interpret them in
their own way (both support the same set of style keywords, thanks
to W3C). I’vefoundsomedifferences though. IE4 is happy to dealwith
sizes for t o p and l e f t assimplenumbers,whereas Navigator4wants
to see a specification includingunits(pixels in theexample). IE4 does‑
n ' t set things up properly unless you specify w i d t h : a u t o .

Okay,sowhat arewe goingto do in the script? Well,here’san appli‑
cation which slides the headeronto the page from the left:
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Further reading
Three books from O'Reilly andAssociates HTML;TheDefinitiveGuide
by Chuck Musciano and Bill Kennedy (2nd edition, ISBN 1-56592-235‑
2); JavaScript, The DefinitiveGuide by David Flanagan (2nd edition,
ISBN 1-56592-234-4),and the book that started all this,Designingwith
JavaScript byNick Hienle (ISBN 1-56592-300-6) .This book has a web‑
site (http://www.webcoder.com) run byWeb Review.
Netscape’s HTML information starts at
http:||www.developer.netscape.com|library|documentation|communi‑
cator|index.html.Thefiles are available in PDF format, soyou can print
and search them easily. Microsoft's information is available on the
MSDN library CD if you are a member, and on the net at
http:||www.microsoft.com|msdn|sdk|inetsdk/help|contents.htm.
TheWorldWideWeb consortium is at http://www.w3.org.
Oh, the site that I've developed is Attp://www.londonfancybox.co.uk...

S C R I P T L a n g u a g e = " J a v a s c r i p t " >
<!

v a r i d ;
b N  =  n a v i g a t o r . a p p N a m e ;
b V = p a r s e I n t ( n a v i g a t o r . a p p V e r s i o n );
GHTML = " n o " ;

i f ( b N = = " M i c r o s o f t I n t e r n e t E x p l o r e r " & & b V > = 4 )
GHTML = " M S " ;

e l s e
i f ( b N = = " N e t s c a p e " & & b V > = 4 )

GHTML = " N S " ;

The in i t ia l p a r t of the code tests to see what version of what
browser we are running. Weare going to use the dHTML variable in
the script to distinguish between the two document object models.
Here’s the function that is called when the page is loaded:
f u n c t i o n S t a r t G l i d e ( ) {

i f ( G H T M L = = " M S " ) {

d o c u m e n t . a l l . B a n n e r . s t y l e . p i x e l L e f t =
-document .all.Banner.scrollwWidth;

document . a l l . B a n n e r . s t y l e . v i s i b i l i t y =
" v i s i b l e " ;

i d  =  s e t I n t e r v a l ( " G l i d e ( ) " ,  5 0 ) ;

}  e l s e

i f (GHTML == " N S " ) {

d o c u m e n t . B a n n e r . l e f t =
- d o c u m e n t . B a n n e r . c l i p . w i d t h ;

d o c u m e n t . B a n n e r . v i s i b i l i t y =
" v i s i b l e " ;

i d = s e t I n t e r v a l ( " G l i d e ( ) " , 5 0 ) ;

O U T F R O M B R O W S E R W A R S

Bothbranches of the i £statements move the banner image leftby
its own width and make it visible. They then set an alarm timer fir‑
ingevery 50ms and call another routinecalledG l i d e . The G l i d e func‑
t ion does the work of moving the image onto the screen:
f u n c t i o n G l i d e ( ) {

i f (dynamicHTML == " M S " ) {
d o c u m e n t . a l l . B a n n e r . s t y l e . p i x e l L e f t + = 2 5 ;

( d o c u m e n t . a l l . B a n n e r . s t y l e . p i x e l L e f t > = 1 0 ) {
1 0 ;d o c u m e n t . a l l . B a n n e r . s t y l e . p i x e l L e f t =

c l e a r I n t e r v a l ( i d ) ;

}

}  e l s e

i f (dynamicHTML == " N S " ) {
document . B a n n e r . l e f t + = 2 5 ;
i f  ( d o c u m e n t . B a n n e r . l e f t  > =  1 0 )  {

d o c u m e n t . B a n n e r . l e f t = 1 0 ;
clearInterval (id);

Now all w e need t o d o i s place a call t o S t a r t G l i d e ( ) i n the B o D y

tag to be called when the page has loaded:
<BODY o n l o a d = " S t a r t G l i d e ( )" >

We've taken care that the routines wi l l do nothing unless the appro‑
priate browser is used, soa call to this routine from, say, IE3 wi l l be
okay and nothing bad will happen.

Relat ive posit ioning
A l l this seems simple, but represents a couple of days frustration to
get things to work. I wanted the original page to be laid out normally,
and then jus t apply these cosmetic changes in the appropriate
browsers. My original idea was to use relative and not absolute posi‑
t ion ing, which is an option. I found that whenId i d this, Netscape
inserts a huge ugly vertical gap between the two D i v sections on the
page. The gap didn’t exist on IE4, nor on an older version of Netscape.
A l l at tempts to set an attribute to eliminate this gap failed.

The problem at present is that Netscapedoesn’t provide a fu l l Doc‑
ument Object model. For example, it seems impossible to find the
absolute ( le f t , top) co-ordinates of an image that is placed on the
screen. You can only deal in layers or in style elements acting as lay‑
ers. If the layer contains several objects, and you may want to do this
for reasons of backwards compatibility, then you cannot easily find
the location of an object in the layer.

I am sure that this wil l all change, that we will get a ful ly opera‑
tional addressable model in both browsers. It just ain’t there yet.
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ImageGear:
Fastest ImagingToolkit
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pirit of Delphi
Borland’s Delphi is not GNU. Bu t i t s communi ty of users seem
to have imbibeda l i t t le of the Free Software Foundation’s
spirit. Wil l Wat t s explains.

here is a huge amount of good, useful, free or nearly-free Delphi
material on the Web - as far as I can tell, much more so than for

any other visual environment. This includes, in my experience,
Java, a l t hough obviously De lph i has a l ong way to go before i t
matches that fine language’s enviable stock of not-quite-working
implementations of Tetris.

This article is a celebration of some of the noblestDelphi efforts.
A l though there are many, we have l im i ted ourselves to three exam‑
ples because, as your Editor observed to me at the outset, a l ong l is t
o f URLsmakes for fin i te ly good reading. So: i f you are a De lph i pro‑
grammer and you haven’t encountered any of th is stuff, start warm‑
i n g up you r modem’s engine now. Old Delphi lags, who are already
fami l iar w i th them, I hope w i l l be interested to learn some of the
background. Visual C++ types w i l l not encounter much of interest
here,but should read it anyway:you w i l l find it moral ly improving.
Lets get started.

Enter the Jedi
One of the drawbacks of Delphi is tha t , although it is possible to make
pretty well any call you want into the Windows API, Borlanddoes no t
necessarily include the Pascalsource andexplanatory documentation
that you need to do it . As Windows has moved on and its APIs have
multiplied, soDelphi has lagged further behind.

It was to address this problem that the Jedi Project was launched.
Tim Hayes, a programmer in B i rm ingham,Alabama,US, is one of the
co-founders and project director. He explains how things began:

‘ I t a l l started back in September. One of the people on DDJ ‑
Thread [a ma i l i ng l i s t f o r De lph i programmers hosted at l ist‑
proc@zdtips.com, send ‘subscribeddj-thread’] complained about how
Borland was behind in ma k i n g newer APIs available fo r Delphi .
Many people echoed this concern and said they were considering
switching to Visual C++.

‘ I suggested ge t t i ng together the organisat ion and resources
together to start acommuni ty [Windows] SDK to Delphi conversion
going andp u t the results out to the public. If anybody was interested
they should email me. I said I would keepa l is t of people who were
interested,and then maybewe could h i t an IRCchannelone night and
discuss how to make it work.

‘From there it took off. After a couple days, w i th over 50messages
a day on the DDJ-Thread about the project, we started to get com‑
plaints f r om others on the list. Wehad the IRC meeting a week after
i t started, to thrash out important points in real time. I t went on for 8
hours, but we worked out a basis for what we were doing.’

How is the Jedi Project organised?
“We split people up in to four categories: C to Pascal converters,

testers, help file authors, and Web developers/resource administra‑
tors. At Keith Anderson’s suggestion, we have formed teams which
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contain two or three con‑
version people, four or five
testers, and two or three
help file writers, wi th one
team supervisor in charge
of up to four teams. The
supervisor keeps track of the teams sothe Jedi admin can keeptrack
of the progress without watching a l l of the teams personally. Keith
created individual team mai l ing lists so that team members could
communicate and work out problems and keep track of each other.

‘With this structure we have got TAPI converted and under test‑
ing,and the help file is beingwritten too. Wenow have teams 2and3
formed and 4 to 10are beingpu t together.’

Apar t from TAPI, what else does Jedi hope to do?
‘This is still in the works. The basic plan is to h i ta l l the majorWin‑

dows APIs not already done by Borland. M A P I , CAB API, RAS ,
OpenGL, DirectX, and there are a lot more. A n d we are going to get
D1 [16-bit Delphi 1] programmers to start on the APIs missed by D1.
And we plan to start on component wrappers for the APIs too.”

Can’t fault the Jedi for lack o f amb i t i o n , then. By the way ‐ what
is the significance of the name?

‘ I t stands for Joint Endeavor of Delphi Innovators.We (the rebels)
are figh t ing to b r i n g Delphi up to equal w i th the Visual C++ pro‑
grammers ( the Empire).’

Hmmm - perhaps best to leave that b i t out of an application to
license the Microsoft header files.

The Jedi Project is cons t ruc t ing a web site at http://www.delphi‑
jedi.org, i f you would l ike mo re informat ion on the project, emai l
c3po@delphi-jedi.org.

Poles apart
Jedi is one of the fledgl ing Delphi efforts on the In te rne t ; one of the
best established and favourite Web sites of De lph i cognoscenti is
the Delphi Super Page (see box on page 49 for a description). The
DSP is r u n in h is sparet ime by a 34yea r old Pol ishmolecular b io l ‑
ogist, Robert Czerwinski.

Mos t of us have some experience of the pa i n of t r y i n g to keep
even a smallWeb site up to date. Just how much spare time does the
DSP take?

‘I can answer that almost exactly. Now that I cannot manage the
DSP online ‐ ’ [because he no longer works at Warsaw University,
where the website is hosted] ‘ ‐ I have to go to ICMand: (1) read the
emailwi th uploads, (2)transfer files from the DSPftp incomingdirec‑
t o ry to NT, (3) r u n a De lph i p rog ram I wrote to update the DSP data‑
base, and fix the mistakes in the file descriptions, (4 ) r u n another
Delphi program to bui lda l l the DSPpages, (5) pack a l l files ( ie upload
archives, HTML , and a Paradox database) into b i g zips that can be
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transferred via rftp, (6) transfer these to a Unix box through a fire- | uploaded to the DSP and it takes me five to s ix
wall, and (7) execute a Unix script that unzips a l l the files, converts _ hours to do the update.”
a l l file names to lower case, and moves them to appropriate directo- This seems like rather a lot for a family man who
ries. Plus the time I spend wri t ing and maintainingmy utilities. also has a programmingjob and a PhD thesis to keep

‘Since I have to makea journey to update the DSP, I doitrather ‐_on the boil. Why does hedoit?
rare ly ‐ once a week is a good effort. On average, 40 files are “Well, everyone should do something for others. I

Super duper
There are over2,500files onRobertCzerwifiski’s Super Pagesite, heesti‑
mates, occupying 550 MB of disk space - not a bad collection, when you
consider that everything is compressed, with the majority being ZIP
archives. But, as has so oft been noted in other contexts, size doesn't
matter. The important thing is whether you can actually find anything.

Czerwifiski knows this, and also knows how to runa tight web site.
Every entry comes with a two or three line description in standardised
format, decorated with Michelin Guide style hieroglyphics indicating
things like compiler compatibility and source web site, and there is a
search engine to enable you to go after specifics. If you are ‘just brows‑
ing’, the files are carefully categorised in deep hierarchy,with 16func‑
tional categories at the lowest level: ‘Data Base Programming’, ‘Print,
Print Preview and ReportingTools’, ‘Experts and Property Editors’ and
so on. There are tools to enable you to navigate the site off-line using a
Paradox database, but what with browser caching and this deep hierar‑
chy, I'venever neededthem.

But the real pleasure of the thing is to have a nose around - it's as
much fun as rummagingaroundthe shelves of a good second hand book
shop. Here is aselection of (lightly edited)entries | have pulled fromthe
Delphi 3 section, chosen because they look useful, clever, interesting,
odd, or even touching. If nothing in this list grabs your interest as a Del‑
phi programmer,| think it’s maybetime to reconsider that career switch
to accountancy. For the rest of you, the URL is:
http:|//sunsite.icm.edu.pl/delphi].Off you go!
@ barnosrc.zip (114,003 bytes) Barcode Printing Component. Delphi

1,2&3.Code 39, code 128, interleaved 2of 5, Posnet, EAN, FIM etc.
Printson any canvas, extra components for quick reports.Auto scal‑
ing & positioning.
bsplines.zip (124,645bytes)Component for handlingand displaying
B S p l i n e s .Thiscomponentalso hasthe feature to INTERPOLATEthe
original v e r t i c e s .Thecomponent is originally usedfor designing ship‑
hulls. (Nothing special. B u t| would appreciate it if you would just
send me an e-mail)
ccardver.zip (2,021 bytes)A credit card number and expiration date
verification class ;
delfhdwr.zip (109,497 bytes)This archive is a collection of drivers,
source code and educational documents showing how to do direct
hardware I/O in DelphiVersions 1,2, and 3. Includes info on joystick
and LPT port programming. Download and LEARN!
delforex.zip (231,123bytes)DelforExp is acustomisable source code
formatter expert. It can improvethe indentation, spacing,capitalisa‑
tion and the use of blank lines of Delphi 3.0 source code. At default,
the style of the Borland source code is followed closely.
delphpyt.zip (23,977 bytes) Components to use PYTHON scripting
language in a Delphi Form. PytDLL is interface to python14.dll.
PytRun is a component to start scripts, and to extend PYTHONwith
DELPHI functions.
delzip12.zip (207,350 bytes)Freeware Zip-archive support.
excel.zip (16,561 bytes) TExcel is acomponent to produce output
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tables directly into MS Excel, includingformatting, commands, macro
calls, etc. TExcel is free so long as it is not in commercial use. When
it produces income for you, please send me some portion of your
income (at least $50). Thank you.
fngb1401.exe (76,933bytes) FnugryRASNotify is a simple component
that can be used to notify your application when RAS connection
becomes available or lost. It also allows developer to easily enumer‑
ate all RASconnections, query connection name, device or status.
gensql.zip (388,427 bytes) Generic BDE SQL Chucker. Throws SQL
at BDE supported databases. Times results. Prints table structures.
gestedit.zip (3,112 bytes) This is aTEdit Component with chars fil‑
ter and text align.Ver. 1.0, added 15-Nov-97, WARNING! The code is
provided as is with no guarantees of any kind! Use this ay your own
risk ‐ you are the only person responsible for any damage this code
may c a u s e- you have been warned!
gotoweb.zip (38,127 bytes) This component allow you to launch from
your application your favourite browser like Netscape Navigator or
Internet Explorer and to go on an Url or to send an e-mail.
macro.zip Macro is a keyboard macro recording component.Allows
you to easily implement macro recording in editors etc.
mwpaspar.zip (7,462 bytes)A Pascal parser.
ntsupas1.zip (31,434 bytes)Unix-like ‘su’ command for NT. Runs
commands from NT console while impersonating another user.
Source shows how to program NT’s Security API.
num2word.zip (16,573 bytes) This component converts long integer
numbers into UK-English.
qs15_d3.zip (245,146bytes) Delphi2/3VCL Component for visual cre‑
ation of SQL-queries. Enables the user to create SQL-queries by
simply putting together English sentences with the mouse. The fol‑
lowing languages are also supported: Norwegian, Spanish, French
and German.
resumer.zip (107,400 bytes) TResumer is a tool for deferred activa‑
tion of desired action.
rgnctl.zip (103,619 bytes) TControlShaper Control region Designer.
Component to give visual Controls orTForms a non-rectangular look
usingAPI function SetWindowReg.
rtf2html.zip (5,203 bytes) Procedure which converts RTFto HTML.
sndxbr2.zip (13,265 bytes) SoundexBR is an implementation of the
Soundex algorithm adapted for the Portuguese language.
sysinfo.zip (206,885 bytes) This is the latest release of my nicely‑
famous TSysInfo component.
tfire21.zip (0 bytes) TFire showsa blazingfire in its client rect. User
can modify colour, heat, rate etc. All these properties could be mod‑
ified in designing time, changes can be seen immediately.
w95files.zip (4,297 bytes) Functions to copy, move and delete files
likeWindows 95explorer, showing flying files.
winstate.zip (10,781 bytes) Tracks the window state of another app
outside of yours. Haseventsfor OnStateChangeand OnStateCheck.
Reports minimised, maximised or normal.
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The RxLib freeware library - a Russian delicacy
RxLib is a huge library,comprising54VCL componentsfilling three Delphi
tabbed bars. Considering that the source code is compatible with Delphi

1through 3andC++ Buildertoo,and is consequently riddledwith $I fde f s ,

it is m e t i c u l o u s l ytidyand professional,with occasional to-the-point (Eng‑
lish)comments. It reads very like Borland’s ownVCL source, although the
modules are smaller. And, another difference from the VCL, you get the
whole lot‐ your first task after unpacking the archive is to compile it.

But what does it do? Lots of things. There are a few ‘I'vealways won‑
dered if you could do that’ type controls, but lots and lots of ‘Wouldn't it
be handy if?’ efforts. This is practical stuff. RxLib is notable for a large
quantity of database code, which tends not to interest much your aver‑
age Delphi guru in the street, who prefers to concentrate on more eso‑
teric things when lookingfor the subject of a lecture or magazinearticle.
But database code is fiddly, requires hard-to-acquire expertise of the
BDE,and in my experience of writing programs for paying customers is

required rathera lot in real life.
Anyway, here are some highlights to give youa flavour.

TDBiIndexCombo Owners of the well known and much admired commer‑
cial Delphi library InfoPower will befamiliar with this idea: acombo box
which, when dropped down, enumerates all the indexes on a

to change sort order on the fly. And you don't have to write code to sup‑
port it.
TRxDBGridEnhanced data aware grid with the ability to store the user's
preferencesfor column orders and widths (INIfileor registry,you choose).
The column headers can become buttons ‐ allowing one, say, to imple‑
mentanalternativeway of switching indexes‐ givingyou two events, but‑
ton downand buttonup. You canalsoset the colour of individualcells,and

for memo fields, picture fields and the like, the grid will show
glyphs to display instead of the unimpressive default ‘(BLOB)’.

Delphi3features, such as multi-row selection,are includedfor the bene‑
fit of 16-bit Delphi 1 users. Again, | am aware that InfoPower users are
yawning at some of this, but hang on - there's plenty for you too.
TMemoryTable Somewhere, deep down inside the bowels of the BDE,

there is a function named DbiCreateInMemTable. Admittedly, i t has

some limitations - no BLOBs, no autoincrement fields, no indexes and
noability to delete records. ‘But surely’, | cried happily when| first dis‑
covered it, ‘this is the answer to my prayers. |will beable to useall those
nice,powerful database-aware grids to edit, display and generally abuse
my non-table based data. A l l I have to do is knock togethera little

T Ta b l e inherited component, put in a call to DbicreateInMemTable

to kick things off,and | shall bewell sorted.’ Then | hadalookat the BDE

API Help, and the source code for T Ta b l e , turned Dulux white with a

hint of apple, and went back to my hobby, which is to write the
definitive raw hexActiveX component.
The Rx boys are made o f sterner stuff. Drop aTMemoryTab le and an
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ordinary T Ta b l e (perhaps pointing at aCSV ASCII file) on a form, write
a little code along the lines of
M e m o r y Ta b l e l . B a t c h M o v e ( Ta b l e l , b a t C o p y, 0 ) ;

and you are sorted.They have even fixed the inability to delete records
‐ albeit by the rather desperate approach of creating a second
in-memory table and copying all the records except the one you

don't want. How about index support for the next version, lads?
TRxSpinEdit Oh no, yet another SpinEdit control... except this one has
spin buttons made by a diagonal split through a square. These occupy
about the same screen space asthe standard miniscule,not-quite-large‑
enough-to-click-on-first-go-without-my-specs variety, but are much eas‑

ier to use. This component can be used to edit both integers and
i real values (a property controls the number of decimal places

Far natch). Of course, this means that its Va l u e property is adou ‑

b l e , which means that you must cast it before use.Which reminds me

of...
TConverterAnon-visual component which holds a value which can be
interpreted as most of the standard types ‐ think of it as the 1990s OOP

upgrade of that Pascal horror the variant record type. LikeT F i e l d , it has

a set of methods which you can useto retrieve and assign values,
plus properties which let you control the text formatting of dates and real
numbers.You can also suppress exceptions generated by unsuccessful
conversions. One for the polymorphs, and parsers of text streams.
TDateEdit Acombo box with a date mask that drops downa calendar.
Also available in adatabase-awareflavour. Simple, to the point, useful.
TCurrencyEdit ‘Will- why should we need this when wealready have Bor‑

land'sfine and versatileTMaskEdit control?’ Meetmeback hereafter you

have used TMaskEdit for numeric input in a realapplication.

TFormStorageOneof the components that Igor Pavluk cited as afavourite
- ‘Good idea’ hesays. So it is. This non-visual component enables you to
store pretty well any properties of any components associated with a form
into an INIfile or the registry.All you need do is choose which, using an
ingeniouspropertyeditor. Itsversatility justifies binningall previous mech‑
anisms for restoring forms to last-usedcondition.
TSpeedBar Not wishing to sound blasé, but this does all the usual
drag-drop runtimeconfiguration business,as you would expect. When

used in conjunction with T R x S p e e d B u tton anda suitable bitmap it

can produce that annoying ‘decorated button bar’ effect popularised
by Internet Explorer 3. Not for me, but punters must like this sort of
look.
The Routines Overlooked, | suspect, by the majority of English-speaking
users of RxLib, the library contains a rich stock of functions of the type
that should really ship with Delphi. The StrUtils unit,for example, includes

R e p l a c e S t r (replaceall occurrences of one string with another); L e f t ‑
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could waste my t ime watching TV, but I prefer to
spend it this way. Moreover, I rea l ly appreciate the
suppor t o f Delphi fans who send me tons of emails
wi th congratulations that I manage the best Delphi
site ; - ) ’

But why Delphi? Is it part icularly popular in
Poland?

‘Thave no idea, but I was unable to find a Delphi position here , per‑
haps due toa lack of formal programming tra in ing. It is strange, but
m a n y people, mostly Un ix oriented C/C++ programmers, st i l l think
that Delphi is a toy.’

Lucky we don’t haveto p u t up with such childish prejudices in the
UK... But wait amoment ‐ if he is no t working as a Delphi program‑
mer then what...

‘I answered an advert for a Delphi job, but when I turned up,
they said they only hada place for a Cobol programmer. O K , I said,
how hard can it be to learn Cobol? Indeed, it isn’t acomplicated
language~ at least for th i ngs I need to code here at work. Just
M O V E , M O V E , MOVE.”

Sodoes he get any t ime for Delphi programming?
‘Lets face i t . Af ter e ight hours of Cobol I am real ly t o o tired to

code in Delphi. It is just for me, for fun and I would like to keep my
Delphi knowledge as long as I can. Who knows what the future wi l l
br ing?’

Final ly, I asked which was his favourite archive on DSP.
‘This one is absolutely incredible ‐ RxLib. Please do find RxLib’s

authors’ names , as they really should be mentioned here.’
A fine choice, which I share, and I had already contacted...

Borland

Three g u y s from Russia
RxLib (see other box on page 51) is the work of Fedor Koshevnikov,
I g o r Pav luk , and Serge Koro lev, who are a l l employed by the Master‑
Bank in Moscow. Pavluk agreed to act as spokesman to field my ques‑
tions. So how did they come to start using Delphi?

‘We've used Delphi from its autumn 1994 field test releases. We’ve
always tended to use Borland Pascal products. Turbo Pascal and
Borland Pascal were v e r y popular in education. Becauseof that, and
also Delphi 's fine quality, there are ahuge number of Delphi devel‑
opers in Russia.”

I asked what ‘RxLib’ stood for.
‘ I n i t i a l l y it stood for [RIOSNO VCL e[X]tensions Library. Nowa‑

days it just means RxLib.We used to work together as corporate devel‑
opers at the ROSNO insurance company. We developed the l ib rary
because we needed the components to use in ou r applications and it
was interest ing to produce something serious.’

Given RxLib’scomplexity, and the amount of effort pu t into i t , why
didn’t they market it as shareware?

“We don’t ask for money because actually there is no shareware
market in Russia.And to have financial i n te res t s outside is aproblem
in o u r coun t r y too. You have to dedicate yourself to i t . We’ve placed
the l ibrary on the Internet to get moral satisfaction from o u r work...
and it does us no harm when looking for jobs. We got our current job
as the RxLib authors.’

And the bank’s role in this?
‘We are Master-Bank employees. RxLib is o u r own. Other mem‑

bers of the bank development team also use the l i b r a r y in their pro‑
jects. The bank is aware that it takes some of o u r time to develop
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and maintain the l ibrary. That’s all.’
Imagine a Western bank tak ing such a

relaxed view! I switched to ta lk ing about
theactual code. A l l RxLib’s identifiersand
comments are in English - was this stan‑
dard practice?

“Yes it i s , f o r identifiers anyway. Russ‑
ian words l o o k v e r y s t r a n g e i n a Lat in
font. Unprofessional, I ’d say. Comments
in o u r internal projects are in Russian,
of course.’

I asked which components they were
most proud of , and they chose T R x L o o k u p C o m b o ( ‘ I t ’s much more
powerful than the standard Delphi component, especially in Del‑
p h i 1.0’), T F o r m S t o r a g e ( ‘ I t lets you read and write any o f a com‑
ponent’s published propert ies w i t h v i r t ua l l y no code ’ ) , the
ComboEdit l ine of controls ( ‘Very useful and popular. Well imple‑
mented. I t ’s s t range that Borland has not created such contro ls . ’ )
and T R x Q u e r y ( ‘ I t ’s a kludge, but extremely useful. ’ ) .

Could we look forward to new versions of RxLib?
“Yes, we have a few changes from the [current] 2.32 version. B u g

fixes, new routines and a T C a l c E d i t component ( s i m i l a r t o T D a ‑

t e E d i t but with a popup ca lcu la to r ) . We just need to decide to build
the new version. Sti l l no Engl ish help file, though.”

Ah yes, the help file. Whenever I see RxLib mentioned on the Net,
praise is usually tempered with whining about the absenceof English
documentation. Under the circumstances this would tee me off, but
the Rx boys are more tolerant.

‘I partly understand these people. They find the Russian help file,
and they think that an E n g l i s h one is also available. It is not
absolutely clear in our Readme and on our Web site that an Engl ish
version does not exist.’ [Oh yes it bloody is -WW] ‘There is a reason
for their disappointment.’

A modest proposal
There is an u n e a s y contrast between Borland’s desired image of
itself , as a manufacturer of h i g h end, h i g h value tools,and the kind
of effort I have been describing. I don’t suppose Borland will beoffer‑
ing Robert Czerwiiiski a 30-day free t r ia l version of Delphi Enter‑
prise ( e n t r y level pricing: US$45,000) to pu t up on the Delphi Super
Page. Not this week anyway.

I don’t begrudge Borland in its attempts to push the percept ion of
its products upmarket; indeed I support them. I hope that it makes
enough money out of r ichcorporations so that al l the Delphi team can
build themselves huge marble-floored, earthquake-proof, luxury vil‑
las on the steep sides of Scotts Valley.

But when it comes to spending this year’s marketing budget, may
I humbly suggest a deserving cause? It would be a real ly nice gesture

surely an American speciality ‐ if Borland flew a few of its most
ardent supporters, people who through their freeware efforts have
done a really goodjob of promoting Borland tools, tojo in in the annual
Stateside bashthat is the Borland Developers Conference. It might not
impress the account executives, nonetheless I feel sure that Borland
would get a good re turn on its PR dollar.

a

Will Watts is a Delphiand Visual C++ programmer workingfor a real
time software house in West London,and a Contributing Editor of
EXEMagazine. Hecan becontactedat willw@cix.co.uk.
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o r debug.an asynchronous c o m m i i n i c a t i o n s links: ViewComm:comes
complete with additional cables. ( D O S v e r s i o n also available.)

These and other Greenleaf products
are available from stock.

Video Training for Cand C++

Over 5,000 Silicon River video training courses have been sold to
compan i e s , universities and individuals w i s h i n g to learn or i m p r o v e
their C/C++ skills. Why n o t join them in
effect ive, high quality C/C++ t r a i n i n g available?

t t i n g the m o s t c o s t

C Video Course Personal Edition £199.95
(6 videos with ove r 13 h o u r so f t ra i n i ng , 365 page workbook a n d source d i s k )

C++ Foundation Course Personal Edition £199.95
a i n i n g , workbook and s o u r c e d i s k )( 6 v i d e o s with o v e r 1 2 hours «

C++ Advanced Module - STL £49.95

C++ Advanced Module - Exception Handling £49.95

Call for details of Company and Educational Packs.

SYMANTEC INTERNET TOOLS
ye next ALL NEW v2.0ava RELEASED SEPT 15, 1997

WITH

Visual Café for Java v2.0
Web Development Edition E 79
The Solution with Everything You Need to Create and
Electrify y ou r Web-Site with Java. Includes:
© Visual Café for Java I DE
@Visual Page wysiwyg HTML authoring tool
© Full J D K 1.1 suppor t
@ Netscape Communicator
@ Over 100+ JavaBeans
@ Introduction to Java Book

Visual Café for Java v2.0 £ 1 99
Professional Development Edition
The Most Powerful Java and JavaBean Development
Environment. Includes:
© All features of Web Development Edition plus:
© Incremental Debugging
© Java sou rce to x86 native compilation
© Drag and Drop JavaBeans and Java applets
@ Work with visual objects or in file view mode Development

Edition
© Fast compilers - bytecode or n a t i v e executables
© Wizards, class libraries and JavaBean components

£349
Build Robust Java Applications with Instant Database

Visual Café for Java v2.0
Database Development Edition

Connectivity. Includes:
© All features of Professional Deve lopment Edition plusF F
@dbANYWHERE Server - which handles up to 25

Scaleable to virtually any size with simpleconnections.
upgrade. Native drivers for Oracle, In formix , Sybase
and MS SQL Server plus ODBC suppor t to 30+ other
databases. ‑

@Netscape FastTrack Web Server Te
© Sybase SQL Anywhere Relational Database Betsbese

@Object Database and Version Control software P™usre*

CALL FOR UPGRADE PRICING FROM ANY SYMANTEC
CAFE/C++ PRODUCT ORMSJ++

CALL FOR SPECIAL EDUCATIONAL PRICING

SiliconRiver
(0181) 317 7777

Siticon River Video Training Courses, Greenleaf Software Products and Symantec Internet Tools are available direct from Silicon River or from most leading development tools specialists.
Silicon River Ltd, 106-108 Powis Street, London, SE18 6LU. TEL: (0181) 317 7777. FAX: (0181) 316 7778, email: sales@siliconriver.co.uk www.siliconriver.co.uk

All trademarks are recognised. Prices exclude delivery and VAT.
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...then there’s our Windows training...
..VC++ Programming & Design for NTand VBProgramming& Design for
NT and Visual Basic Programming and Visual C++ Programming and
Delphi Programming and Java Programmingand Visual C++ for Windows
and Advanced MFC Programming with Visual C++ and Component
Building with VB and Programming SQL Server with Visual Basic and
Access Development and Programming and Advanced Visual Basic
Programming and Excel Programming using VBA and COM & DCOM
Programming and Advanced ActiveX Programming and Fortran 90
Programming and...

Richfords: A programme to suit you.
At Richfords wedon’t try to cover everything in IT - unlike other
training companies. We stick to what we're good at: providing
focused training for Windows Developers.

Our course leaders (who still work in the real world - and face the
same challenges asyou) write, deliver and maintain Richfords’ own
integrated courseware. And our pre-course assessment process
ensures that your skills and objectives are right for the course, and
shared by the class.

At Richfords, you'll find the right training solution.

For a full schedule of courses in London& Bristolcall:

070 10 70 60 61
R I C H F O R D S
W I N D O W S D E V E L O P E R T R A I N I N G

South Bank Technopark, 90 London Road, London, SE1 6LN. Fax: 070 107060 62



any Java programmers are also
C++ programmers and many

C++ programmers also program in
Java. While it is possible to move
fluid ly between the syntax and
mechanics of the two languages,

crossing the design chasm that separates them can bea difficult
process. While I often implement my seriousdevelopment work in C++,
I find myself usingJava asan advancedmodellingand prototypingtool.

Alas, unless you are wil l ing to design in a very narrow range you
wi l l find that there is a down side to this approach. This is pr imar i l y
due to the major, and well noted, differences between the two lan‑
guages. These differences include enumerated and parameterised
types, operator overloading, exception handling, and the C/C++ pre‑
processor. Within reasonable limits,C++ allows for very powerfuland
precise control over implementation details and metaphors. Java on
the other hand is designed to beless complex. This reduction in com‑
plexity comes at some loss of expression and some loss of power, but
the cleaner more straightforward implementationgains a certain ele‑
gance and maintainabi l i ty which cannot be ignored.

A portable Registry interface
Recently the Windows Registry API has been at the forefront of my
daily implementation issues.I work on a variety of Windows platforms
and environments, each of which hasa slightly different interface to
the Registry. What I originally wanted was an interface which was
portable among the different environments but I wanted a metaphor
that was very different from the RegistryAPI itself.To achievemy goal
in C++ I madejudicious use of its operator overloading capability to
define m y own methodsfor the array operator ( o p e r a t o r [ } ) .This type
of functionality is similar to the standard ‘Dictionary’ data structure
where values are looked up by a key name. The abbreviated C++ code
listed below exemplifies the flavour of my design.
/ / ' f a k e ' t y p e f o r c a s t i n g f o r s t r i n g [ ] o v e r l o a d
t y p e d e f c o n s t s t r u c t _ _ x _ r e g s t r v a l * R e g S t r i n g Va l u e ;
c l a s s R e g i s t r y K e y {

/ / b y d e f a u l t t r e a t t h e "named" e n t i t y a s a k e y
R e g i s t r y K e y * o p e r a t o r [ ] ( c o n s t TCHAR *keyName ) ;
/ / e x p l i c i t l y t r e a t t h e "named" e n t i t y a s a k e y
R e g i s t r y K e y * o p e r a t o r [ ] ( R e g K e y T y p e keyName )
/ / a c c e s s a v a l u e a s a DWORD ( d e f a u l t o f 0 )

ULONG o p e r a t o r [ ] ( RegDWordValue keyName )
/ / a c c e s s a v a l u e a s a s t r i n g ( d e f a u l t o f N U L L )

TCHAR * o p e r a t o r [ ] ( R e g S t r i n g V a l u e keyName ) ;

};
The class R e g i s tryKey providesa fu l l interface to the Windows

Registry API but, to keep things simple, only the overloads of the
ar ray operator are shown. Each overload takes the equivalent of a
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Between Java and C++...
Tom Guinther contemplates the design chasm which separates Java
from C++ and which should prevent developers forcing aC++ design

metaphor into the Java world.

st r ing that represents a sub-key or value of the Registry key. In order
to differentiate between value and keys, as well as different types of
values, a special set o f types are defined (RegKeyType, R e g D Wo r d ‑
Va l u e , R e g S t r i n g Va l u e , and R e g B i n a r y Va l u e ) . B y using one o f
these types (via casting) different overloads are invokedthat look for
and re turn the appropriate type. It may not beobvious that the o p e r ‑
a t o r ( ] isusinga st r ing type as an index.Forexample, to opena sub‑
key named ‘subkey’,do the following:
R e g i s t r y K e y * p h k e y S u b k e y = h k e y K e y [ " s u b k e y " ] ;
Remember that i n C++ the type R e g S t r i n g v Va l u e does not have t o
have a real definition if it is only referred to in pointer form. Finally,
the following code is an example of how usingthe Registr y K e y feels.
# d e fi n e DESCRIP_VALUE ( ( R e g S t r i n g Va l u e )
# d e fi n e VERSION_VALUE ( ( R e g D Wo r d v a l u e )

" D e s c r i p t i o n " )
" V e r s i o n " )

c o n s t TCHAR * A c c e s s M y R e g i s t r y K e y ( ULONG &dwVers ion) {
c o n s t TCHAR * p s z D e s c r i p t i o n = N U L L

R e g i s t r y K e y
hkeyMyKey( " \ \ H K L M \ S o f t w a r e \ \ M y R e g i s t r y K e y " );

i f  ( h k e y M y K e y. S u c c e s s ( ) )  {
p s z D e s c r i p t i o n = hkeyMyKey [ DESCRIP_VALUE ] ;
d w Ve r s i o n = hkeyMyKey [ VERSION_VALUE ] ;

}
r e t u r n p s z D e s c r i p t i o n ;

When thinking about how this would translate to Java, the use of
operator overloading caused obvious problems. Although Java itself
overloads the o p e r a t o r - + for class S t r i n g i t does not allow user spec‑
ified operator overloads. My first answer was that I would use a more
normal G e t V a l u e ( ) type of functionality while st i l l using special
types to force the overloads to work out. BecauseJava does not allow
references to types that are not fully defined the special types would
needto beclasses that essentially ‘wrapped’ a string. Thinking in this
vein the obvious solution seemed that class R e g S tr i n g V a l u e should
actually bea str ing, ie be a subclass of class S t r i n g . Unfortunately,
this won't work because class S t r i n g is declared as fi n a l .

In the endI decided to give up. Not because I couldn’t find a solu‑
tion that would have worked but I realised I was forcing a C++ design
metaphor into a Java world. Quite simply the APIs should besimilar
but they don’t have to bethe same. Take what works in each language
and use it to besteffect. If you t r y to force it you endup with a Picasso,
somethingcompletely outside the realm of normalperspective.

The Java way
Not to bedeterred, I immediately set out to get my Javafix in a lessseri‑
ous but no less interesting way. With a blank canvas and open mind I
wrote RegDumpa simple console ut i l i ty that wi l l dump a key andall its
values and sub-keys to standard output. Without preconceived notions
about how I was going to implement the RegDumpfunctionality I was
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able to gaina bit of insight about how Java changes my
development approach.

First of all, because this is aWindows specific pro‑
gram and I wanted to keep things as simple aspossible,
lusedMicrosoft’sJ/Direct technology toaccess theWin‑
dowsRegistryAPI. If you are not familiar with J/Direct
y o u migh t want to refer to two of my previous columns

(OctoberandNovember 1997)that describeJ/Direct in somewhat gory
detail. Without J/Direct it would have been impossible because I
would never havetaken thetimeandeffort requiredto access theWin‑
dows Registry usingJNI (Java Native Interface).

In case those issues aren’t handy, J/Direct is a technology which
allowsJava applications to easily interface to C/C++ code (suchasthe
Win32 API). By providinga J/Direct native function prototype the
Microsoft Java VM can automatically provide data marshall ing
between the VM and the C/C++ code, as well as automatically han‑
dling various synchronisation and garbage collection issues. Those
not familiar with J/Direct might notice that on more than one occa‑
sion an ar ray of sizeone (1) gets instantiated. This is how the VM
works. When you want to pass a pointer to an integer, pass an ar ray
of size one and then reference the integer value usingarray index 0.

I have broken the Windows specific items into two classes, class
WinBase that includescommon things suchaserror codes, andclass
W i nReg i s t r y that encapsulates the Registry specific definitions.Two
things of interest are that in class W inBase there is an overload of
Fo rma tMes s agewhichi s a Java methodthat hidessomeo f the unused
complexity o f the native Win32 API F o r m a t M e s s a g e . And, i n class
W i n R e g i s t r y , there are three overloaded versions o f R e gQu e r y Va l ‑
u e E x . Each of these functions take slightly different data types
dependingon the type of thedata weare querying. Even though Java
sees threemethodsJ/direct sees one andmaps them all to the Win32
API call RegQue r yVa l ueEx . This i s a good example o f a design diffi‑
culty that disruptsthe C++ and Java harmony. In Java it is difficult
to coerce types to a commonor even ‘typeless’ type (the C/C++ v o i d
*) . Three overloads are necessary because Java will not allow types
i n t [ ] , b y t e [ ] and c h a r [ ] t o b ecast t o a ‘typeless’ buffer.

Java exception handling
FollowingtheJ/Direct function prototypesare twoexceptionclasses.
They arenotvery powerfulbutwhenever I develop Java code I instinc‑
tively start lookingat how to dealwith error handling,especially via
exceptions. I love the Java except ion handl ing facilities
t r y / c a t c h / fi n a l l y a n d I havebeenusingthe very similarMicrosoft
structured exception handling (SEH) _ t r y / _ e x c e p t / _ fi n a l l y suc‑
cessfully for many years. That is in stark contrast to how often I use
the C++ t r y / c a t c h exceptionmechanism,which is never. I think C++
exception handling is poorly designed.

The firs t class R e g i s t r y E x c e p t i o n extends E x c e p t i o n , which
meansthat it isacheckedexception.Java requiresyou toprovideahan‑
dler for checked exceptions and they must be declared in the th rows
clause of methods that throw the exception. In this case, R e g i s t r y ‑
E x c e p t i o n is a superclass for other Registry-related exceptions to
extend. This allows the methods of base classes to specify t h r o w s
R e g i s t r y E x c e p t i o n s o that future subclasses can mo r e easi ly
extend the superclass’s functionality ( a noverride in a subclass can‑
no t throw an exceptionunless the superclass specified a compatible
t h r o w s clause). The critical functionality that R e g i s t r y E x c e p t i o n
provides is that it can map obtuseWin32 error codes into more leg‑
ibleWin82error strings via theWin32 F o rm a tM e s s a g e API.Thesec‑
ondclass, N o B a s e K e y E x c e p t i o n , i s a n extensiono f R e g i s t r y E r r o r

which is thrown when the key that is specified to be dumped does
no t begin wi th one of the four standard Registry sub-keys (eg ,
\HKEY_LOCAL_MACHINE).

Registry value and key
The next classes are Reg i s t r yVa l u e and Reg i s t r yKe y.The R e g ‑
i s t r y V a l u e represents one named value o f a key. Dur ingconstruc‑
t ion it queries the Registry to find the value,determine the type of
data,and then read that data into the appropriatemember. Because
there are three basic types of data the class has three separatemem‑
bers but only one wi l l be used. This is typically where a C++ pro‑
grammer would use a union to indicate that while there are three
logical fields, there is only the need for one physical field. The value
can b e obtained a s a S t r i n g b y cal l ing the t o S t r i n g ( ) o r G e t ‑
D a t a S t r i n g ( ) methods. Formost applications you would definitely
want to beable to access the value in its actual format!

The R e g i s t ryKey doesmost o f the g r u n t work neededby RegDump

which includesopeningRegistry keysandenumeratingsub-keysand
values. Thepr imary constructor is somewhat complicatedby the fact
that the user needs to specify a proper root key to be identified and
stripped away from the rest of the key name.The root ( o r base) key is
converted to one of the predefined Registry handles (seeclass w i n ‑
Re g i s t r y )andany sub-key name i ssaved a sthe key name.Although
this code is somewhat ugly it would be much uglier if it weren’t for
the power of the standard Java class s t r i n g . It makes l ight work of
finding and parsing the base key names. It is yet another significant
divergence between basic C++ and Java implementations; C++ does
not really provide a powerful, built-in s t r i ng type. This is a b i t of a
blessing since the overuse of strings in Java leads to serious perfor‑
manceandmemory problems. BecauseC++ takes amuchmorebasic
approach to character and str ing manipulation two programs with
essentially the same functionality would have very different perfor‑
mance and memory characteristics. This is a difference in philoso‑
phy, not interpretation, JIT, or native code execution speed. Using a
Java profiler I was able to determine that on some runs over 100,000
primit ive string operations were performed (S t r i n g . a ppend ( ) the
largest offender, usingup to 40% of the CPU time).

Finalize
There is at least one flaw in the Re g i s t ryxey class design. It wi l l
never bethread safe, for two reasons.One, the st r ingbuffers allocated
for the keyandenumeration values are static aswell as instancespe‑
cific. Idesigned it this way for very aspecific reason: decreasedmem‑
ory usage. Because the class Re gDump recursively walks through
many nested levels of keys and values it is very difficult for the
garbagecollector to collect anything(ever!). Youwi l l note that I specif‑
ically close the Win32 handle of each key when I am through with i t .
Normally you m igh t d o this i n your fi n a l i z e ( ) routine (as I did.)
Unfortunately, when, how, and where fi n a l i z e gets called is much
too vague for me. I n most test runs R e g i s t r y K e y . fi n a l i z e ( ) was
nevercalled.Occasionally it was called dur ingprogramexit.The sec‑
ond reason this class wi l l never bethread safe is that theenumeration
index variables are also instance specific.

A l l the code and project stuff for RegDump is available on EXE
Online. Pleasedrop mea line if you have any questions or to tell me
what interests you about Java.

TomGuinther is workingfor Vireo, acompany
developingdevice-driver kits. Hecan bereachedvia E
e-mailat tomg@vireo.com. ) N Lf
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“ I l ove t h e In ternet , ©
everything on it is free!”

Source: Overheard at COMDEX ‘97

It'sso easy to upload copied software from diskette or CD-ROM to an internet site, from
there itis freely availablefor download byanyone,anywhere inthe world.

If your PC-based application is not protected by a hardware key then your software is
l i k e l yto be pirated.

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

Sales: 0 8 0 0 7 3 1 2 8 6 0 Baten
http://www.softlok.com a t e t a s

Fax: +44 (0)1204 436025
‘e-mail: sales@softlok.com
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all the
documentation

and relationships
within and between
your source code to
reduce the effort of

ma in t enance . reveal c a n also
b e a p p l i e d t o Year 2000, EMU
and other maintenance tasks

EDITOR VERSION
Codewrite CONTROL
Multi Edit PVCS
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SourceSafe
AllChange

TESTING
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CODE ANALYSIS
Rational Test reveal
WinRunner
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eff c i e n c y , the most impor tan t being c o d e analysis. You c a n ’ t start to m a k e changes
until you understand the elements you work with

Call for a free evaluation CD

Quality Awareness UK Limited
50 Regent Street, London W1R 6LP
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Hey,we’re done!
After seven years of work the end is in sight for aC++ International

Standard and Francis Glassborow foresees a decade of stability.
round 9pm Eastern Standard Time on Thursday, November 13th,
Josée Lajoie, IBM representative and frequent HoD for Canada,

uttered those words (‘Hey, we're done!’) during the AT&T reception
for delegates attendingthe WG21/X3J16 meeting in Morr is town, New
Jersey. The printed word cannot dojustice to the mixture of surprise
and delight that she managed to pack into that simple exclamation.
What Josée was commenting on was the realisation, which was dawn‑
ing on a l l of us, that the next day we would reach the momentous vote
that would promote ou r working paper to a Final Draft Interna‑
tional Standard (FDIS). After seven years of hard work
we hadachieved the first major stage of what we had
set out to do. B a r r i n g collective insan i ty f rom
three or more National Standards Bodies, an
International Standard for C++ wil l bedeliv‑
ered in the middle of 1998. It wil l bealmost
exactly what we delivered at Morristown. The only
changes permitted from now onwards wi l l be correction
of typos (and only those that cannot conceivably change
the meaning,so if we forgot a ‘no’ somewhere, too bad)
and format changes required by ISO.

I have no doubt that many wi l l seize on
this document with howls of delight as some‑
th ing that they can r i p to shreds. A n y such
attempt w i l l do the C++ communi tya serious dis‑
service. The document wi l l provide stabil i ty for the next
ten years. Of course we wi l l find mistakes/ambiguities that
needcorrection/clarification (that is what defect reports arefor ‐ the
Ada standard receivedover 2000 in its first ten years). There are many
areas that we would now liketo work on , so that in about six years we
wil l beable to work on the next major revision basedon asound foun‑
dation of practical experience.

If you are interested,one feature that I am sure wi l l be in the next
round is garbage collection though you should note that there are
already garbage colection tools that bolt onto today’s C++ source-code.
I also hope that work w i l l s ta r t on parallel C++.

Two things wi l l positively help those wanting to master the use of
C++; buy The C++ ProgrammingLanguage, 3rdEdition(rapidly head‑
i ng towards its fifth p r i n t i ng in less than six months) and consider
getting involved in the standards process. As the latter wil l befocused
on handling defect reports, involvement wi l l certainly deepen your
understanding,aswell asbringyou intocontact with people who have
a much better than averageknowledge of C++ (considerably better
than most t ra in ing course presenters).

Memory management par t 2
Last time I tackled aspects of memory management where you wanted
to create collections of dynamically created objects. This time I want to
consider the problemwhere you needto createa singletonobject or grab
hold of an instanceof a polymorphic type, created by some form of fac‑
tory function returning a pointer (possibly of some smart variety).

Unt i l the C++ Standards Committees made their final decision
about the UK objections to the specification of a u t o _ p t r < > in Com‑
mittee Draft 2 ( w e considered it far too dangerous for u s e ) I could
n o t wr i te this item. Much to the rel ief of the UK technical experts,
and m a n y others who had come to understand the cause of o u r
ob jec t ion , the behaviour of a u t o _ p t r < > has reverted to that
intended by the Committee Draft 1 version (CO1). This is not the
place to explain why that version failed or iginal ly, however I would

l ike to publicly record my appreciation for the hours of work
p u t in by m a n y technical experts fi n d i n g a way to

restore the behaviour. In part icular, I would l ike to
mention G r e g Colv in who kept us focused on

technical issues and B i l l Gibbons who came
up with a new idiom to fix the problem. I ' l l
tackle the idiom itself at some later date, but

for n o w please n o t e that a u t o _ p t r < > i s no t
designed to work in containers (a r rays , v e c t o r < > , e t c ) .
If you t r y to use it in these it may appear to work satis‑

factori ly but the resul t ing software is very fragile
and l iable to run t ime fa i lure (because of
hanging pointers and references).

This problem is far less likely with the CD1
version where you are likely to get compile time

errors if you t r y to use it in acontainer. This was one
of the reasons that the UK campaigned sohard to get the

CD1 behaviour restored.
F o r the t i m e being you m a y need t o b e able t o d i s t i n g u i s h

between implementors that a re p r o v i d i n g the CD1 ( a n d FDIS)
behaviour and those prov id ing the CD2 form. Fortunately, there is
a simple test to discover if y o u r implementation provides the safe
version. T r y to compile the fol lowing ( w i t h whatever header files
your implementation requires):
i n t m a i n ( ){

c o n s t a u t o _ p t r < i n t > t e s t ( n e w i n t ) ;

a u t o _ p t r < i n t > u n s a f e ( t e s t );
r e t u r n  0 ;

If this code compiles then you have the unsafe version and y o u
should only use a u t o _ p t r < > w i th extreme caution (neve r pass i t t o

another function even by reference, be vigilant that you do not use it
in a container).

Let m e give you a n example o f where using a n a u t o _ p t r < > can
help keep your code clean and simple. Consider:
c l a s s S m i l e ;

c l a s s C a t {
S m i l e * h a n d l e ;

p u b l i c :
g e n e r a l i n t e r f a c e f o r t h e c l a s s

C a t & o p e r a t o r = ( C a t c o n s t & ) ;

i
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In other w o r d s , the function I am interested in is copy assign‑
ment for a class that has a pointer as a data member. How should I
implement this efficiently in a context of exception handling? Study
the fol lowing:
C a t & C a t : : o p e r a t o r = ( C a t c o n s t & r h s ){

S m i l e * t e m p = ( n e w S m i l e ( * r h s . h a n d l e ) ) ; / / l i n e A
d e l e t e h a n d l e ; / / L i n e B
h a n d l e = t e m p ; / / L i n e C c
r e t u r n * t h i s ; / / L i n e D

Line A makes a copy of the object pointed to by r h s . h a n d l e ( i t
does not matter if this happens to be, or to overlap, the object pointed
to by the left-hand operand’s hand1e). Line B frees the current object
pointed to by h a n d l e before l ine C replaces it with the newly created
copy. Final ly we follow the standard idiom and returna pla in refer‑
ence to the left-hand operand.

In the context of exception handling, where can this simple func‑
tion gowrong? I do no tknow of any way to cause an exceptionby copy‑
i n g a pointer or by re tu rn ing a reference, so l ine C and l ine D are
trouble free. If l i ne B fai ls , y o u have far more serious problems
becausethat meansthe destructor for S m i l e has thrown an exception.
If you write or use code where destructors can throw then you are in
far deeper trouble than simply hand l ing leaking resources.

So l ineA is the only potential source of problems. If that l i ne
throws an exception then we want to do any necessary local cleanup
before let t ingthe exception leak outwards. If new itself fails then there
is no cleanup to do (but note that this approach to copy assignment
leaves both the operands in their original condition). But what if the
constructor of S m i l e throws (andthereare goodreasons why o u r con‑
structors might throw)? In sucha case, wewant a programmingstyle
that ensures acorrect cleanup however complicated it mightget. Once
w e have a u t o _ p t r < > t o use w e can avoid clutter ing our code wi th
extra t r y blocks by replacing l ine A with:

a u t o _ p t r < S m i l e * > t e m p ( n e w S m i l e ( * r h s . h a n d l e )) ;

and l ine C with:
h a n d l e  =  t e m p . r e l e a s e ( ) ;
N o w o u r pointer to the copy of * r h s .h a n d l e is kept encapsulated

safely un t i l we are ready to transfer it to i ts final destination. If you
are worried by the call to r e l e a s e ( ) , that is specified not to throw.

Can you do any better? Well you might consider making h a n d l e
a n a u t o _ p t r < S m i l e * > but you might find this was not a s efficient
asyou wanted. The principle advantage would be that you no longer
needto explicitly d e l e t e h a n d l e in any process asthe object pointed
to wouldbeautomatically destroyed asappropriate. Hence,you would
not need to write a destructor.

And final ly, let m e counsel you against us ing a u t o _ p t r < > fo r
polymorphic types in containers. I know that these types have to be
handled via some k i n d of pointer when t h e y are collected bu t
a u t o _ p t r < > i s n o t designed for this (despite what you m a y see i n

more than one compiler’s help files) and w i l l fa i l at the most incon‑
venient moment. Ideally, polymorphic types are provided by a surro‑
gate, proxy,or handle class. If you have to use them when the designer
has not finished the job you wi l l need to create a counted pointer or
some similar device. I ’ l lexplain another time why Standard C++ does
not provide a counted pointer template.

Last month's problem
Lookcarefully at the following codeandconsiderwhy it shouldnotwork.
s t r u c t  X  {

i n t  i ;
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X  &  o p e r a t o r  =

X ( X & ) ;

dy
X f n ( X x ) {

r e t u r n  x ;

}
i n t m a i n ( ) {

( X  & ) ;

X X ,  Z ;

s 4 = 5 ;
X  y ( i n ( x ) ) ;
z =  i n ( x ) ;

r e t u r n  0 ;

Did you look carefully at the two member functions of x? Notice
any th ing unusual? The parametersof both the copy constructor and
the copy assignment are unqualified referencesto x. The first instinct
is to suppose that this j u s t means that y o u cannot copy c o n s t xX
objects. N o t acommon restriction but certainly one that we might
sometimes want. Forexample, suppose that I want the process of copy‑
i n gto transfer responsibility from the object copied. That would mean
that the copying process changedthe copiedobject; fine if i t ’s modi‑
fiable but surely an error if it’s marked as c o n s t .

What th is means is that we have a motive fo r d is t ingu ish ing
between normal copy semantics and n o n - c o n s t (modifiable) copy
semantics. N o w let me focus your attention on f n ( ) . I know that the
function is si l ly but I wanted the minimum code that would exhibit
the problem. First call ing f n ( ) requires that the parameter is copied
(passed by value). There is no problem wi th this as long as the value
comes from a n o n - c o n s t x , which i t does this time.

In order for the return statement in f n ( ) to execute the value
must be copied to the r e t u r n value. The fact that this copy would
norma l l y be elided is irrelevant, the compiler just checks that it
can make the copy if necessary. So everything works fine for fn ()
and y o u finish w i th a value of type x. Just to confuse you, such val‑
ues are technically called rvalues (they are the things you find on
the r i g h t of assignment statements). On the other hand a reference
is an lvalue (the type of t h i ng you find on left of an assignment).
There is a r u l e in C++ that says that rvalues m a y o n l y b ind to
c o n s t references. That makes per fec t l y good sense because an
rvalue is jus t a value not an object and so a n y attempts to change
it would be lost.

If you have followed me so fa r you w i l l see what is coming: the
returnvalue from fn () cannot bind to the unqualified references that
we have specified as the parameters of the two copy functions. In other
words there is a side effect to specifying that a type has n o n - c o n s t
copy semantics; you cannot copy a value except through a named
object with that value.

Th is month's problem
What is the connection between the different parts of this column?
Can you think of any way to resolve the problemof providing non‑
c o n s t copy semantics for return values?

a
Association of C/C++ Users subscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG £30 (includingACCU
membership). Forfurther informationandapplicationforms write
to FrancisGlassborow, 64SouthfieldRoad, Oxford, OX4 1PA, call
01865246490or emailfrancis@robinton.demon.co.uk
European C& C++ Developers’ Forum 1998:OxfordSeptember
18th& 19th.
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Professional DCOM Programming Reviewed byGavin Smyth
D: Grimes’ book
shows how to

tackle DCOM (Dis‑
tr ibuted Component
Object Mode l ) pro‑
gramming and exam‑
ines man y aspects of
distributed process‑
i n g related to DCOM.

The presentation of the book continues the
highstandardsof Wrox’sProfessional series,
although there are a few errors. There is no
accompanyingdisc,but complete sourcecode
can be found on the Wrox Web site
(http://www.wrox.co.uk), as can an errata
sheet. The author does not waste paper with
complete code listings.

The intended audience need know l i t t le
about DCOMor distributed processing,but
quiteadvanced C++ skills are required. The
book is very dense and detailed; i t ’s n o t a
l ight read, but it is comprehensive. However,
there is possibly an excess of cross-refer‑
encing and repeti t ion; I lost track of the
number of times I was told that DCOM is
basedon DCE RPC.

Only about a third of the book actually
deals wi th DCOM. There is a large intro‑
duction covering the requirements of dis‑

Inside Intel -HowAndy Grove
Reviewed by Philip Harris

hereseems to bean
insatiable demand

for books about the big
names in the computer
industry. Apple, I BM ,
Hewlett-Packard, Nin‑
tendo, and of course
Microsoft, haveal l been
covered at least once.

Thesebooksusually come in oneof two types;
the lifestory of the entirecompany or a warts
anda l laccount of the development of onepar‑
ticular product. ‘Intel Inside’ falls very neatly
into the former category.

Beginning in 1968,wi th the formation of
the company by Bob Noyce and Gordon
Moore,andending in mid-1997with the latest
of many lawsuits, this is the first book to doc‑
ument Intel’srise to power.It won't bethe last
though. Intel provided no assistance in the
wri t ingof the book and went out of their way
to prevent business partners and employees,
past andpresent, from giving interviews.

And it’s easy to see why. The history of
Intel begins gently enough wi tha s t r i ng of
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tributed processing and a comparison with
similar or overlapping technologies suchas
Corba and Inferno. Next , COM is described,
and then, finally, we get to DCOMprogram‑
ming . Af ter extending COM objects and
communication to DCOM, the author wan‑
ders into the world of security, NT services,
andmulti-threading.Al l three of these chap‑
ters have l i t t le direct l ink to DCOMbut they
set the scene for the few pages that do
describe their interaction with DCOM pro‑
gramming. The final chapter is a brief intro‑
duction to Microsoft’s Transaction Server
and how it drastically simplifies aspects of
DCOM.The fact that much of the book cov‑
ers topics around DCOM, instead of DCOM
itself, emphasises that DCOM is not actually
that much more than COM. The book feels
quite ‘b i t ty ’ and i f you are aware of many of
theseother topics, youmay not feel the book
is very good value for money.

Some significant areas of the book essen‑
tially repeat Microsoft documentation, such
asthe IDLsyntax andCOM interface listings.
However, other areas describe facets of
DCOM that would otherwise be difficult to
fathom, such as the difference between pro‑
gramming for NT 3.51, NT 4.0 (w i t hdifferent
service packs), andWindows 95.

B O O K REVIEWS |

Thecodeexamples in the book aremainly
written in C++, though Visual Basic does get
amention. The natureof COMprogramming
suggests that the Microsoft compiler would
be the sensible choice because of a l l the lan‑
guage extensions, and the author supports
this view. In general, client code uses MFC
(Microsof t Foundation Classes), for the user
interface coding, and server code uses ATL
(Act iveX Template Library), for its increased
flexibility. One project combined both in the
same program, which was quite interesting.

While this is acomprehensive and useful
book, another Wrox COMbook,Professional
C++ 5 ActiveX COMControl Programming
(seeOctober’s EXE) , covers the internals of
COM in much more depth (though without
providingasmuch context ) . The other book,
I feel, is better value for money for the com‑
petent C++ and Win32 programmer.

Buil t the World's Most Successful Chip Company

technical innovations but quickly degener‑
ates into lawsuits, harassment, and law‑
breaking. If Jackson is to be believed, Intel
makeseven Microsoft seem angelic.

Intel is totally different to companies like
Microsoft andApple. Formedby two middle‑
aged, respectable men and well funded from
the outset, Intel has always hada more disci‑
plined and r ig id approach. Intel does share
one attribute though, an incredible w i l l to
win. This aggressive nature permeates the
company and the major i ty o f the book con‑
sists of descriptions of lawsuits,over zealous
security officers, andshouting matches.

Fromthe beginning, Intel is pitchedasthe
creationof AndyGrove.NoyceandMooreare
given re la t ive ly l i t t le coverage ( In te l ’s
lawyers get the most ) and the strict environ‑
mentof Intel is attributed to the Hungarian’s
management style. This may bea l i t t le
unfair, but Jackson seems to be a im ing f o r
controversy wi th this book. Grove has more
to offer in the way of colourful management
style than the founders whose brief appear‑
ances hint at muchgentler temperaments.

While Intel’s aggressiveness is generally
entertaining, the story of Intel seems lessper‑
sonal than that of other companies. There's lit‑
tlecoverageof the founders in thedevelopment
of thecompany (thedeathof BobNoycefroma
heart attack is on ly mentioned in passing).
JacksonhasconcentratedonGrove’sapproach
to business rather than the company’s techni‑
cal achievements. Without the input of Intel’s
management,the result is adoseof rather neg‑
ative publicity. Whether a more co-operative
Intelwould result in amorebalancedview has
yet to be seen but I ’m sure it won’t be long
beforesomeoneelsehasacrack at the Intelnut.

o& Verdict: Recommended.

InsideI n t e l- How Andy Grove
Built the World's Most :
SuccessfulChipCompany

Author: ‐ TimJackson
Publisher: HarperCollins
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Tel. 0181855 9918
Fax.0181316 7778

PUBLISHING
AP Professional
24/28 Oval Road
London NW1 7DX
Contact: Rachel Bridgman
Tel. 0171482 2893
Fax.0171267 0362
app@apuk.co.uk

OQ) YES| want a two year entry at £400 (+ VAT) + an extra 5 words free*
..Company Name..

..Postcode....

..Dat

*For extra words on a one year booking the cost is £10 p e r word

www.europe.apnet.com/approfe
ssional
Book publisher on internet
development,programming, PDAs,
software agents andmore.
Specialists in Macintosh books.
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 of books and
CD-basedtraining materials in all
areas of computing - anddistribute
leading imprintssuch asQUE and
SAMS.
OReil ly
Sheridan House
NorthWay
Andover
Tel: 01264 342832
Fax:01264 342761
Contact: Customer Services Dept
e-mail : itpuk@itps.co.uk
Leadingpublisher of books for
Perl, C + + , UNIX, Open Systems,
Windows NT andthe Internet.

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

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

MIDDLEWARE
OpenLink Sof tware
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, high performance database
connectivity technology,
independent operating system,
network protocol and underlying
database eng ine .
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If your job involves planning a training schedule, selecting courses for your staff or
whether you decide where and what training is required, then The EXE Software Training

Guide is the one tool you will need for all your development and IT training needs.
These listings, plus many other services including weekly news updates, are also

available onour Web Site.

CLIENT/SERVER Practical Software Testing Methods 27/1/98 4 1425 London LTREE

Introduction to Client Server Computing To suit 4 1425 London LTREE Solution Development Discipline 02/02/9883 995 London _ PYGM
Client/Server &DistributedComputing Regularly 3 1095 Call QATR Solution Development Discipline 02/03/98 3 995 London PYGM
Architecture &Design of Enterprise Systems Regularly 4 1395 Call QATR Supporting SNA Server 4.0 16/02/98 5 1360_London _ PYGM
Building EnterpriseSystems with Microsoft Wide Area Network Troubleshooting 17/2/98 4 1425 London LTREE
Technology Regularly 3 1095 Call QATR ISDN for Telecommunications 17/2/98 4 1425 London LTREE
IT Infrastructure Implementation &Management Regularly 4 1395 Call QATR ImplementingComputer Telephony Integration 3/2/98 4 1425 London LTREE
Application Development Using Designing Component Solutions 0902/98 3 995 London PYGM
Borland Delphi 3Client/Server 19/01/98 5 1360 London _PYGM Supporting SNA Server 40 09/03/98 5 1360 London PYGM

Application Development Using Borland Delphi 3 Designing Component Solutions 09/03/98 3 995 London PYGM
C l a s o n 23/02/98 __§_1360_London__PYGM Hic Speed Wide Area Networks 10/398 4 1425 London LTREE
Client/Server Systems: Analysis &Design 3/398 4 «1425 London ‐LTREE

GROUPWARE & OFFICE SYSTEMS
DATABASE Lotus Notes/Domino R4.5 Application Development 2 Regularly 4 .1375 Call QATR
Database Analysis &Design Regularly 3 1045 Call QATR Trius NoteajDomino RASApplication Development8
Building a DataWarehouse Regularly 4 1395 Call QATR 4 LotusScript Regularly 4 1375 Call OATR

Microsoft Access Development Regularly 3 875 Call QATR Lotus Notes/DominoR4.5 Application Development 1 Regularly 3 1045 Call QATR
Introductionto Microsoft Access Regularly 2 550 Call QATR Lotus Notes/DominoR4.5 System Administration! Regularly 4 1375 Call QATR
Programmingwith Microsoft Access Basic Regularly 2 595 Call QATR Lotus Notes/Domino R4.5 System Administration 2 Regularly 2 695 Call QATR
SQL Language Regularly 2 630 Call QATR introduction to LotusScript in Notes/Domino Regularly 3 1045 Call QATR
Microsoft SQL Server &Transact- Microsoft Exchange Server Enterprise Support Regularly 5 1495 Call QATR
SQL Programming Regularly 3 945 Call QATR 5c c o n i n g Microsoft Exchange50 ‑
Microsoft SQL Server 6.5 Administration Regularly 5 1475 Call QATR Core Technologies Regularly § 1475 Call QATR
Implementing a Database Design on Microsoft Groupware Development with
SQL Server 6.5 Regularly 5 1475 Call QATR Microsoft Office Technologies Regularly 5 1495 Call QATR
SQL Server 6.5 Advanced Systems Admin Tosuit 2 595 London PYGM Domino Administration for Lotus Notes46
Accelerated Training for SQL Server 6.5 Systems &the Internet Regularly 2 695 Call QATR
Administration &Implementation Tosuit 5 1500 London PYGM internet Developmentwith Lotus Notes Domino4.6 Regularly 3 1045 Call QATR
Oracle Courses Tosuit 5 1675 London LTREE BA Programmingwith Microsoft Excel Regularly 4 1275 Call QATR
Microsoft SQL Server: Hands-On Tosuit 4 1425 London LTREE installing & Supporting Office97 Tosuit. 2 598 London PYGM
Object Oriented Databases To suit 4 1425 London LTREE Microsoft Exchange Developer Series ‑
Visual Basic 5&ActiveX for Enterprise Apps Tosuit 5 1675 London LTREE Overview of Collaboration Development 02/02/98 2 595 London PYGM
Microsoft Access Tosuit 4 1425 London LTREE Microsoft Exchange Developer Series ‑
Relational Databases 13/01/98 4 1425 London LTREE Overview of Collaboration Development 02/02/98 2 +595 London PYGM

Oracle Developer/2000 19/01/98 4 1675 London LTREE Microsoft Exchange Developer Series ‑
‘System Administration for SQL Server 65 tenohe. 6: 1460, London p Ye m retview.ol.Colshoration Development Se 22 Condon E e e
Performance Tuning & Optimisation of Microsoft ExchangeServer 6.8 Sertes~Ser sereerts a n j a § 1800 London prem Concepts &Administration 16/02/98 3 995 London PYGM

Hands-OnMicrosoft SQL Server System Admin 2/2/98 51675 London LTREE pasta° e l ySSSeriee sania! t93 “eee apaen 7 BveN
Hands-On Microsoft SQL Server System Admin 3 2 8 8 5 1675 Edinburgh LTREE 4. <i Exchange Server 55 Series
SQL Server 6.5: Hands on Training 13/03/98 1 330 London PYGM Concepts & Administration 16/03/98 3 995 London PYGM
System Administration for SQL Server 6.5 16/03/98 5 1450 London PYGM Mastering Office 97Development 7603/98 5 1195 London PYGM
System Administration for SQL Server 6.5 05/01/98 5 1450 London PYGM Microsoft Exchange Server 5.5 Series‑
Implementing a Database Design on SQL Server 6.5 09/01/98 5 1450 London PYGM Design & Implementation 23/03/98 5 1450 London PYGM
DevelopingClient/Server Apps for SQL Server 09/02/98 3 995 London PYGM Microsoft Exchange Developer Series ‑
Implementing a Database Design onSQL Server 6.5 09/02/98 5 1450 London PYGM Overview of Collaboration Development 30/3/98 2 5 9 5 London PYGM
Developing Client/Server Applications for SQL Server 09/03/98 3 995 London PYGM Overview of Microsoft Exchange Server 5.5 09/02/98 1 3 3 0 London PYGM
Implementing a Database Design on SQL Server 6.5 09/03/98 5 1450 London PYGM Overview of Microsoft Exchange Server 5.5, 09/03/98 1-330 London PYGM

GENERAL GUI DEVELOPMENT
Hands-on X25 702/98 4 1425. London LTREE Application Development u s i n g Borland Delphi V3. Regularly 5 Call QATR
Wide Area Networking &Telecommunications To suit 4 1425 London LTREE Advanced Programmingwith Visual Basic
Indentifying&Confirming User Requirements Tosuit 4 1425 London LTREE Enterprise Edition Regularly 4 1205 Call QATR
Implementing the Year 2000 Conversion Tosuit 4 1425 London LTREE Building Object-Oriented Applications with

PowerBuilder V5 Regularly 3 1055 Call QATR
Implementing ISDN Data Networks 13/1/98 4 1425 London LTREE

Fast Track to PowerBuilder V5 Regularly 4 Call QATR
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Microsoft Visual Basic Primer Regularly 1 295 Call QATR Business Process Re-engineering Tosuit 4 1425 London LTREE
Application Development u s i n g Visual Basic Regularly 4 1275 Call QATR Effective Communication Skills 26/1/98 3 1425 London LTREE
Programming with JavaScript Regularly 2 625 Call QATR Finance for Non-Financial Managers 17/2/98 4 1425 London LTREE

INTERNET NETWARE
Creating &Configuring a Web Server using NetWare 3Support &Administration Regularly 4 1345 Call QATR
mrsoaohiTonls Regularly 3 995 C a l l _ Q A T R__ intranetWare Support &Administration using Win NTRegularly 5 1475 Call | QATR
Internetworking with Microsoft TCP/IP on WinNT 4 Regularly 5 1375 Call QATR intranetWare: NetWare4x Administration Regularly 5 1505 Call OATR

Internet Fundamentals Regularly 3 995 Call QATR intranetWare: NetWare 4.x Advanced Administration Regularly 3 1095 Call QATR
Intranet Design & Migration Regularly 3 1045 Call QATR NetWare Service & Support 20/1/98 4 1425 London LTREE

Internet & Intranet Security Regularly 3 1045 Call QATR ‐ NetWare 4.x Administration 26/1/98 5 1675 London LTREE
Building an Effective Web Site Regularly 3 1045 Call QATR >
Netscape SuiteSpot Server v3 Regularly 5 1495 Call QATR
Internetworking with TCP/IP Regularly 4 1245 Call q a t r NETWORKING
Programming with Visual Basic Script Regularly 2 665 Call QATR Hands-on LAN Troubleshooting Tosuit 4 1425 London LTREE
Administering & Supporting FrontPage Tosuit 2 595 London PYGM Cisco Routers Tosuit 4 1425 London LTREE
Mastering Internet Development with ActiveX Hands-On Introduction to TCP/IP Tosuit 4 1425 London LTREE
Technologies Tosuit 5 1195 London PYGM Introductionto Internetworking 20/1/98 4 1425 London LTREE
Introduction to Internet/Intranet for Business Tosuit 4 1425 London LTREE IPRouting with OSPF &BGP 31/3/98 4 1425 London LTREE
Developinga Web Site Tosuit 4 1425 London LTREE FastLAN Technologies 14/4/98 4 1425 Edinburgh LTREE
Designingan Intranet Tosuit 4 1425 London LTREE Fast LAN Technologies 10/2/98 4 ©1425 London ‐ LTREE
Java for Multimedia Applications Development Tosuit 4 1425 London LTREE
Administering Site Server 3.0 Enterprise Edition 23/03/97 5 1195 London PYGM
Essentials of Visual Basic Scripting Edition3.0 06/02/97 1 330 London PYGM NETWORKS
Essentials of Visual Basic Scripting Edition3.0 06/09/97 1 330 London _PYGM__ mtroduction to Datacomm &Networks Biweekly 4 1425 London __ LTREE
Microsoft Internet Information Server 13/1/98 4 1425 London LTREE Understanding ATM Repulerty 2 700 Cal _QATR
jnaariat a Syatand Seumty DO/N98 4 1495 London LTREE _IMtfoduction to Data Communications Regularly 2 730 Call QATR
Deploying Internet&Intranet Fewwalls T7288 41425 London LTREE ‐ENtetbrise-wide Communications &Networking Regularly 4 1345 Call QATR

‘Administering Site Server 3.0 Enterprise Edition 29/02/98 5 1195 London PYGM L0CalArea Network Implementation & Management Regularly 4 135 Call _‐ QATR
Mastering Web-site Fundamentals 23/02/98 5 1195 London PYGM Network Primer Reguierty 1 296 Call QATR
Creating & Configuring aWeb Server Using liS4 23/02/98 3 995 London p y G M stal l ing & Configuring SMS 1.2 To s u i t _ _ 1 390 _London__ PYGM
Mastering Web-Site Development Using Planninga SMS 1.2Site Tosuit 2 London PYGM
Visual InterDev 23/02/98 5 1195 London PYGM Local Area Networks Tosuit 4 1425 London LTREE

Secure Web Access Using Microsoft Proxy Server 2.0 26/02/98 2 695 London PYGM Hand-on PC Networking Tosuit 4 1425 London LTREE
Mastering Web-site Fundamentals 23/03/98 5 1195 London PYGM Supporting SMS 1.2 19/01/98 5 1450 London PYGM
Creating & Configuring a Web Server Using IIS4 23/03/98 3 995 London PYGM SNMP: From Workgroup to Enterprise Network 20/1/98 4 1425 London LTREE
Secure Web Access Using Microsoft Proxy Server 2.0 26/03/98 2 695 London PYGM Computer Network Architectures & Protocols 27/1/98 41425 London LTREE
Mastering Web-Site Development Using Internetworking TCP/IP on Windows NT 4.0 16/02/98 5 1450 London PYGM
Visual InterDev 30/03/98 5 1195 London PYGM Supporting SMS 1.2 2302/98 5 1450 London PYGM
Mastering Web-Site Development Using Internetworking TCP/IP on Windows NT 4.0 16/03/98 5 1450 London PYGM
Visual InterDev 05/01/98 5 11 9 5 London PYGM Hands-On PC Networking 21/4/98 4 1425 Edinburgh LTREE
Internet Information Server 4/Proxy Server 20 Training05/02/98 1 3 3 0 London PYGM internetworkingTCP/IP on Windows NT 40 05/01/98 5 1480 London PYGM
Internet Information Server 4/Proxy Server 2.0 Training05/03/98 1-330 London PYGM Data Network Design & Optimisation 10/2/98 4 =1425 London LTREE
Implementing Microsoft IE4 10/02/98 2 595 London PYGM
Implementing Microsoft IE4 10/03/98 2 595 London PYGM
Applying Internet Information Server 4.0 Technologies 12/02/98 1 330 London pPYGM OBJECT ORIENTED TECHNOLOGY
Applying Internet Information Server 4.0 Technologies 12/02/98 1 330 London PYGM Object-Oriented Analysis & Design using the

Booch Method Regularly 4 1245 Call QATR
Object-Oriented Analysis &Design using

LANGUAGES Rumbaugh's OMT Regularly 5 1475 Call QATR
Advanced C Regularly 4 1275 Call QATR Developing CORBA Applications Regularly 3 Call QATR
Advanced C++ Development Techniques Regularly 4 1275 Call QATR Object-Oriented Design for C++ Development Regularly 5 1475 Call QATR
C++ for non-C Programmers Regularly 5 1345 Call QATR Overview of DistributedObjects Regularly 1 Call QATR
C++ for C Programmers Regularly 4 1195 Call QATR Object-Oriented Primer Regularly 1 295 Call QATR
C++ Primer Regularly 2 630 Call QATR Object-Oriented Software Development Regularly 3 Call QATR
C Primer Regularly 2 595 Call QATR Object-Oriented Analysis & Design using the
© Programming Regularly 4 1230 Call QATR Unified Modelling Language Regularly 5 1475 Call QATR
‘Advanced Java Development Regularly § 1495 Call QATR Object Technology Introduction Tosuit 4 1425 London LTREE

Developing JavaBeans Regularly 5 1495 Call QATR Object-Oriented Analysis & Design 2/2/98 5 1675 ‐Birminghm LTREE
Java for non-C Programmers Regularly 5 1295 Call QATR Object Technology Introduction 16/2/98 4 +1425 Birminghm LTREE
Java Primer Regularly 2 630 Call QATR Object-Oriented Analysis & Design 26/3/98 5 1675 London LTREE

Java for C/C++ Programmers Regularly 4 1245 Call QATR

PC SUPPORT
MANAGEMENT PCConfiguration & Troubleshooting Bi-weekly 4 1495 London LTREE
Management Skills for IT Professionals Tosuit 4 1425 London LTREE Advanced PCSupport Regularly 4 1245 Call QATR
InfluenceSkills Tosuit 4 1425 London LTREE PC Fundamentals Regularly 3 845 Call QATR
Teambuilding Skills Tosuit 3 1125 London LTREE PC Support Regularly 4 1175 Call QATR
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SupportingWord 6.0 Tosuit 3 795 London PYGM_ Mastering Microsoft Access 97Programming 30/03/98 5 1195 London PYGM
Supporting Excel5.0 Tosuit 3 795 London PYGM_ Mastering Visual Basic 5.0 30/03/98 5 1195 London PYGM
PCConfiguration &Troubleshooting Tosuit 4 1425 Edinburgh LTREE Mastering COM Development Using Visual C++ 30/03/98 5 1395 London PYGM
Troubleshooting & Data Recovery Tosuit 4 1425 London LTREE Delphi 30/03/98 5 1205 Painswick DPR
PCConfiguration &Troubleshooting 17/3/98 4 1425 Birminghm LTREE Access 30/03/98 5 1205 Painswick DPR

Introduction to C++ &Object Orientated Programming30/3/98 5 1395 London PYGM

PROGRAMMING balla)Sretons& Network Programming 14/4/98 4 1425 ‐‐ LTREE
Visual Basic 15/04/98 3 825 Painswick DPR

Hands-on Visual Basic 5 Bi-weekly 4 1425 London LTREE Delphi 20/04/98 5 1295 Painswick DPR
ee Windows NT Server Applications Regularly 5 1595 Call QATR Visual Basic v5 20/04/98 5 1295 Painswick DPR

a= Regularly § 145 Call QaTR Denis 27/0036) __5_ 1855) _(Palnewiek DER
Win32 ProgrammingEssentials Regularly 5 1495 Call G A T Laue E e e S T U ! _5_ 1256 _Peinawick._ DPR
Developing ActiveX Controls & Components Regularly 5 1495 Call QATR Prosramming in Access 9 coyote: _5_“iN05"_ iLondon‐ = FYEM
Windows Programming in C Regularly 5 1495 Call QATR MasteringMicrosoft Access 97Programming 05/01/98 5 1195 London PYGM

Windows Programmingwith VisualC++ &the eC S e t s _5 “TES, _Painewick= DER
MFC Library Regularly 5 1475 Call QATR Mastering Visual Basic 5.0 09/02/98 5 1195 London PYGM
Building Applications with Microsoft Windows Architecture 09/02/98 5 1395 London PYGM
Transaction Server Regularly 5 1595 Call QATR Delphi 09/02/98 5 1295 Painswick DPR
Fasttrack Windows NT 5 for Developers Regularly 2 650 Call QATR Visual Basic 09/02/98 5 1205 Painswick DPR
Windows OLE Programmingwith the MFC Library Regularly 5 Call QATR Mastering MFC Fundamentals Using VisualC++ og/os/98 «=«51395 London PYGM
DevelopingOLE/ActiveX Controls with the Kornshell Programming 10/2/98 4 1425 London LTREE
MFC Library Regularly 5 1495 Call QATR ‐ Mastering Visual Basic 5.0 Fundamentals 12/01/98 5 1195 London PYGM
Windows OLE System Programming Regularly 5 1595 Call QATR Windows Architecture 12/01/98 5 1395 London PYGM
Application Developmentwith Excel using VBA Tosuit 5 1195 London PYGM Deiphi 12/01/98 5 1205 Painswick DPR
Visual Basic 5.0 Advanced Techniques Workshop Tosuit 5 1195 London PYGM i g u a l Basic 12/01/98 2days615.00 Painswick DPR
Mastering Visual J++ Fundamentals Tosuit 5 1195 London PYGM
Mastering Visual J++ Development Tosuit 5 1195 London PYGM
Microsoft Access Programming Tosuit 4 1425 London LTREE PROJECT MANAGEMENT
ProgrammingActiveX with MCF To suit 4 1425 London LTREE OSDMAware Regularly 1 295 Call QATR
Java Programming: Hands-On Tosuit 4 1425 London LTREE ManagingModern Software Development Projects Regularly 3 1045 Call QATR
Visual J++ Tosuit 4 1425 London LTREE Microsoft Solutions Development Discipline:

Introductionto Programming: Hands-onWorkshop Tosuit 4 1425 London LTREE Denioyment ~ ‐ Regularly 3 045 Call SATR
C Programming Tosuit 4 1425 London LTREE aire gailDevelopment Discipline: e e r ae
Introduction to C++ for Non-C Programmers Tosuit 4 1425 London LTREE DSDM Practitioner Regularly 3 945 Call OATR
Introductionto C++ &Object Orientated Programming 26/01/97 5 1395 London PYGM Object-Oriented Project Management Regularly 2 695 Call OATR
Introductionto C++&ObjectOrientatedProgramming 26/01/97 5 1395 London PYGM Project Management Skills Regularly 4 1245 Call OATR

ava for EmoreriesSreiorms 19/1/98 _4_1425 London _LTREE project Management: Skills for Success Tosuit 4 1425 London LTREE
Mastering Visual Basic 5.0 19/01/98 5 1195 London _PYGM coi ware Project Planning &Management 20/1/98 4 1425 London LTREE
MasteringMFC Fundamentals UsingVisual C++ 19/01/98 5 1395 London PYGM
Delphi 19/01/98 5 1295 Painswick DPR
Visual B a s i cv5 1901/98 5 1205 Painswick DPR SYSTEMS ANALYSIS
MasteringMFC Development UsingVisual C++ 26/01/98 5 1395 London PYGM Software Systems Analysis & Design Tosuit 4 1425 London LTREE
Delphi3 26/01/98 5 1295 Painswick DPR Software Quality Assurance 17/2/98 4 1425 London LTREE
Visual Basic 26/01/98 2 615 Painswick DPR Hands-onMicrosoft Exchange5 Tosuit 4 1425 London LTREE
Visual C++: Windows Programmingwith MFC 26/1/98 5 1675 London LTREE
Visual Basic 28/01/98 3 825 Painswick DPR
Programming in Access 95 02/02/98 5 1195 London PYGM SYSTEMS MANAGEMENT
Mastering Microsoft Access 97Programming 02/02/98 5 1195 London PYGM BuildingOffice97Intranet Applications Tosuit 4 1425 London LTREE

Mastering Visual Basic 5.0 Fundamentals (2 /028 5 1195 London _pvem Windows Open Systems Architecture w j z e 41425 _London_LTREE
Delphi 02/02/98 5 1205 Painswick DPR UNIX Fundamentals Regularly 4 1195 Call QATR

Access 02/02/98 5 1295 Painswick DPR
Delphi 02/03/98 5 1295 Painswick DPR UNIX
Introduction to C++ &Object Orientated Programming2/3/98 5 1395 London PYGM UNIX Programming Regularly 5 1375 Call QATR
MasteringMFC Fundamentals UsingVisual C++ 16/02/98 5 1395 London PYGM n i x Systems Administration Regularly 4 1195 Call QATR
Delphi 16/02/98 51295 Painswick DPR Mastering UNIX Shell Scripts Regularly 4 1195 Call QATR

Visual Basic v5 16/02/98 51205 Painswick DPR Solaris Systems Administration Regularly 4 Call QATR
MasteringMFC Development Using Visual C++ 23/02/98 5 1395 London PYGM ‐ y n i x introduction Tosuit. 4 1425 London LTREE
ImplementingOLE 2.0 in MFC Applications 23/02/98 5 1395 London PYGM per i Programming Tosuit’ 4 1425 London LTREE

Visual Fox Pro 29/02/98 5 1205 Painswick DPR UNIX Tools &Utilities 20/1/98 4 1425 London LTREE
Visual Basic 23/02/98 3 8 2 5 Painswick DPR ‐_x window System Programming 20/1/98 4 1425 London LTREE
Mastering Visual Basic 5.0 Fundamentals 16/03/98 5 1195 London PYGM Unix Workstation Administration 17/2/98 4 +1425 London LTREE
Delphi3 16/03/98 51205 Painswick DPR N i x Programming 17/298 4 41425 London LTREE
Visual Basic v5 16/03/98 51295 Painswick DPR per i Programming 17/3/98 4 «1425 Edinburgh LTREE
Windows Architecture 23/03/98 51395 London PYGM UNIX Server Administration 24/3/98 4 +1425 Edinburgh LTREE
MasteringMFCDevelopment Using Visual C++ 23/03/98
Visual Basic 25/03/98 3 825 Painswick DPR
Programming in Access 95 30/03/98 5 1198 London p rom WINDOWS
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Date Days C o m p a n y

Windows 95Support &Networking Tosuit 5 1675 London LTREE DPR Database Programmers Retreat
Hands-On TCP/IP Internetworking on Windows NT Tosuit 4 1425 London LTREE LTREE Learning Tree International
Windows NT5 Tosuit 5 1675 London LTREE PYGM Pygmalion
Upgrading to Windows 98 30/01/98 2 595 London PYGM oe 5a oe 4
Integrating Microsoft Office 97 3 2 9 8 4 1 4 2 5 London LTREE atabace Programmers Retreat
Supporting Windows 95 30/3/98 5 995 London PYGM Contact: Sue Darkin
Supporting Windows 95 09/02/98 5 995 London PYGM_ The Old Fleece
Supporting Windows 95 09/02/98 5 995 London P y c m _ Bisley Street
Supporting Windows 95 9/3/98 5 995 London PYGM Alaenierstie G16 6QQ
Supporting Windows 95 12/01/98 5 995 London PYGM Tel: 01452 814303 Fax: 01452 813918
Supporting Windows 95 12/01/98 5 995 London PYGM E-mail: 71760.632@Compuserve.com
Administering Microsoft Windows NT4.x Regularly 3 1035 Call QATR Web: http://www.dp-retreat.com

DPR offers the finest technical training in the industry, byinstructors who are allpracticing
programmers. You are guaranteedahigh level ofpersonalattention in classes which are
based onpractical exercises with sole use of ahigh-spec PC. Our training centre is located in

WINDOWS NT SERVER the charming village of Painswick in the heart of the Cotswolds.
Supporting Windows NT Server 4.x ‑
Enterprise Technologies Regularly 5 1475 Call CATR Peatinattee ifternatignat Ltd
Supporting Windows NT 4.x-Core Technologies Regularly 5 1475 Call QATR Nole BatePark, Leatherhead, Surrey KT22 7AD
Supporting Microsoft Systems Management Server Regularly 5 1475 Call QATR Contact: Jan Mott
Supporting Microsoft SNA Server V4 Regularly 5 1475 Call QaTR Tel: 0800 282353 Fax: 01372 364611
Windows NT4.x Essentials Regularly 4 1395 Call QATR email: uksales@learningtree.com
Widows NYS E S S E R e n a e mn i a n Web: http://www.learningtree.com/uk
‐‐ os g u l a r 52_o eA 9 Learning Tree Internationalprovides training for ITprofessionals. Establishedin 1974, the

Supporting Windows NT4.x Servers Regularly 4 1305 Call QATR ‐ company presents animpartial view, focusing onpractical application of knowledge.
Implementing Windows NT 5 Active Directory Regularly 3 1045 Call QATR ‐ re 0 ee e e ea

Windows NT 5.0 Technical Overview Tosuit_ 1 330 London PYGM Pygmalion Computer Group
Upgrading to Windows NT 5.0 To suit 1195 London PYGM 79 New Cavendish Street

London
- W1M 8NT

Supporting Windows NT 4.0 Core Technologies 26/01/98 995 London PYGM Tel. 444 (0)171 436 2254

5
5 995 London PYGM
5

Supporting Windows NT 4.0 Enterprise Technologies 02/02/98 5 995 London PYGM Fax: +44 (0)171436 2249
3
5
5

Supporting Windows NT 4.0 Core Technologies __26/01/98

Administering Windows NT4.0 02/03/98 750 London PYGM Web:http://www.pygmalion.co.uk
Supporting Windows NT4.0 Core Technologies 16/02/98 email enquiries@pygmalion.co.uk ;
Supporting Windows NT 40 Enterprise Technologies 23/00)88 Pygmalion is a Microsoft CertifiedSolution Provider Partnerand

Authorised Technical Education Centre, a BorlandConnections Premier

995 London PYGM
995 London PYGM

a ip tata Microcott BackOffice own 1 3% London p rem Patterand a Lotus Business Partner. Internet, Systems & Network
Training: IIS, Exchange, Windows NT, SQL Server, SMS. Developer

installing & Consiouring Microsott BeckOftice Training: DNA-COM+, Visual InterDev, Visual C++, Visual J++, Visual
pmal l Business Semel o 4 / 0 3 } 9 _ _ 1 _ $ 3 0 _ L o n d o n __PYGM Bsc. Delphi Technical Consultancy: Design and specification for
‘Administering Windows NT 4.0 5/01/98 3 7 5 0 London PYGM ‐iiant/Gervar systems, networks and Intranets
Supporting Windows NT 4.0 Core Technologies 05/01/98 5 995 London PYGM n a c eee, ee es
Supporting Windows NT 40Core Technologies 05/01/98 § 996 London PYGM QA Training Ltd
‘Administering Windows NT 4.0 09/02)98 3 750 London PYGM Cecily i l l Castle
Supporting Windows NT 4.0 Enterprise Technologies 12/01/98 5 995 London PYGM_ Cirencester 7
Windows NT4Workstation &Server: Hands-on Bi-weekly 5 1675 London LTREE ‘iduceetershire
Windows NT Optimisation & Troubleshooting Tosuit 5 1675 London LTREE Tel. q1985 655888
Windows NT4 Workstation & Server: Hands-on 23/1/98 5 1675 Edinburgh LTREE Fax: 01285 643748
Windows NT4Workstation &Server: Hands-on 2/3/98 5 1675 Birminghm LTREE Email: responsecentre@qatraining.com
Porting Applications from UNIXto Windows NT 17/2/98 4 +1425 London LTREE a i s i a p e c e d g e s
UNIX & Windows NT Integration 24j2/98 4 1425 «London LTREE the UKand the largestprovider of technical training to IT

professionals. Weoffer over 150programming andsupport courses and
are major business partners and accredited trainers of Compaq,
Hewlett-Packard, Lotus, Microsoft, Netscape, Novell, Oracle andWINDOWS SUPPORT

Implementing Windows NT Security: Hands-on Tosuit 4 1425 London LTREE powersott amongst others. More than that, we actually provide internal
Microsoft Systems Management Server Tosuit 4 1425 London LTREE training to companies like Microsoft on their own products in advance
Windows 95/NT/3.11 Multiplatform Networking 20/1/98 4 1425 London _LTREE of release. This makes us the first to understand andprovide training
NetWare to Windows NTIntegration &Migration 31/3/98 4 1425 London LTREE and consultancy on the latest technologies to our customers.

See EXEOnline for the latest news
in software development and for the
searchable Software Training Guide.

The EXESoftware Training Guide is produced by EXE Magazine, Centaur Communications Ltd, StGiles House, 50Poland Street, London W1V 4AX. Tel: 0171 287 5000 Fax: 0171
437 1350 e-mail: advertising@dotexe.demon.co.uk. If you would like to include your Training Listings in our next guide, please call advertising on0171 287 5000 x3405.
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Solution
Technical Recruitment Specialists

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
HertsBorland C++, GUI development

Videoconferencing Bristol

Contact K A R IMYRING-MCDONALD
Tel: 01296 336036 anyt ime
Fax: 01296 336037
Email: jobs @soltech.co.uk

£18 to £40k
nsumer

a n d i n g  U K

a t e r n a t i o n a lc

ompany with an
gineers w i t h drive and

I n exch for y o u r s k i l l s&
e x p e r i e n c e y o u can expect

s,  state-of- the-art  v
k i n g for this first ¢

company. If y o u are well-educate
experie ler y o u r belt and skills
o f the f o l l o w i n g : g r a p h i c sd e

I g o r i t h m i c development f o r 2D or 3D
graphics l ib ra r ies , real-time embedded
s y s t e m s , g r a p h i c s d i s p l a y f o r TV, then please

SOFTWARE
OPPORTUNITIES

£20 to 35k
volved in the design.

supply o f test e q u i p m :

They
Software

roadcast i n d u s t r y

c u r r e n t l y have requirementsf
Eng ineers to work on W i n g

Ideally y o u w i l l have a g o o dde
around 3 y e a r s ¢

C++/MFC, O O D , Win
development, and pr

x p e r i e n c e  a s

s NT/95 applic
l c e x p e r i e

o f s c i e n t i fi c / i n d u s t r i a l applications. OLE
M P E G / D V B / d i g i t a l video and Windows N T

plus.device d r i v e r e x p e r i e n c e

The Tower House
High Street
Aylesbury
Bucks HP20 1SQ

Java, SQL S e r v e r , A c t i v eX , Windows 95/NT
O b j e c t Technology, Visual C++,MFC, OWL
Windows 95/NT at s y s t e m s level, network

TCP/ IP, embedded s:m a n a g e m e n s ( s e t

t o p boxes, d r i v e r s ) , Intern

£Excellent!
sful c l i e n t w h o

cas t products

S a w a i t y o u , a s well a s the
n i n on t h i s expanding &

or, I d e a l l y y o u will
s e n da c.v. or c a l l f o r further d e t a i l slyr: Visual C++, MFC, SDK, 9S/NT audio

Cambridge
1 m i n i m u m ) and have |

of V i s u a l C++/MFC
Windows 95/NT. Fresh

expe r i enc

London, Berks, Wilts to £35k + bens
I have s e v e r a l t o p c o m p a n i e s , all leaders i n the
t e l e c o m s & mobile c o m m s industr ies, n o w

to£35+bens see H N D )

| b e impressed w i t h the e x c i t i n s o f t w a r e e n g i n e e r s with e x p e r i e n c e

Cambridge a m i l yk i n g a n u m b e ro f d e g r e e ( «

£20 to £35k
c i t i n g  T V

and dynam ic and y o r

q u a l i fi e d

o f  C + +
f it! S o m e of t h e comms ir

Cambridge
Internat
B r o a d
e n g i n e e r i n g  d r

1997 Que

£15 to £30k
ler i nd e s i g no fhigh speed

al manufacturers ofex j e a d i n g - e d g e w o r k this company is d o i n g and OOtechniques. A n y e x p e r i e

s t e q u i p m e I l want t o b e a p a r t J u s t r y would b e a n a i aphics
Dok forward to top salaries and

r a i n i n g i n areas such as: GSM.
s NT, U N I X , network p l a n n i n g , etc

ven ¢ a n y a n d w i n n e r o f t work includes: i n t e r a c t i v e T V but y o u c a n imula t ion and i m a g i n g are l o o k i n g

mul t imedia handsets , In te rne t ,
Windo’

xport . Their set- top b o x e 10w o r k on a variety of

a r y RISC MPEG v i d e o c o n f e r e n c i n g

a p p l i c a t i o n s f o r s p e e d ATM, networki
creation 2D& tobe c

Jeo & audio

oprie graphic should have
y s t e m s . You ' l l w a n t These c o m p a n i e s also o f f e r e x c e l l e n t b e n e fi t s a g o o d

send y o u r ¢.v sidered f o r t h i s packages and career development u n i v e r s i t y w i th i m a g e

mpany - c u r r e n t l y r e c r u i t i n g for 6 p o s i t i o n s p r o c e s s i n g / c o i m a g i n g , C

© more details if y o u ' r e still not

) S k i l l sof interest: ( S O M E ¢

will be developing the a n d some Experience in embedded
Berks to £30k DSP. CCTV v i d e o

Major p l a y e rin Object Technology, Advanced ‐_ a u t o r naly s i s .
Web Applicat and Multimedia tech
nologies hav

app l i ca t i ons level software f o r convinced s t o r a g e s y s t e m s ,

& audio CH
TV pr

i n n o v a t i v e v i d Java, device dr i ve rs , c o m p i l e r Jeo s t reams, m o t i o n are
s y s t e m s u s e df

world. You
in Cin

tion s y s t e m s , k e r n e l s , n e t w o r k

ATM) , audic
raphics (2D/3D), DSP.

(especially ARM), RISC O S , pSOS, VRTX.
VxWorks. W i n d o w s programmers.

s y s t e m sc They are happy to consider
y e a r s + ideo codecs, i m a g i n , c a n c i e s for Software wi th some p r o j r i e n c e

led ssemblers 2years experience ir
Delphi ( o r C++

al Basic, GUIs.

experience a n e E n g i n e e r

m e n t o f the w i n ,

mn Delphi), V
a n y e x p e r i e n c e i n graphics o r some

o f t w a r e a plus. p r e p a r e d t o l e

Junior Programmers
Probab ly a recent graduate wi th 2.1 or better in C o m p u t e r Science.
You will have developed skills in C++ or Visual C++ and a work ing
knowledge/understanding of Object Oriented Programming.
Ref: MJO104

Guru Programmers
Individuals who are t o p in their field wi th at least ten years soft‑
ware development experience. Must be capable of deve lop ing at
all language levels ( a s s e m b l e r t o C++ and Script) and o f work ing
independently. Particular areas of interest Artificial Life, Neural
Nets, Genetic Algori thms, Graphics, e t c . ) Cc
Ref: MJO105

Programmers
At least 12 m o n t h s exper ience in an industrial software environ‑
ment. Should have a w o r k i n g k n o w l e d g e o f C++, MFC and Directx.
Familiarity wi th Java would also be a plus.
Ref: MJO106

Lead Programmers
Experienced programmer capable of tak ing on some management
and design functions. Must be capable of lead ing a small team of
up to five programmers. Should have at least five years general
programming experience together wi th a particular area of exper‑
tise in a domain of interest to the company.
Ref: MJO107

Technical

£ E x c e l l e n t
c r e a t i o n  o f

b r i d g e
s i m p l e ! T h e i n d e p e n d e n t b e i n g s

d e s i r e s a g o a l o r i e n t e d behaviour. The b i r t h

o f i n t e l l i g e n t p e r s o n a l i t i e s capable o f evo l v i ng , self r e p l i c a t i n g , r e a s o n i n g

a n d l e a r n i n g f r o m even ts and c i rcumstances t h a t s u r r o u n d t h e m . In short

the c rea t i on o f LIFE. I t i s s i m p l y the fusion o f b i o l o g y, c o m p u t e r s c i e n c e .

a r t i fic ia l i n t e l l i g e n c e , n e u r a l n e t w o r k i n g a n d 3 D m o d e l l i n g a n d t e x t u r i n g . i n
fact i t i s sos i m p l e t h a t o n l y t h e v e r y best software prac t i t i oners wi l l suffice

We are a very b r i g h t , ve ry e x c i t i n g , very select ive er o f a r t i fic ia l life
env i ronments . I f y o u think you can work with t h e b e s t in the i n d u s t r y a n d
meet t h e cri ter ia shown. | s imply want to h e a r f r o m y o u NOW!

Choose Sof tware fo r L i fe
Call Mike Jenkins for information onthese vacancies

ERS Technical
te lephone 01442 231691 facsimile 01442 215486

Ambassador H o u s e , 575-599 Maxted Rd
Hemel Hempstead, Her t s HP2 7DX

email: mike_jenkins@ers.co.uk

7 2 j a n u a r y 1 9 9 8



e e ) | a Yee

s e e n

We
4 .

n u n i b e r € proje
i City Das edieon ht Optign for youlg Future Fea Abac

b* «
Bsliop fi n c ia l institutions §

Followi t i o n olfour c u r r é

I T - N O

resoure
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VISUAL C++, NT, MFC - DEVELOPER
ions in the Fixed Income area of

s o relevant e x p e r i e n c e
m a j o r Investment Bank

would bea distinct advant
To write f r o n t end Gl
This is a

C, C++, NT - DEVELOPMENT / SUPPORT
p o s t grad exper ience would secure this e x c i t i n

You will n e e d g o t

O f f e r i n g  sOne y e a r ' s

s e r i n t e r f a c i n g

Sue Cowie
d e v e l o p m e n t env i ronment i n F X Equities.

ContactTr

COBOL, CICS - ANALYST PROGRAMMERX 4
Working f o r a top Investment Bank on their Year 2000 p r o j e c t .

SUNBUSINESS, VB4, SQL-SERVER, VC++ - DEVELOPER
Working f o r one of the C i t y ’ s m a j o r Exchanges, developing further functionali ty in Sun,
General M long term p r o j e c twith 1998's
plans inch

Contact
s o f t development skills would be useful. This is

u d i n g w o r k in COM, D / C O M , Active-X a n d Java.

Matthew Hol tGn
C, UNIX, SYBASE +/-GLOSS - A/P
Top Investment Bank u r g e n t l y require developers f o r the GLOSS team. You will have
C , Unix a n d Sybase, w i t h GLOSS e x p e r i e n c e b e i n g a real plus. These are long term
assignments.

TANDEM, GUARDIAN - OPERATOR
A n u m b e rof Tandem o p e r a t o r sand support staff are required by t h i s major Investment Bank
to w o r k on their remote site in Bucks.“ir Contact Julia Banks

strong |

VISUAL C++, MFC, NT - DEVELOPER
S t r o n g MFC skills are

e x p e r i e n c e w o u l db e preferred
r e q u i r e d for this application enhancement project. Multi Threading

YEAR 2000 - ANALYST
S t r o n g Systems/Business Analysis s k i l l sare urgently required fo r th i s very high profile Year2000
role. W o r k i n g w i t h one of t h e City’s fastest g r o w i n g Investment B.

or Contact Steve Mallison-Jones
C++, UNIX, SYBASE - ANALYST PROGRAMMERSX 5

f o p I n v e s t m e n t Bank urgently r e q u i r e a of C + + developers.cigar a pater Risk Risk Exposure, De vai 7
Pricing Re-Valuation. Three Tier Serve r env i ronment w i t h some spre

n u m b e r Projects include
Trading, and Derivative

adsheet w o r k on the
client end.

C++, OO, COM, D/COM - ANALYST PROGRAMMER
W o r k i n gfor one of the City’s t o p Derivatives Houses, this role is d e v e l o p i n gthe banks daily
reconciliation sys tem. In a3 tier server env i ronment y o u will be developing the server side
of the total risk exposure s y s t e m .

EXCEL, VBA, C O M - DEVELOPER
You will need two y e a r s solid Excel VBA e x p e r i e n c e t o secure this h i g h profile role i n one o f
the Ci t y ’s Investment Banks. You will be developing trader spreads in the
Equity Derivatives area.
e.,, Contact Derek Armson

most resp

VMS, C, INGRES - ANALYST PROGRAMMER
Working in the FXSwaps area, y o u will be responsible f o r enhancement, support and further
development of e x i s t i n g systems.

VAXBASIC, DCL, UNIX, EXCEL, ACCESS - DEVELOPER
Development and Support of the Back Office Equities system. Solid technical skills required
along with g o o d user f a c i n g skills.

C++, NT, MFC, UNIX - DEVELOPERS
Anumber of developers required with a n y combinationof the a b o v e skills. This role isworking
in the risk Development Team of a team of a m a j o r Investment Bank.

Contact Tim Bashall
beyiT

CATCH USON THE NET
@.ik

Abacus IT
CONTRACT ASSIGNMENTS

http://www.abacusit.co.uk

Abacus IT The Bunching Sheds 23High Street Redbourn Herts. AL3 7LE
Tel 01582 794444 Fax 01582 792900

E-Mail: info@abacusit.co.uk



VISUAL C+ +/FINANCE
Cambs - To £30k

Our client designs and develops financial
software for the offshore markets. A vacancy
currently exists within their team for a Visual
C++ developer. All work is under NT and/or 95.
Candidates must be from a strong academic
background, preferably with a good University
degree. Excellent opportunities to work for a
dynamic and successful organisation. Ref:CP/1

VISUAL C++/MFC
Wales - £20k-£30k + Car

Leading developer of integrated telephone
products requires software engineers with at
least 1-2 years Visual C++ and 32bit

H)development experience. This is a customer
facing development role and you must enjoy
working with people as well as being prepared
to travel. You will be responsible for the full
project life cycle of bespoke software solutions.
An exciting opportunity to develop your skills.

Ret: KB/2

VISUAL C++/BANKING
California - To £45k

Get away from the drab UK and work in the sun
in California. You will be working on software for
the financial markets, using Visual C++. There
will be a heavy emphasis on OLE work and any
experience of ODBC and/or relational
databases with SQL would be advantageous.
Successful candidates’ responsibilities will also
include product management and liaising with
clients. Initial interviews will be held in the UK.

Rec sions M e t i n

~ WINDOWS DEVELOPMENT

OLE/ACTIVEXINT
West London - £25k-£40k

Exciting new product for the travel industry. We
require programmers through to senior
programmers with Visual C+ +/MFC experience.
The successful candidates will be working on
Windows NT and 95 platforms using OLE and
Active X technologies. There will also be the
opportunity to work with JAVA. Ref: L /S

C/C++ DEVELOPERS
Berks - £20k-£30k

This rapidly expanding company manufacture
anti fraud check systems. They are currently
looking for a developer with at least one years
experience of Cand C++ under Windows 3.1
Excellent technical and career prospects are
available, with this successful and friendly
company. Ref: KB/6

VISUAL C++/VISUAL BASIC
Herts - To £27k

ur client is the leading independent provider of
distributed IT systems and services. They are
currently searching for a highly motivated
developer with good skills in Visual C++ and/or
Visual Basic and excellent client/server or
relational database skills. Excellent
remuneration packages available and you will
have the opportunity to leam other technologies.

Ref: CP/7

NETWORK MANAGEMENT
Herts - To £35k

Two vacancies with rapidly expanding company
to work on the development of new products for
global markets. Candidates should have strong
Object Oriented Design experience including
Visual C++ or Java. Experience of developing
network management products and ateam spirit
are essential for these positions. Ref: LC/8

VISUAL BASIC/SYBASE/SQL
Berks - To £30k

This leading insurance company has a vacancy
for an Application Developer. Candidates must
have at least two years Visual Basic
programming, preferably under NT. Sybase or
SQL Server experience is also required. Good
communication skills are essential as is the
ability to learn Ref: CP/9

C++/NT/SYBASE- FINANCE
City/Amsterdam - To £30k

Eight vacancies exist with this major City based
European investment bank. Opportunities are at
all levels from programmers to project
managers. Development is carried out using
Visual C++/MFC under Windows NT running
with a Sybase back-end, No previous financial
knowledge is necessary for candidates with the
above technical skills. Excellent benefits
package and opportunities to work in Holland.

VISUAL BASIC

VISUAL BASIC- FINANCE
CITY - To £35k

This Broking company requires two Visual
Basic v4 developers to produce GUIs for
financial products. Working in a client/server
environment, you will require Windows NT and
SQL Server experience, as well as a maths or
banking background. Bonus skills would be
any knowledge of VBA and Excel. Excellent
benefits package and career progression

Ref: RC/17

VISUAL BASICDEVELOPERS
City - £22k-£30k

Leading consultancy developing solutions for
the asset management community r e q u i r e
strong Visual Basic developers. Any SQL or
financial markets knowledge anadvantage, but
not essential. Excellent opportunities to work for
a dynamic and successful organisation

Ref: PP/18

VISUAL BASIC/ACCESS
City - £24k

This city bank is keen to employ an additional
Visual Basic deve lope r who has also used
Clipper. New development will all be done
using Visual Basic v4. There are a number of
existing banking systems, written in Clipper,
which will need to be supported. They are soon
to implement Windows NTso these skills would

Ref: DE/3

SOFTWARE ENGINEERS
NEW YEAR NEW CHALLENGE
COMMERCIAL SYSTEMS DEVELOPMENT

South East Salaries to £35K - These companies at the forefront of Neural Computing
are developing some of the most advanced Software Solutions for today's and tomorrow's
Computing Applications. They seek exceptional candidates with both excellent
Qualifications and Experience to originate, design and develop New and exciting
Solutions for World Class Computing Products for both industry and Commercial
environments. You will be degree qualified min 2.1 with 2yrs+ experience gained in
C/C++ or Visual C++ & OOD plus any of the additional listed skills below.
C++, SQL, WINDOWS-NT, OOD, CLASS LIBRARIES, GUI'S, OLE, SYSTEM
ARCHITECTURES, ACTIVEX, 32-BIT WINDOWS, MFC, UNIX, STATISTICAL
METHODS,AI, EXPERT SYSTEMS, DATABASES.

Speak to Kaye Chambers or Michelle Maxwell for Commercial Positions

REALTIME SOFTWARE DEVELOPMENT
South Coast Salaries to £30K - This World Leading Designer and Manufacturer
of Process Control Instrumentation & Production Monitoring Systems is expanding i t s
Windows Software Development Team. They seek Highly Qualifieddevelopers with at
least 1 yrs experience of C++ and MFC gained in a 32 bit Windows environment. Any
experience of COM and ActiveX would bean advantage.
South East Salaries to £25K - This small highly successful British Company with a
large Internationalclient base isat the start ofMajor New Projects. They are looking for
Software Engineers to j o i n their development team working on the complete redesign of
their Major Product. You will be working on a Highly Graphical and Scientific
Application involved in all areas of the Project Lifecycle in aCommercial environment.
You will need to behighly qualified ideally to PhD with at least lyrs experience using
C++ and OOD. This is an excellent opportunity to use Research skills in a Commercial
environment.

Speak to James Hunt or Ron Cook for Real Time Positions

SH
ssociates

COMPUTER RECRUITMENTCONSULTANTS
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 : recruit@ash-associates.com
‘TEL:(01425) 475480 FAX:(01425) 480807

See o u r jobs on the Net. http://www.ash-associates.com

Telephone
01425475480

74

Ref: FS/10 be of particular interest.

In and Around
West Yorkshire

We have clients currently seeking the following:

Developers required for consultancy roles working
on client sites in UK & Europe. Experience needed
in either Visual BASIC with SQL or in ‘C’ under UNIX £20,000+

PC Developer for financial systems, experienced
in ‘C’ and Visual BASIC. .. .-£18,000

Visual Developer with Visual ‘C++’ or Visual BASIC or
DELPHI or Visual FOXPRO experience to re-develop
an existing DOS-based package into an NT environment

Visual FOXPRO or FOXPRO for DOS Developer.

£16,000 to

UNIFACE Developers for financial/leasing
systems ...

Web Page Developers with JAVA, JAVA Script,
Internet Server SQL/database or similar experience

Visual ‘C++' Developer to work with MFC5 writing to £33,000
comms software for PCs running NT.... ...+ excellent benefits

Foryour 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

j a n u a r y 1 9 9 8
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international outlook.
Heathrow

By utilising object oriented software and drawing upon over 25 years of ‐ SQL, ideally a UNIX platform. Wealso need a Team Leader who has core skills
operational exper t i se , Speedwing has become a top supplier of business and IT _ in U N I X , SQL, Oracle and C, aswell as2 years ’ t e a m leading expe r i ence
solutions to airlines, ground handling a g e n c i e s and a i r p o r t authorities all over
the world. Wehave also secured astrong presence inthe travel and t o u r i s m Technical Support
sectors and include finance i n s t i t u t i o n s , telecommunications compan ies and We also have anumber of o p p o r t u n i t i e s in the group providing technical
hotel chains amongst o u r clients support for JADE, ranging f r o m Team Leader and Lead Designer to Technical

O u r Finance Systems group has recent ly w o n a number of prestigious Support Specialist and Sys tems Tester. Relevant skills include C + + ,
con t rac ts to implement the passenger revenue accoun t ing system, JADE. | O O A / O O D , U N I X , SQL and LAN ’ . The more s e n i o r roles requ i re C + +
This has created the n e e d for experienced IT professionals looking to develop _ p r o g r a m m i n g and t e a m leadership exper ience
their careers in a fast-moving e n v i r o n m e n t that p r o m i s e s exposure to an All posit ions are based at Heathrow and some m a y involve international
international client base travel. We offer c o m p e t i t i v e salaries, which v a r y according to exper ience ,

; together with a n a t t r a c t i v e range o f large company benefits
Software Engineers So, if y o u ' d like to g i v e your career development an international flavour,

O u r systems are current ly based on U N I X and O S / 2 , although we will be please send a full C V , q u o t i n g reference Exe/1 and indicating the role you feel
m o v i n g from O S / 2 to Windows NT o v e r the n e x t year. We are particularly m o s t qualified for, to Maxine Scaffardi, Speedwing, PO Box 35, Heathrow
interested in Engineers with at least 2 years’ e x p e r i e n c e in C and C + + with House (S534), Bath Road, Hounslow, Middlesex TW5 9RS.

P U T O U R E X P E R I E N C ET O W O R K

i 2 z ee Re Me a3

Visual C++ and Music BACK TO THE FUTURE. | ALL VISUAL C++ MFC PEOPLE - AT LAST AN
Cambridge £25,000 - £35,000 Visual C++ eSDK eCOM eACTIVEX OFFER TO END ALL OFFERS

An outstanding oppor tun i ty for so f twa re D e v e l o p e r s wi th at least Guildford to £40,000 London Up to £35,000
2 y e a r s solid Visual C++/MFC experience. This p r e s t i g i o u s Developing internal m u l t i m e i d a p r o d u c t sto be installed in ‘ t o m o r If y o u ' r e a Visual C + + MFC person you m a y be fed up w i th
company s p e c i a l i s e in the d e s i g nof d ig i ta l audio record ing and r o w s vehicles’ TODAY. If y o u relish participating in hi-tech, being inundated with i n t e r v i e w san

test equip tment for the Music I n d u s t r y o f f e r i n g adynamic work state-of-the-art techno logy, have v i s i o n and s t r o n g Windows to j o i n . Well, | have the answer. There
e n v i r o n m e n t and excellent career p r o g r e s s i o n . Whilst technical Jevelopment experience i n cither V i s u a l C + + , Visual Basic o r With a job o f f e r from t h i s client for p r e s t i g e , c

expert ise is essential, a passic usic is h i g h l y advantageous Delphi then you c o u l d not w i s h fo r a better opportunity t r a i n i n g . One of t h etopc i t y - b a s e d consu l tanc ies requires e x p e r i

S o , whatever y o u r m u s i c a l preference, call today for more Ref: JS-1203/EX e n c e d ( m i n i m u m e i g h t e e n months) V i s u a l C + + MFC program
details! Ref: ke-1203/EX m e r sto develop financial applica Send us y o u r CVas y o u r

fi r s t step t o e m b a r k i n g o na brilliant career
js c Ref: JA 1201/EX

Visual C++ in Finance Meerut teste L.
Various Locations £20,000 - £40,000 .
A superb o p p o r t u n i t y to w o r k om m a j o r Client/Server [i Woe TO Will involve d a coamciarres sebetioes VISUAL C++, MFC DEVELOPMENT
Development P i c t s sppying the latex ivO b j e c t O r m e 2 c o m u n i a i n s , syuats,erbod. WITHIN MOTOR RACING

Finance Practice Team d e v e l o p i n g i n n o v a t i v e solutions for developaicas Of V i a d a l C F s w i d aimss*Couseeredk a x p a t t o n c s We have avery prestigious c l i e n t inv i lovedin the development

and Ineurance: i aexchange Sora fantast ic: s e m m a c c a t i o n Also he lp fu l would be, SQL, D A O , MFC, 32bit DLL, Java, G U I o f real t i m e Windows systems for use w i t h i n s i o n t i m i n g
l e s s cross-training o p p o r t u n i t i e s , y o u u s t andr a c i n gcar management e n v i r o n m e n t s . They are n o w seek:
1 C+ development skills with knowl Ref. NB-1205/EX |p] i n g Windows eng inee rs w i t h sk i l ls in VISUAL C++ and the

edge of any of the follo DCOM, ActiveX, Winde M F Cto work ontheir latest range of award w i n n f tware
SQL S e r v e ror Rational Rc Ref: ke-1201/EX You will have the opportunity to work within a v e r y fas t m o v

ing. dynam ic e n v i r o n m e n t , within a n e n v i r o n m e n t that e v e r y| SPOT THE HIDDEN MESSAGE! c a e w i l l a v y

Visual C++ under Windows (Junior & Senior Positions) Ref: 1J-120EX
VISUAL C++ MFC WITH COM CORBA JAVA West London From£20,000

& ASP How can I describe this opportunity to y o u ? ? ?

London (City) £32,000 to £45,000 + benefits Challenging Work CAN DO attitude VISUAL C++ MFC - ENGINEERING
Are y o u fed upw i th the same old Visua l C++/MFC GUI work AR e c o g n i s e d t e c h n o l o g y leader Hot development p r o j e c t s Kingston, Surrey to £30,000

D o y o u w a n tt o work with a n approved Microsoft Partner u s i n g [fi]Rapid Career Progression A Fabulous opportunity acini t n g e u a l i a c i a when veka a y a n tfi

the latest tools (ActiveX, COM, DCOM, IIS, ASP)? If y o u ' r e Established B l u e Chip Clients New Techni
t there g industry Great W o r k i n g A t m o s p h e r e

in Mathematics or
mad y o u answer w i l lb e n o ! but all you s e n s i b l e peopl i r e d a t least two y e a r s

will recognise this as an opportunity not to be missed. And o n a r y Softw Exce l len t Salaries V i s u a lC++ d e v e l o p m e n tof a l a r g e eng ineer ing analysis s y s t e m

HEY! you w i l l even get t o leam JAVA. What more could y o u[fi I f y o u have solid e x p e r i e n c e i n V i s u a l C + + , MFC and/or APL Jin F e t a c n ; ‘our Clieut wi l l o ffic y o u t r e e cancer s e b e i b i a i o n , s l b a g

ask for? Put the m a g a z i n e down now a n d apply today, y o u don't [4M t h e n I think you know what this opportunity will spel l for ‘ i i l ls anweaialicnt onlecy aad \eonlide p a c i c a a s

] need to look ata n y o the r advert Ref: DL-1204/EX |] y o u ! ! ! Ref: ko-I210/EX Ref: TS-1204
| |

These are asmall selection of our current vacancies. Please call for more informationor send/fax/email a
CV and wewill contact you assoon aspossible.
Bessemer House, 3 Canon Harnett Court, Wolverton Mill, Milton Keynes, MK12 SNF.
Telephone: 01908 319600 Fax: 01908 319638 Email: mail@visioncr.co.uk
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PC/UNIX//WINDOWS DEVELOPMENT
™SOFTWARE ENGINEER

VISUAL BASIC & DELPHI
Fleet To £24,000+Benefits
My client a market leader in the telecommunications industry are
looking for pure developers. You will be working in the Billing
System/ Customer Care department and will be involved in the
development and coding of their windows NTdatabase. 12months
experience in VISUAL BASIC 3/4 or DELPHI 1/2 isessential, plus an
understanding of one of the following would bebeneficial: UNIX,
ORACLE, INGRES or INFORMIX. Minimal travel is expected plus the
cross training opportunities are superb. Ref: COM-NL10121

=SOFTWARE DEVELOPERS VISUAL
BASIC & ACCESS
Surrey To £32,000+Benefits
My client the largest independently owned firm in actuaries and
consultants in the UK, are looking for developers to work in the
Desktop team. Working in a ITdepartment team of 35, you will
have PC client/server experience and have at least 2 years
experience in VISUAL BASIC 3/4 and ACCESS. Experience in any of
the following would bebeneficial: MSOFFICE PRODUCTS, ODBC,
SQL Server and OLE. You can expect the opportunity to cross train
into areas such asDELPHI and VIS C++. No travel is expected.

Ref: COM-NL10122

=SOFTWARE ENGINEER
VISUAL BASIC & ACCESS
Reading To £30,000 Package
Established in 1992 this Direct Marketing House are looking for
Software Engineers to join their data-base department. With 35
people in the company and 7 within IT, they are looking to
increase to 10 by April 1998. Therefore it is an opportunity that
can not be missed!!! You will bea pure ACCESS developer of 12‑
18months, but will also have anunderstanding of BASIC. Adegree
would be beneficial but a good team player with excellent
communication skills is essential. No travel is expected and a
superb incentive scheme ifoffered. Ref: COM-NL10123

™SOFTWARE ENGINEERS VISUAL
C++, JAVA & WINDOWS 95
Woking & Surrey To £38,000+Bonus
My client being a leader in the development of systems for the
financial market across the whole of the world are looking for
software engineers to join their dedicated development team. You
will ideally have over 2 years experience in VISUAL C++ as well as
experience with Java/HTML in a programming environment. You
will beexpected to get involved in all aspects of the project life cycle
including testing, development, design and analysis With excellent
training opportunities, these positions offer new technology and
challenging projects. Ref: COM-MK101204.

"SENIOR CONSULTANTS
VISUAL C++, DELPHI, C, VISUAL
BASIC
Surrey To £38,000+Benefits
A highly successful software house and consultancy ugently
requires a number of individuals to join their elite consultancy
team. You will possess agood degree in the computing associated
degree and have a sound understanding of at least two of the
following: VISUALC++, DELPHI, VISUAL BASIC, C or ORACLE
Applicants should beprepared to travel across the country.

Ref: COM-MK101205S.

«ANALYST PROGRAMMERS
JUNIOR/SENIOR) X 2
'/C++(VISUAL), ODBC, RAD,

95/NT (FINANCIAL SYSTEMS)
Reading To £40,000+Benefits
This well established and rapidly expanding software house
specialising in high profile Financial systems is looking to employ
at least two additional Analyst Programmers. You will work aspart
of ateam responsible for the analysis, design and development of
client specifiedsystems using VISUAL C++/MFC, SQL, ODBC, SQL,
NT/95, and RAD technologies. Suitable candidates (Junior/Senior)
will have proven C/C++/WINDOWS (BORLAND/MICROSOFT)
development experience. This is truly an unique opportunity to
gain new skills within a company that is committed to leading
edge technology. Ref: COM-MK-C/C++(RG)

M I D L A N D S
0870 603 9071
Commercial U n i o n House

24 Mart ineau Square,
B i r m i n g h a m B 2 4UL

T H A M E S VALLEY

Is t F l o o r ,
Farnham R o a d ,
, Berks S L 2 1HB.

0870 603 9072

=SOFTWARE ENGINEER
VISUAL BASIC & ACCESS, SQL
Reading To £25,000 Package
My client aleading software house in hand heldcomputer terminals
are lookingfor candidates with knowledge of VISUAL BASIC 3/4, plus
experience in either ACCESS or SQL. With 12 months experience in
the development arena, you will be expected to analyse a client's
needs and then develop, code and test the product, makingsure that
it meets the requirements and within the designated time. Training
will beoffered in weak areas, and anaspect of Europeantravel can be
expected. Ref: COM-NL10124

= SOFTWARE ENGINEER
(VISUAL BASIC 3/4 LEARN VB5)
Bracknell To £28,000+Car+Benefits
My client a leading software house in the financial industry, are
looking for candidates who are interested in learningVISUAL BASIC
5Sand ACCESS 97. You will have at least 12 months experience in
ACCESS, plus have a working experience in VISUAL BASIC 4
Joining ateam of 4 that will double in the next 6 months, you will
have anequal split of support and coding. Working a flexi-time
system you will be office based, but can expect a degree of
European travel. Anexcellent opportunity that can not bemissed!!!

Ref: COM-NL10125

- VB4/5, DELPHI, C++)
Reading To £35,000+Benefits
This leading computer services company who deal with all the
major financial companies are looking for a development team
leader. You will be responsible for heading the development of all
bespoke work including interfaces, data conversion programs and
screen/reports. Liasing with both internal staff and external
contractors, meeting deadlines is crucial. Reporting to the Project
Manager you will assist with project planning and therefore will be
expected to have at least 2 years experience at a senior levelaswell
asaproven track record in P.C. Development (VB, Delphi, or C++).
With minimal travel involvedand anexcellent package offered, this
issurely anexcellent career move. Ref: COM-NL10126

= SOFTWARE DEVELOPER
VISUAL C++ & MFC
Reading To £40,000+Superb Benefits
A challenging opportunity has arisen in my clients company
developing leadingedge technology with internet products. Being
amarket leader in the financial arena, this isanopportunity that
can’t bemissed!!! The idealapplicant will have 2years VISUAL C++
experience, and 5 years commercial experience, with MFC &
Object Orientation. Knowledge of JAVA would be beneficial but
training will be given. You will work on ACCESS and SQL
databases, getting involved in all aspects of the full project life
cycle Ref: COM-MK101201.

=TECHNICAL CONSULTANT X 5
VISUAL C++ & WINDOWS 95
Bracknell To £40,000 +Car+Benefits
My client an internationally renowned world-wide company is
looking to employ a number of sales individuals. The position is
extremely diverse requiring aTECHNICAL CONSULTANT with avery
confident manner, social personality, with excellent communication
skills and the ability to present to large blue-chip organisations.
Travel into Europe and the Far East can also beexpected. You will
ideally have at least 3 years experience in VISUAL C++, so that you
can successfully promote their financial computer packages.

Ref: COM-MK101202.

=APPLICATION DEVELOPERS
VISUAL C++, C & WINDOWS NT
Farnborough To £26,000+Benefits
Aworld leader in the provision of high profile information systems
to major companies are looking to employ a number of
Application Developers to work on avariety of projects. You will
have a min imum of 18 months programming experience using
VISUAL C++ and possess applications design and development
skills, with aknowledge ofC,WINDOWS 95and NTwould also be
beneficial. You will be mature in naturewith the ability to deal with
customers in achallenging environment. Training will beprovided
inareas such asORACLE. Ref: COM-MK101203.y

RECRUITMENT LTD

0870 603 9073

=ANALYST PROGRAMMERS * 6
VISUAL C++ WINDOWS NT
SEQUEL SERVER
Guilford To £40,000
Tosurvive in the fast moving world of trading you need to guarantee
the systems and software you are using is effective, efficient and is
one step ahead of your competition .That iswhy our client a major
force in the stocks and shares market are in the process of
developing some advanced client server systems utilising some of
the latest microsoft tools. They require a number of experienced
WINDOWS developers with proven C++ skills to join anestablished
but growing team. The environment is fast moving ,the offices are
superb and the rewards are continuous. Ref: COM MK C++

=WEB SITE MANAGER
GAVA & HTML)
Reading To £28,000+Benefits
Our client, a leading company in the communications industry, is
looking for aWEB SITE MANAGER. Managing their dynamic Web
Site development team of 3-6, you will beexpected to liase with
Colleagues in marketing, development and support in order to
maintain a high quality standards. At least 3 years experience in
successfully implementing internet projects is required coupled
with sound knowledge of JAVA and HTML. (A graphical sense
would be advantageous. With ahigh technical content your skills
will bekept atanenviable height. Ref: COM-NL1012

= SOFTWARE ENGINEER
(VISUAL BASIC & JAVA)
Bracknell To £45,000+Benefits
My client a leading software house are at present looking for 2
software engineers to join their database department. This rolewill
beacustomer facing role and therefore youwill beexpectedto have
excellent communication skills as well as having an outgoing
personality. With at least 2years experience in VISUAL BASIC 3/4 and
aclear understanding ineither ACCESS or SQL. Aknowledgeof |AVA
would be beneficial, but training will begiven. Cross training into
VIS C++ is also adistinct possibility. No travel is expected and the
remuneration package issuperb. Ref: COM-NL10128

= SENIOR SOFTWARE DEVELOPER
VISUAL BASIC - C/C++
Reading To £37,000+Bonus+Superb Pension
Owned bya large financial services company, this leading systems
house is currently enjoying a rapid but strategic growth
programme. Their success is as a result of maintaining and
developing their employees which in turn has produced effective
and quality software for their client base. Anumber of additional
staff are required. Only developers with 2years VISUAL BASIC/C or
C++ combined with dedication, commitment and enthusiasm
need apply. There are many career advancements within the
technical or management arena within this organisation sowhy
wait till after Xmas. Ref: COM-MK-VB-C-FIN

=ANALYST PROGRAMMERS
VISUAL BASIC 5 SEQUEL SERVER
WORKFLOW
Slough To £37,000+Relocation+Bonus
Employing over 500+ people ,this UKbased computer services
company are seeking experienced VISUAL BASIC developers to join
a new team being established within their WORKFLOW division.
You will beworking onthe latest Object Oriented technology and
you will involved in the full life cycle of development projects to
include consultancy to continuous training programme is in place
with regular appraisals and salary reviews that will ensure your
loyalty and commitment to this highly successful organisation.

Ref: COM MK VB WORKFLOW

= SOFTWARE ENGINEER
(VISUAL BASIC, ACCESS & SQL)
Maidenhead To £20,000+Benefits
This leading company in Aviation Technology are looking for a
software engineer. Having been established for over 30 years and
with a tumover of $100m, this market leader is poised to totally
dominate the world in its field. You will be involved in database
development, making sure that the refuelling system process from
beginning to end runs smoothly. You will have 12 months
experience in VISUAL BASIC 3/4 aswell asan understanding of
ACCESS or SQL. Working on a WINDOWS NTplatform you can
expect training in weak areas. No travel is expected and the
promotion prospects are exceptional. Ref: COM-NL10129

THE N O RT H FAX HOTLINE
0870 603 9077

e-ma i l
jobs@monarc.co.uk

f o r a l l o f fices

Prem ie r House.
22 Deansgate.

Manchester M3 1PH.



C T R L - B R E A K

Wonderful press releases
Ctrl-Break receives lots of press releases‐ a f e w are relevant, to the point, and y o u c a n

often read about them in ou r n e w s section. But what about all the others? Here’s a smal l

selection of what we’ve received in the past f e w months: some wonderful, some amazing,

s o m e tacky, and some completely fake. Here, for you r enjoyment...

Subject: ANEW WEB SITE LISTS
ALL COMPETITIONS W I T H PRIZES.
http://www.intervid.co.uk/prize
Internet consultancy Intervid, has sponsored a useful service that will
be a big hit over the Xmas period. Many Web sites have competitions,
butfind ing them, and making sure there i s still time to enter can bea
laborious task!!

There are over 40competitions on the site upon launch, including
prizes of a car, a$100,000 holiday, a house, and many others.

“The competitions are designed as a way to attract people to visit a
Web site, so what we are doing is both good for the Web site owners
and good for the public,” said Intervid MD Nick Rosen.
Rather tacky is i t not?

Subject: Microsoft sues Bandai
RedmondWA, (AP).
Microsoft (MSFT) has announced a 54 million dollar lawsuit against
Tomagotchi maker, Bandai. Microsoft is claiming that theTomagotchi
(the Japanese electronic pet that's all the rage with the kids) is an
infringement of i ts intellectual property.

Microsoft spokesperson, Erik Loregard stated “Software that needs
constant, even hourly attention, or else it dies? Sounds like Windows to
me. This is clearly an infringement on our technology”.

The Bandai company spokesman refused to comment on the suit.
OK , th is o n e is completely fake. As we pointed out las t month, we
receive many fake ones target ing Microsof t . Many more than for
any other company. Why is no o n e having some fun at the expense
of the m a n y other software companies out there?

Subject: UK Technology Helps
Uncover Chinese Infi l t ra t ion in the US
[...] Using publicly available information, Thomas Hampson testified
that “the People’s Republic of China uses China Resources as an agent
of espionage ‐ economical, military and political. They acquire
companies in order to use them as surrogates”. He illustrated the
complex relationship of the different companies and individuals using
enlarged versions of i2 charts. [...]
Th is is real - beware!

Subjec t : Press Information
[...] NOTETO EDITORS: Colour photographs available of [...]

b) a Databasics veterinary user,a vet with aBurmese Mountain puppy
[and if required adult Burmese Mountain dog too on an examination table
looking at a databasics computer screen in the background. [...]
Why oh why would we publ ish such a photograph? Aren't there
a n y more relevant screen captures?

E X E j a n u a r y 1 9 9 8

Subject: ATTENTION: The World Wide Web Consortium
announces W3C-LA (European Leveraging Ac t i on )
For immediate release
European Commission's Esprit Programme Champions W8C to
Leverage the Web for European Industry

BRUSSELS ‐ 24 November, 1997 ‐The World Wide Web
Consortium (W3C) today announcedthe launch ofW3C-LA, a new
initiative to promote W3C developments to leverage the Web for
European industry.W3C-LA (Leveraging Action) is one of the European
Commission's “Leveraging Actions for Software Technologies”,
sponsored by the Esprit programme. [...]
Leveraging is becoming the most common word (a f te r Java)
appearing in press releases and also the one most hated by al l UK
journos. Th is is the first t ime we've seen it appearing i n a
product/ in i t iat ive name.

Subjec t : World Wide Appeal for Programmers
to Wr i te Sof tware for the World's First Computer
Computer experts and n o v i c e s alike from around the world are being
invited to enter a competition to write a software program for the
world's first stored-program digital computer which is being re-built to
celebrate the 50th anniversary of i ts birth on 21st June 1948 at the
University of Manchester, England. [...]
Time-warp. Fantastic compet i t ion; your p r o g r a m should be less
than 1024 bi ts (yes, y o u read correc t ly ) long.There are a whopping
seven instruct ions to play w i th . More info at
http://www.cs.man.ac.uk/prog98/.
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CTRL-BREAK ...The all new adventures of Verity Stob

The Browser
Verity Stob has taken another selection of popular verse and, in To m Lehrer’s choice

phrase, kicked it while it is down.

Warning
When I ama senioranalyst, I shall draw flow charts
With ERdiagrams, which combinationdoesn’t go, and doesn’t make sense.

And I shall spend half the year’s budget on a CASE tool
That doesn’t work, then say wehaveno money for PC upgrades.
And I shall adviseothers on coding issuesabout which I know nothing.
And I shall refer toother people’s time as‘programmer utilisation’,
Strolling into the office saying‘Wereally have to get utilisationup’.
And I shallcall emergency meetings,and then turn up late,
But some mornings get in really early,
Ostentatiously makingnotes on my Psionas my colleagues arrive.

You can answer your phone on handsfree,
Makeeveryone adopt your personal taste in namingconventions
Then blame it on ISO9000.
You can call directors by their first namesto their faces
And move the training video TV onto your desk to watch The Simpsons.

Butnow I must work to 7.30pmon Fridays,
Andfil l in timesheets marked in 15minute intervals,
Andsmile prettily when bookingthe holiday time which is mine,
And generally bea Good Girl.

PerhapsI shouldpractisea littlenow
Sopeoplearen’t too shockedandsurprised
When suddenly I becomea senior analyst,anddraw flow charts.
What do you mean: how willwetell whenyou’repractising?

Upgraded Spanish Postcard
It’s ActiveX to bedand ActiveX to rise
Only the tourists outnumber the flies.

(Inever thought I 'dfind myself saying i t ,
but this used to work better when it was ‘OLE’.)

The Foreshortened Alphabet
Said A to B ‘Tdon’t like C
Its syntax does my head in.”
Said B to A ‘That’s quite okay.’
And the poet snuck aZ in.

78

The Browser
Once upon a Wednesday morning, I was stretching, I was yawning
One more surfing day was dawning, surfing to the Net’s far shore.
Hungmy coat up, got my beverage, went to check up on our homepage ‑
But the browser didn’t show the corporate logo as before.
Gone was our fine corporate logo, ‘File not found’ was al l I saw.

Gone, and to return nomore.

Couldn’t help but feel dejected ‐ file does exist, not readprotected
This is not what I expected from my browser version four.
Checkedmy bookmark,checkedmy spelling,foundnocausenorreasontelling
Why the program was rebelling insteadof working asof yore.
But each time I clicked the ReloadI got Error Four-Oh-Four

Wretched Error404.

Tried to look up dear old EXE, some MS promo ActiveX-ey,
Tried a naughty site most sexy that La Whitehouse would abhor.
Tried for Yahoo, AltaVista, tried the home page of my sister,
Eventried to get on HotWiredthough their GIFs stick in my craw.
Could not even get on HotWiredwhere I think the artwork’s poor ‑

Quoth the browser ‘404’.

Time to end procrastination ‐ must find out the explanation
Nail this useless application ‐ time to grasp at every straw.
In a mood of techie fervour: verified domain name server,
Pingedto Demon, did a hop check, even crawled upon the floor.
Crawled about to check the cable, sweating freely from each pore.

St i l l 404 and nothing more.

‘Cur!’ I cried with sudden passion, ‘gizmos may be al l the fashion,
But I’vereally hadmy ration- this has got beyond a bore.
Take away your stupid Java, and your client-side script palaver,
Take away your push technology ‐ stick them where they make you sore!
You're rotten to your stinking core!’ I banged the keyboard with my paw.

No prize for guessing r i gh t the score.

Then crept upon me coldest terror: I wi l l never clear this error,
That I ’ l l always h i t this error, error that I can’t ignore.
Sonow you'llfind mequietly moping,withWeb-less life I ’mpoorlycoping,
I've very nearly quit from hoping to reach the Net beyond my door.
Shall I ever see the Web-net insteadof error 404?

Quoth the browser ‘Nevermore.’

PS: Later: actually it was a proxy server problem, as it turned out. a

Verity Stob apologises humbly to Jenny Joseph, RogerMcGough, Spike
Himselfand Edgar Allan Poe.
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HASP’PROTECTSMORE.
All over the world, more developers are choosing to protect their software against piracy.

They're protectingmore products, onmore platforms,with better protection ‐ andselling

|
|

|
more asa result. And more of these developers are protectingwith HASP. Why? Because |

HASP offers more security, more reliability and more features than any other product on
the market.HASPsupports the most advanced platforms, includingWin NT,Win95, Win32s, |

Win 3.x, 0S/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more about how you can

protect better ‐ and sell more ‐ call now to order your HASP Developer's Kit.

HASP Packs
More Into Less.
Basedonafull-custom ASIC,ROSO

EB os
tare WSkanes RS MacOS

01753 622266
w w w . a k s . c o m

HASPpacks the mostadvanced
protection into thesmallest key in the world.

United Kingdom Aladdin Knowledge Systems UKLtd. Tel: +44 17
North America Aladdin Knowledge Systems Inc. ‘el: (800)

In t ' l Office Aladdin Knowledge Systems Ltd. ‘el
Germany FAST Software Security AG Tel: + 4 9 8989
Japan Aladdin Japan Co., Ltd. ‘Tel. + 8 1 426-60 7191, Fax: +81 421

Pe x a Benelux Aladdin Software Security Benelux B.V. Te! + 3 ,The Professional's Choice France

1mAladin Russia 095 9230568 mAustralia Con 0 = China China No
6758320 m Hong Kong 25

1 Singapore (TR 788 wmSouth Africa 0

©& Enquiry No. Ja39
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Whatareyou

reallyworth?

Isyoursalaryrightforthejobyoudo?Softwaredevelopmentisthoughtbysometobeagoldminewhere

youcandictatewhateversalaryyouwantandcometoworkinscruffyjeansandaT-shirt.Wewanttoknowif

thisisreallyso.We'resuremanyofyouthinkthatyoushouldbepaidmore.Here'syourchancetofindouthow

yoursalarycompareswithcolleaguesinsimilarjobs.Forthefirsttime,EXEMagazinewillpublisha

comprehensivesurveyofthesalariesinthesoftwaredevelopmentindustry.Helpustounderstandthecurrent

situationbytellingusaboutyourjob,andwe'llgiveyoutherealstory.

Thequestionnaireisanonymousandalldetailswillremainconfidential.Justtickwhichjobyoudo,fillinyour

rateofpayandtellusabitaboutyourtrackrecord,thensendthisformtous(postagepaid).Andpleasepassit

On‐photocopythisandgetyourcolleaguestocompletei t ,too.Themoreofyouwhorespond,themore

accuratelywecantellyouwhatthegoingratesforyourskillsandexperienceare.

Fold,secureandsendcompletedquestionnairesbacktousorsimplyfaxitto01714371350.

Yourjob

1.Areyouinfull-timeemployment?OaYes()»No

1.a.Ifyes,howmanyyearshaveyoubeeninfull-time

employment?

Ualessthan1Oc24Oe6-10

(11-2years04-6O04

1.b.Ifno,areyouinpart-timeemployment

OaYesObNo

1.b.1Ifyes,howmanyyearshaveyoubeeninpart-time

employment?

UOalessthan1162-40e6-10

Ob1-2years0446ON0+

1.c.Ifno,areyouself-employed?OaYes()»No

1.c.1Ifyes,howmanyyearshaveyoubeenself-employed?

lessthan1Oc2-40
2O46C1104

2.Whichofthefollowingbestdescribesyourcompany’smain

activity?

OallCO)aTelecoms()hGovernment

ObFinanceCOeServices©)rOther

Oclndustry0tEducation

3.Whichofthefollowingbestdescribesyourcurrentjobtitle?

CaSoftwaredeveloperC O )kDatabasemanager

(0bSoftwareengineerC11Designengineer

COcSottwarearchitectminformationmanager

OOaProjectengineernWebdeveloper

COePCprogrammerCOoMultimediadeveloper

C1Systemanalyst©pResearcher

CgSystemdesigner©qContractprogrammer

(ChAnalyst/Programmer(irTechnicaldirector

LUiConsultantOsTechnicalsupport

}DatabasedeveloperOrOther

4.Whichdepartmentareyouin?

5.Doyoucurrentlyhaveaformalflexi-timearrangement?

OaYesbNo

6.Areyouexpectedtodressformally(suitandtie),smartly

(shirtandtrousers),orcasually(jeansandT-shirt)?
ODaFormalOicCasualObSmart

7.Whichprogramminglanguagesdoyouuseinyourjob?
CaVisualBasicCigCobolCimJavaScript

ClpDelphiOn4GhCinVBScript
JCOiLisp©oAssembler

}dC++CjSmalltalkOpHTML

OeJavaOkPenCi qOthers

©)1FortranOre.‐_

8.Whatplatformsdoyoudevelopfor?

C1aWindows0cUnix
©bMacOSOaOthers

9,Whatplatformsdoyoudodevelopmentworkon?

COaWindowsCO)cUnix

(©bMacOSC O )Others,

10.Whattypeofdevelopmentareyouprimarilyinvolvedwith?

CaSystemsoftwareOCcEmbeddedapps

ObOff-the-shelfappsOCOther

CcBespokeapps

11.Aretheusersofyoursoftwareprimarilyin-house?

OaYesObNo

Moneymatters

12.Whichrangedoesyourcurrentsalaryfall

Oa£10k1)¢£23k-£26k

Ob£10k-£15kDg£26k-£29k

De£15k-£17kOyh£29k-£32kCOm£50k+

20.

.Doyoureceiveanannualbonus?

.Whatwasyoursalaryrange12monthsago?

Oa£17k-£20k£32k-£35k

Cie£20k-£23kj£35k-£38k

}.Doyoufeelyourcurrentsalaryis:

ToohighCOAboutrig!eVeryLow

»QuitehighSlightlyLow

|.Doyoufeelyourcurrentsalaryaccuratelyreflectsyourskills

andabilities?aYesbNo

OaYes(ibNo

15.a.Ifyes,what%ofyoursalarydoesthisbonus

represent?

Oack10k#£23k-£26kk£3BK-£41k

b£10kK-£15kg£26k-£29k1£41k-£50k

cf15k-£17kJh£29k-£32km£50k+

OCo£17k-£20ki£32k-£35ke£20k-£23k‐]j£35k-£38k

.Roughlywhatamountofsalaryincreasedoyouexpectto

receivewithinthenext12months?

CiaNoincrease©a£2k-£3k9£5k+

b£500-£1kOef3k-£4k

cftk-£2kO#84k-£5k

|.Ifyouchangedjobwhatincreaseinsalarywouldyouexpect?

aNoincreaseCOo£2k-£3kOgf5k+

»£500-£1kOCef£3k-£4kof1k-£2kO1£4k-£5k

|.Whatrangedoyouexpectyoursalarytofallintointhree

yearstime?

a<£10k0F£23k-£26k0)k£38k-£41k

b£10k-£15kOCg£26k-£29k0)1£41k-£50k

o£15k-£17kC O )n£29k-£32ka17k-£20k(0/£32k-£35ke£20k-£23kj£35k-£38k

IsearningspotentialthemainreasonyouworkwithintheIT

industry?OaYesbNo

Yourtrackrecord

21.22.
23.24.

25.

Howmanyemployeesarethereinyourcompany?

Oasd]450-99OCgDon'tknow

O59e100-499

10-4901500+

Whereareyoubased?

aLondon(OfMidlandskScotland

M4corridorCOgWalesC1!NorthernIreland

COcSouthEast(CnEastAnglia(J mOther

(C@SouthernEngland(1iNorthWest_

CeSouthWest(NorthEast

Whichifanyofthefollowingqualificationsdoyoupossess?

OaGCSEC)aDegreeOgmMcP

ObA-LevelOeMastersCOnMCSE

OcHNDCOrDoctorateOJCNE

OxOther=

Areyouamemberofanyprofessionalbodyorassociation?

OaBCs©@ACCUOgUKUnixUG

OoACM} instituteofAnalysts

OclEEE&Programmers

DiOthersa

Howmanyyearshaveyoubeeninvolvedinsoftware

development?

Oa01Oc24Oe6-10
O12144-6O10+

26.Wereyouinfull-timeemployment12monthsago?

OaYesObNo

27.Howlongagodidyoulastchangejob?

()aHavenotchangedjobCeBetween2-3years

©obLessthansixmonths‘Between3-5years

©c6monthstoayearCOgMorethan5years

UCaBetween1-2years

28.Wassalarytheprimaryreasonforchanging?

OaYesCbNo

28.a.Ifyes,howmuchdidyoursalaryincrease?

CaNoincreasea£2k-£3kUgf5k+

Cb£500-£1ke£3k-£4k

c£1k-£2k]#£4k-£5k

28.b.Ifno,whatwastheprimaryreasonforchanging?

29.Howmanyyearshaveyouworkedforyourcurrentemployer?

OCalessthan1Oc240e6-10

1-2years646110+

30.Howmanyyearshaveyouheldyourcurrentjobtitle?

©alessthan1Oc24006-10Core046110+

31.Doyouforeseealong-termcareerwithyourcurrent

employer?OaYesbNo

32.Howwouldyougoaboutfindinganewjob?

aRecruitmentconsultant

©eWordofmouth

LOcNewspaperormagazineadvertisement

CaDirectapplicationtoacompany

33.Doesyourcompanyprovideanyjob-relatedtraining?

OaYesObNo

33.a.Ifyes,doyoufeelthistrainingisworthwhile?

OaYesObNo

33.b.Howmanydaysoftrainingcourseshasyourcompany

providedwithintheyear?

Oa<dOc5-100035Oat0+

33.c.Isthistrainingexternallysupplied?[)«Yes[©»No

34,HaveyoupaidprivatelyforanyIT-relatedtraining?

OaYesCObNo

34.aIfyes,howmuchdidyoupayforthistraining?

Aboutyou

35.Whichofthefollowingagerangesdoyoucurrentlyfallinto?

0a<20030-32142-45

Ob21-230133-35©)/46-50

(24-26O937-39Ok5t+

0027-29C)n40-42

36.Areyou:[1]aMale1oFemale

37.Ifyouhaveanyfurthercommentswhichyouwouldlikeusto

includeinoursurvey,pleaseenterthembelow.


