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SOAPFLAKES |

What is and what should never be
bbswhat extent can

programmers be
held responsible

for the systems
working out in

t h e world that
contain their code?

This question was
prompted by a leader in

~ ‐ ” " The Financial Times,
which reported the Chinese
government's way of
concentrating minds to tackle
the Millennium Bug. Allegedly,
the order was given that a l l
airline bosses, from the small
HainanAirlines to the
international A i r China, must
bein the a i r on their own
carrier’s aircraft next January 1.

The Guardian picked up
this story and added to it by
report ing that the Bri t ish
Airways chief executive, Bob
Ayl ing, has a good excuse not
to be in the a i r ‐ he’s going t o a
party. As chairman of the New
Millennium Experience
Company, he has a p r i o r
engagement at the Dome’s
opening. But that still leaves
the Brit ish Airways vice‑
chairman. What's in his diary
for that date?

It’s an interest ing idea,
showing the buck really could
stop at the top, and the idea of
it makes you smile. But it’s not
true. No such order has been
issued and the origin of the
tale, according to Tasty Bits
f rom the Technology Front
(tbtfcom/archive/1999-01‑
26.html#s11), was apparently a
joking employee of a Chinese
airline.

Bu t , picking up my original
question, I wonder how many
readers thought to themselves
that it would beeven better if
the people who created the
Millennium B u g are simi lar ly
tested ‐ the programmers. It’s
their code, isn’t it? They are
responsible, aren’t they?
Surely, the people who create
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the programs that cause such
problems are the people who
should be blamed.

One could follow the
analogy of airline bosses
having to be in the air w i th
their planes. Have you worked
on a banking system? Would
you l ike y o u r l i fe savings to be
invested wi th in that system
come 1 January 2000? Perhaps
you worked ona project for
London Underground- should
you be travell ing on the
Northern L ine come the New
Millennium. Did you help
develop aSCADA system?
Should you be standing up on
some remote hil lside by a
pumping station, or down ona
flood plain?

parameters for a given project
wi l l already have been set.
Who was it who set them? Who
decided when delivery of the
system had to be made? Who
decided what resources, in
terms of time, manpower, or
equipment should be devoted
to the project?

In terms of resources, one
can always imagine that w i th
more time and better tools
higher quality code could be
produced. For example, when
you last worked on a large
project, were serious team‑
based test ing tools available?
Had such tools even been
considered, or would they have
been deemed an unnecessary
expense, an ‘extra’? How many

Should programmers ever
compromise the quality of the code
they produce? Who decides just how
low the trade-off should go?

What should o u r defence
be? ( A n d I am talking about
general software development,
not just Y2K-related issues
such as why, in the past, people
may have used two dig i ts
instead of four to store a date,
etc.) My own belief is that the
person at the end of the
command chain - a s a
programmer often is ‐-cannot
be held completely responsible
for the context in which their
work took place. And only to
the extent that you had control
over the context of your work
can you be expected to take
responsibil i ty for i t .

I would suggest that with
software development m a n y
programmers have l i t t le
control over the ‘production’
of their own systems (no t al l ,
but many).The important

problems could such tools
have identified, and how many
bugs would they have found?
What about modell ing tools:
wi th a better documented
design, what potential
architectural problems could
have been avoided?

Then there’s software
configurat ion management
and version control, the l ist
goes on... The commercial
rea l i t y is that financial
c o n s t r a i n t s , not qual i ty o f
code, wi l l represent the
‘bottom line’. But who is to
judge the (real) cost of
undetected bugs ‐ who is then
real ly responsible for the code
that was produced by a given
department at a given time?

Of course, shortcuts can be
made by peopleother than the
developers. The Guardian piece

went on to report that Zhoa Bo,
the man from the min is t ry o f
information industries,and the
person in charge of China
tacklingthe Millennium Bug,
had warned that some airlines
may be us ing pirated software.
Webelieve this bi t of the story
to be t rue, and i t would mean
the Bugwould not have been
corrected. Using pirated
software; how big a shortcut
is thaf? (I wil l pass over the
question of the extent to which
the or ig ina l programmers could
st i l l be held to be responsible.)

As another example, I know
of a programmer who was
accused ( i f that is the r igh t
word) o f ‘ t ry ing to produce
Rolls Royce code’ by a project
leader with an eye on stage
payment deadlines. Should
programmers ever
compromise the qual i ty of the
code they produce? Who
decides jus t how low the trade‑
off should go in terms of
quality versus time available?
Will the context in which the
work took place becompletely
forgotten months or years later
if problems start to emerge,
when a call comes in f roma
remote site demandingyou fix
a bug in y o u r work. It is always
easy to point a finger of blame.

Again, I am not saying that
developers do not have a share
in the responsibil i ty for a n y
finished software system,that
programmers can code
irresponsibly and that it is the
duty of someone else to t idy up
behind them. Rather, every
effort should bemade at every
stage to help ensure the
production of quality code.
This should be the goal of
professional developers.
Howeve r, i n what sounds l ike a
Zen proverb, there are m a n y
seats on the plane of
responsibility. a

Alun Williams
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The new Star of version control
Expandingtheexisting rangeofcon‑
figuration management products
from StarBaseare StarTeam4.0and
the StarTeam Enterprise Suite.
Added in StarTeam 4.0 is a ‘promo‑
tional model’ where promotional
states can beassigned to individual
objects as labels, and an
interface to Microsoft's
NetMeetingcollaboration
tool.With the promotion‑
al model, it becomes pos‑
sible to partition logically
files and objects in a pro‑
ject into appropriate tiers
or subsystems, and move
them from one state to
another ‐ for example,
from DevelopmenttoTest‑
ing - asa group. The Net‑
Meeting interface simply allows
developers who may be working on
the same group of files or projects
within StarTeamto start and control
aNetMeetingsession from withinthe
product, with appropriate applica‑
tion-sharing andwhiteboard options
already set up.

The Enterprise Suite adds sev‑
eral new components to the basic

StarTeam 4.0 package. The Task
Management Component is a pro‑
ject planning and task organising
system, which can be used to coor‑
dinate the activit ies of developers
across the system; it can be used
to record task progress, with

assignments checked in and out of
the repository like any other file in
the project. Like itscompetitor Con‑
tinuus/CM, the Enterprise Suite
adds Microsoft Project integration
to the Task Management Compo‑
nent, enabling project leaders or
developers who might have Project
already to use it as an interface to
the task management system.

Join the Cobol Express to the Net
From Merant, the ges ta l t en t i ty t h a t MicroFocus and Intersolv
have become,comes another version of NetExpress,the tool that
lets legacy (and indeed new) Cobol applications migrate to the
Web. By slightly amending someof the Cobol keywordsand adding
one, NetExpress makes it possible to receive input from and out‑
put to web pages. The goal , obviously, is to allow businesses to
avoid hav ing to re-architect or rebuild their ex is t ing appl icat ions
in new, more web-friendly languages. It ’s even possible to turn
Cobol programs i n t o Corba or COM objects that can be used on
any t ier of the appl icat ion.

Version 3.0 adds t h e Internet Application Wizard, which wi l l
generate a web client/server app from any exist ing Cobol code,
and a Form Designer, which allows t h e developer to build forms
that wi l l render in H T M L in a visual way. The Form Designer under‑
stands a n d can work w i t h cl ient-side ActiveX controls or Java
applets, and can also use Dynamic HTML and C S S ( t h e former
only on IE4+).

Naturally, a cut-down version of P V C S6.0 is suppliedand close‑
ly integrated into the product, although Merant is keen to po in t
out that the product can use a n y compl iant version control sys ‑
tem including SourceSafe.

A mere snip at £3,630 per seat for fans of the Language tha t
Wouldn't Die, NetExpress 3.0 is available n o w .
w www.merant.com
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Perhaps the most developer‑
friendly feature of the Enterprise
Suite is StarDisk, which imple‑

interface to the
StarTeam repository as a native
NT filesystem. Checking files in
and out of the respository is then

as simple as opening a
file directly from disk,
and can be achieved
using the ordinary File
Open and Save dialogs
o f any a p p l i c a t i o n .This
allows EnterpriseSuite
to work seamlessly
with applications that
don't support i t , or
would not normally be
used with a change
management system.

Since a primary objection to the
use of CM systems appears to be
the time taken to check files in and
out, StarDisk should make inroads
into the single-developer market
where CMhasnever traditionally
done well. Both products should
ship within the next three months,
at an as-yet undisclosed price.
w www.starbase.com

The StrongArm
of GNUPro
Cygnus Solutions, which provides
software development products
based on an open source model,has
announceda release of its GNUPro
tools for Intel's StrongARM micro‑
processors.This represents the40th
microprocessor that the software
development toolkit supports (125
cross-development environments).
Available from Cygnus in the sec‑
ond quarter of 1999, no price has
been released.

Cygnus GNUPro will also be
optimised for Celeron and Pentium
|l processors (there are plans to
optimise support for Pentium III).
Cygnus Solutions is working with
Intel to optimise its GNUProToolk‑
it for Linux on Intel architectures.
The toolkit is priced at $79 and is
available for Red Hat Linux 4.2, 5.1,
and 5.2 on x86 platforms.
w www.cygnus.com/gnupro

m e n t s  a n

News|

OEW3.0istheUKreleaseofthe Ger‑
man CASE tool.Working toUML 1.2
for the implementation of C++ and
Java,the tool from InnovativeSoft‑
ware features automatic documen‑
tation, afast symbolic parser,and the
handling of complex graphs.An on‑
line demo is available.
www.innnovative-software.co.uk

Tools. VC++ 1.0is anon-GUI class
library designed to make program‑
ming with ATL and MFC easier and
morepowerful. It features collection
classes, string parsing classes, and
utility classes (wrapping XML ele‑
m e n t s ) .The collection classes are
built onTools.h++ but are source‑
compatible with MFC collections.
www.stingray.com|tools/default.asp

MKS (Mortice Kern Systems) has
acquired DataFocus, which spe‑
cialises in Unix-to-Windows inter‑
o p e r a b i l i t y.TheDataFocusflagship
NuTCRACKER suite will beincor‑
porated in to the MKS Integrity
Frameworkfamily of products. MKS
acquired DataFocusfor $10 million
in an all-stock transaction.
www.mks.com

Entera 4.2 is a major upgrade of
Inprise’s middleware. As well as
tighter integration with the Inprise
DCE-Corba bridge, there's new
Internet firewall security, and
enhanced support for Java. It's
available for AIX, Solaris, HP-UX,
andWindows NT platforms.
w w w. i n p r i s e . c o m

Intel's VTune 4.0 is a suite of per‑
formance tools to help developers
extract maximum performancefrom
their code on Intel architectures,
including the Pentium III. This
release sees an upgrade to the Intel
C/C++c o m p i l e rand new versions o f
the Intel Performance Libraries. It
costs £299 and also supports Java,
Delphi,VB, and Fortran.
www.pts.com
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RogueWave Softwarehasacquired
NobleNet, a provider of distributed
object technology.The intention is to
integrate NobleNet's NouveauORB
into Rogue Wave's InterNet Archi‑
tecture (RNA)framework, providing
interoperation between COM, C++,
and Java over the Internet.
www.roguewave.com

Centura Software's release of the
embedded database SQLBase
Suite includes SQLBase Safe‑
Garde [sic], providing developers
with encryp t ion and tampering‑
prevention measures. These focus
onthe privacy and integrity of data,
and network security. Pricing starts
at $395 for a single user.
www.centurasoft.com/products|
sqibase/

FaxMan, from Data Techniques,
allows Windows developers to pro‑
vide send and receivefunctionality
for faxes, with full control over the
faxing process and the user interface.
Using the DLL, VBX, or ActiveX
controls, userscancontrol class 1,2,
or 2.0 fax modems. It costs£389.
www.componentsource.com

Reflex has added a Java cross‑
compiler to i ts range. Fastd gen‑
erates native machine code for
direct execution on microproces‑
sors. It can compile bytecode
directly to machine code for
embedded developers to take
advantage of libraries distributed
in Java bytecode form.
www.reflex-tech.co.uk

ViewPro Version 4.0, anActiveX
from Hexatech, is a report gener‑
ator, print engine, and pr int pre‑
view control. Using templates, it
lets you place tables, graphs, p ic ‑
tures, and drawings onto text
report pages, which can be import‑
ed/exported as WMF (Windows
metafiles). I t costs $179.
www.hextaech.com

A new outlook on UI features
Version 6.0 ofActiveX Component
Suite provides Microsoft Outlook‑
style Ul features, as well as Look
Ahead typ ing , XML expor t ing ,
euro currency support, and
advanced soundex s e a r c h i n g .This
release of the suite brings al l
member products (DataExplorer,
DataTable, TreeViewX, and WinX
Component Library) to the
same version number (6.0).

The DataExplorer com ‑
bines a tree-view with a list‑
view pane to help create an
application front-end.Tomimic
Microsoft Outlook, caption
headings can appear above the
pane section of the compo‑
nent.Thesec a p t i o n sare auto‑
matically synchronised with
the node-level names.To hideor show
the tree-view, users click the ‘x’ to
remove it, or click the caption head‑
ing and ‘pin’ the tree-view in place.
DataExplorer v6.0 also features
checkboxes on nodes,and imageson
ListViewcolumn headers. Itcan sort
ondate types, share image lists,and
create a customisable Microsoft
Internet Explorer-styletoolbar.

Version 6.0 of the DataTable
grid component sees a number of
data input and UI enhancements.
In terms of data input, Look Ahead

typing allows users to begin to edit
a c e l l and have DataTable com‑
plete the entry based upona pre‑
vious one. Soundex text searching
works with drop-down boxes in
DataTable and allows DataTable
to jump to the appropriate record
as the text is typed. In terms of UI
enhancements, sor t ing of the

=

DataTable can bedone with a col‑
umn header click. For DataTable
cells, multi-column drop-down
boxes can be provided without
c o d i n g ,and the placing o fimages
in cells has been added with this
version. You can export data to
any Ascii d e l i m i t a t i o n ,o r i nHTML
or XML format.

The new version ofTreeViewX
includes the use of check boxes,
radio but tons, and colour and
font properties for each node in
the tree.

The ‘Spirit of Delphi’ lives on
In January of last y e a r EXE publ ished S p i r i tof Delphi, an art ic le on
Delphi freeware i t ives in which Wi l l Wa t t s admired the leg‑
endary and award-w inn ing De lph i l i b ra ry RxLib, the Delphi Super
P a g e , a n d J e d i . A t the l a s t BorCon t h e former t w o p r o d u c t s
received a S p i r i t of De lph i award f rom Bor land. N o w t h e Jedi has
also received o ffic ia l borland.com endorsement, see www.bor‑
land.com|techvoyage|jediinitiative.htm/. Three out of three, keep up
t h e good work borland.com!

Inthesame article Will Wat ts suggested that there might beateam
effor t to produce an English help file for RxLib.Olivier Dahan has just
producedafirst cut of an English languagehelp file (instead oft h e orig‑
inal Russian one). It is downloadable f rom well-known Delphi web
spots the Delph i Super Page (sunsite.icm.edu.pl/delphi/) and Torry’s
(www.torry.ru/), filename o d r x h e l p . z i p .

Dahan is n o w looking for assistance expanding and correcting his
text and providing extraexamples. If you are already an RxLib userand
would l iketo give ahand, email h i m at odahan@mail.dotcom.fr.The n e w
version o f RxLibi s 2.6 (filename r x 1 i b 2 6 0 . z i p )and it'savailablefrom
the same sites.
eodahan@mail.dotcom.fr

T oc o n c l u d ethemember prod‑
ucts oft h e suite there is the WinX
Component Library. In addition to
the inclusion ofTreeViewX, there
are 16data input and validation
components (MaskEdit, Time, Cur‑
rency, Numeric Edit,and Date Edit).
The new version can use the euro
currency format in the currency

c o m p o n e n t .The DataTable
allows for WinX Component
Library c o n t r o l st o b eused i n
cells for data input/validation,
allowing it to take advantage
of the euro currency support.

Finally, ProtoView also
provides the ActiveX Enter‑
prise Suite. This includes the
ActiveX Component Suite,
toge ther with

upgrades and technical support for
the period of a year. It is intended
for other benefits to appear as the

version

program develops.
The ActiveX Component Suite

v6.0 retails for £299. The ActiveX
Enterprise Suite retails for £599.
The DataExplorer v6.0 and DataT‑
able v6.0 cost £175, TreeViewX v6.0
£95, and the WinX Component
Library v6.0 £145.

Upgrade pricing is available on
the ProtoView website.
w www.protoview.co.uk/activexsuite

The CM Project
According to Continuus, a signifi‑
cant percentageofa l l software pro‑
ject managers use MicrosoftProject
for their task planning.Sincethecom‑
pany bills its Continuus/CM change
management product as the only
‘task-based’ CM solution, it would
make sense to somehow integrate
the two products; which is just what
has been done. Aimed at the busy
project manager who would really
prefer not to have to get into Con‑
t inuus/CM'stask management inter‑
face - something best left for
developers ‐ the MS Project inte‑
gration allows them, via add-ins, to
view the current task situation as a
Project diagram, and to plan and
assign new tasks in the same way.
w www.continuus.com
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T U T www.contemporary.co.uk
Contemporary plc, The Mews, Kings Ride Court, Kings Ride, Ascot, Berkshire SL5 7JR Fax: 01344 872228



fast with you r Visual Basic database application,
all because you've taken the wrong route in you r

choice of grid. That’s all about to change with
Videosoft VS FlexGrid Pro 6.0.

Accelerate with efficient features like support for
ADO 2.0 and OLE D B , the speedy new database
objects in VB 6.0. Yet it also works with DAO, so
VB5 users won't be left in a tight spot , and y o u can

migrate your applications on your own schedule.
Built on the same code as MS FlexGrid and
hierarchical F l e x G r i d , VS FlexGrid Pro 6.0 offers

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

extra time savers such as read and write suppor t ,

in-cell editing, formatting and data input masking.

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

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

No external DLL dependencies means an end to
troublesome versioning problems, and support for
two billion rows means that you can work on large
database projects and swiftly reach your destination
without any hold-ups along the way.

To test drive VS FlexGrid Pro 6.0 download your
free evaluation copy from our web site today.

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



SGIembraces the Open Source model
Silicon Graphics is embracing the
Open Source model of software
development. It has announced a
commitment to ‘con t r ibu t ing
technology from i ts core compe‑
tencies in visualisation and high‑
per formance comput ing ’ .  The
Open Source strategy wil l initial‑
ly be focused on solut ions for
small servers for high-volume
market areas.

The company is currently build‑
ing engineering teams to develop
and support Open Source
products. Through 1999 Silicon
Graphics will make available tech‑
nology from its Irix operating sys‑

tem,which it claims asthe first Unix
to support a complete, integrated
64-bit environment and advanced
real-time and graphics features.

‘The Open Source software
model is the future of Unix software
d e v e l o p m e n t .This fast-developing
community of talented and com‑
mitted engineers is eager to work
with higher levels of technology,’
said Kurt Akely, company VP and
co-founder. ‘WithSilicon Graphics’
firm commitment to accelerate
adoption of the Open Source model,
the community will further extend
its spectrum of highly innovative
applications and solutions.’

A black art in a black box
Sax Comm O b j e c t s 6.0 i s a n
OCX to help y o u bui ld apps
invo lv ing serial comms. Fea‑
tures in t h i s release include
speed enhancements, support
for Visual Studio 6, no MFC or
VB runtime dependencies, and
HTML Help that l inks directly
into Visual Studio.

Sax CommSpy w i l l monitor
comms I/Oand events, and can
generatelogsof communications
activity for remoted e b u g g i n g .A
multi-threaded design enables

An ORB embeds
An embedded ORB with a replace‑
able transport component is in
prospect for embedded C++ devel‑
opers with the collaboration of two
companies. ObjecTime, which spe‑
cialises in softwareengineeringtools
for distributed embedded software
systems, and Objective Interface,a
provider of Corba tools, are to bring
Objective Interface's ORBexpress
product to the embedded market.

By allowing the replacement of
the ORB's transport component,
embedded systems developers can
p r e s c r i b ethe network o rbus that the
ORB uses for communication. For
example, a system built with ORB‑
express could use special telecom‑
munications-based p r o t o c o l sas the
native communication mechanism.
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the simultaneouscontrolof up to
64communications ports.

There is full support for Visu‑
al Basic6.0(and32-bit 4.0and5.0),
Visual C++, Visual FoxPro, Del‑
phi,and PowerBuilder.Sax Soft‑
ware'scontrol,250 KB in size,can
beusedasacustom controloras
astandaloneobject,andcan help
build web pagesusingASP.

Sax CommO b j e c t s6.0 retails
at £175.A5-user licence costs £345
anda site licence £1,699, w i t h
upgrades from £70. It is source

The company hasa history of
involvement with the Open Source
community on various projects,
including working to provide Linux
on i t s Indy line of workstations
since 1996. In December 1998, it
jo ined Linux International and
introduced support of Samba 2.0
for i ts Origin server line. In Feb‑
ruary of this year Silicon Graph‑
ics released GLX source code into
the Open Sourcecommunity, help‑
ing to set the stage for the accel‑
eration of OpenGL as the
foundation for 3D graphics on
Unix and Linux.

code compatible with previous
versions and wi th MSCommand
PDQComm.
w www.contemporary.co.uk

itself in lots of places
ORBexpress wi l l become part of
ObjecTimes Connectivity family,
tools designed for the high perfor‑
manceconnectionof elements with‑
in distributed embedded systems.

ObjecTime ORBexpress will be
available in May for Wind River Sys‑
tem’s Tornado, Sun Solaris, and
Windows NT. Other platforms will
follow throughout 1999. Pricing for
the embedded version of the ORB.
starts at $9,000 per seat.

ObjecTime has also released
ObjecTime Connex is ,amiddleware
connectivity system for users of
Rational Rose RealTime(a model‑
l ing environment that describes
real-timeembedded systems using
UML). Designed to bridgeapplica‑
tions and real-time operating sys‑

tems, it enables embedded software
developers tointerconnecttheUML
software components developed
with Rational Rose RealTime, to
speed the development of largedis‑
tributed software systems.

The system comprises a locator
service andan ORBcore.At runtime,
the locatorservicecan automatically
establish routes between objects
whether they are located onthe same
processor or across a network.The
ORB provides the communications
pathwaysandsupports comms over
TCP/IP onEtherne t ,aswell asother
transport mechanisms.

ObjectTime Connexis wi l l be
available in June with pricing start‑
ing at $5,000 per seat.
w www.objectime.com

N E W S

Compuware's UNIFACE WebAp‑
plication Server is for the deploy‑
ment of e-business applications. It
enables the deployment of legacy
systems onto the Web, and develop‑
ment features includethe construc‑
tionofserver-basedapplication logic
components. It supports version
control and team development.
www.compuware.com

SA-FileUp V2.3isaserver-sidecom‑
ponent that allows users with aweb
browser totransmit files from their
local hard disk to a Microsoft IIS‑
basedweb server. Software Artisans’
component can also receive and
process user input whilestayingwith‑
in the context of anASP app.
www.componentsource.c o m

InstallShield’s Java Edition2.5
includes features such as multi‑
ple source and target directory
support, mult i- l ingual end-user
dialogs, and command line access,
which includes s u p p o r tfor a silent
mode.The InstallShield Installa‑
tion Applet creates installations
for popular web browsers.
www.instal/shield.com

Soft Option Web Access is PC‑
based sof twareto provide fullInter‑
net access to existing applications.
Remoteusers open the ‘home page’
for the old application and the sys‑
tem handles the translation, which
includes changing the style of the
i n t e r f a c e .The system can linkt otwo
ormoreapplicationstransparently.
www.softoption.com

Coinciding with the release of
UnixWare 7 Release 7.1 with its
Webtop interface,SCO is launching
anew globaldeveloper programme
aimed at developers targeting the
Intel-basedUnix server market.Ben‑
efits includediscounted and freesoft‑
ware,together with optional software
development technical support.
www.sco.co.uk
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WSC has released the Resource
Description Framework (RDF)
Modeland Syntax specification as
a W3C Recommendat ion . I t i s
aimed at the management of
metadata: ‘data about data’. For
example, a library catalogue is
metadata because it describes
other publications.
www.w3.org

XBuilder version 2 is a website
compiler that can build web pages
onto laptops, CDs, and other loca‑
tions where there is no web server,
only a web browser. I tcancompile
sites written u s i n g ASP, Perl,CGI,
or other scripting languages. New
features include the ability to com‑
bine HTTP domains, to add files
from FTP sites, and to configure
which HTML tags are crawled. It
supports MIME-type detection.
www.componentsource.com

It has beenconfirmed that on Sat‑
urday April the 17th, in Oxford, the
Association of C& C++ Users to ‑
gether with EXEwill be holding the
Javaand C/C++ Seminar (JACC).
B jarne Stroust rup will give the
keynote talk entitled ‘What is an
Object, and what isn't’.
www.accu.org

Office 2000 develops further
Microsoft has revealed details of
the Developer edition of Office 2000
(ODE2000). Building on the appar‑
ently successful reception given to
the Developer edition of Office 97,
ODE2000 will bundle the contents
of the highest-priced version oft h e
desktop product, Office 2000 Pre‑
mium, together with a raft of devel‑
oper tools old and new.The Premi‑
um edition is new to the Office 2000
release, and incorporates Word,
Access, Excel, PowerPoint, and
Outlook, plus Publisher 2000, Pho‑
toDraw 2000 (a new photo-manipu‑
lation and drawing tool), and Front‑
Page 2000.

Developer tools bundled with
ODE2000 i n c l u d ethe VBA Code Li‑
brarian, arepository for storing and
sor t ing code fragments for team
development ‐ sort of a poor man’s
Visual Component Manager, the
VBA Code Commenter, which au‑
tomatically adds relevant proce‑

Visual Intercept
Elsinore Technologies’ Visual In‑
tercept Web is a web-based sys ‑
tem for communicating bug track‑
ing and other incident information.
The tool provides remote develop‑
ers, beta testers, or end-users with
Internet access to the central Vi‑
sual Intercept database. These

Books received this month

dure, function, and history informa‑
t i o nto yourVBA code, and theVBA
Error Handler, which au tomatesthe
addition of error handling routines
toVBAcode.There's also the COM
Add-In designer, which allows VBA
to create add-ins that can drop into
any Office application bycompiling
standalone COM DLLs (VBA can‑
not create application-independent
or standalone code under normal
circumstances). Templates for cre‑
ating add-ins using the Visual Stu‑
dio tools are provided.

This time around, all the Office
applications support VBA ‐ even
Outlook, although forms still have
to be coded usingVBScript - and
data access v i a ADO. Microsoft is
heavily stressing the ability to use
all the components in Office t o ‑
g e t h e rto build complete solutions
‐o n e example wasa reporting tool
for an insurance company which
gathered data from an ODBC data

source and created aWord docu‑
ment with an embedded Excel
spreadsheet, illustrated with auto‑
drawn charts, together with a
PowerPoint presentation. Just to
push the point further, one button
press brought FrontPage on stream
to turn the whole thing into a web
publication. According to Mi‑
crosoft, the time and cost s a v i n g s

produced by using the ready-built
components of Office over writing
custom software can be huge.

As before, ODE comes with full
printed documentation - which
makes for a heavy box but is
nonetheless very welcome ‐ as well
asa royalty-freedistribution licence
for the included Microsoft Database
Engine(MSDE),aruntime version of
SQL Server 7.0 offered as an alter‑
native to the venerable JET engine.
No UK pricing or ship date had been
announced at the time of writing.
wwww.microsoft.comlofficedev

incidents via the Internet
users, with a browser, can submit
incident reports, check the current
status of previously recorded inci‑
dents, and submit and review sug ‑
gested work-around solutions.

When an incident is posted
with Visual Intercept Web, the Vi‑
sual Intercept system notifies the

pro jec t manager that an incident
has been reported. As action is
taken, the software is used to post
status changes onto the Web.
There's full control
f u n c t i o n a l i t ythatmay b eaccessed
bythe remote user.

over the

w www.highlander.co.uk

Publisher Title Author I S B N RRP
John Wiley & Sons Advanced Cobol (third edition) Gary DeWard Brown 0-471-31481-1 £32.50
John Wiley &Sons Choosing a database for your web site John PaulAshenfelter 0-471-29690-2 £22.95
John Wiley & Sons Client/server survival guide (third edition) R. Orfali, D. Harkey &J. Edwards ‐_0-471-31615-6 £29.95
John Wiley & Sons Internet architectures D. Minoli &A. Schmidt 0-471-19081-0 £32.50
John Wiley & Sons XML specification guide lan S. Graham & Liam Quin 0-471-32753-0 £25.95
John Wiley &Sons Programming mobile objects with Java Jeff Nelson 0-471-25406-1 £32.50
John Wiley & Sons Securing Java - getting down to business with mobile code _Gary McGraw & EdwardW. Felten 0-471-31952-X £22.95
Cambridge University Press Kent Beck's guide to better Smalltalk - a sorted collection Kent Beck 0-521-64437-2 £24.95
Cambridge University Press More process patterns Scott W.Ambler 0-521-65262-6 £24.95
Cambridge University Press The distributed Smalltalk survival guide Terry Montlick 0-521-64552-2 £20.95
Cambridge University Press Tried and true object development with UML A. Jaaksi, J.-M. Aalto & K.Vatté -0-521-64530-1 £24.95
Addison Wesley Objects, components and frameworks with UML Desmond D'Souza & Wills 0-201-31012-0 £36.99
O'Reilly Learning Perl/Tk NancyWalsh 1-56592-314-6 £21.95
O'Reilly Open Sources: voices from the Open Source revolution C. DiBona, S. Ockman &M. Stone ‐1-56592-582-3 £16.50
O'Reilly Perl cookbook Tom Christiansen &Torkington 1-56592-243-3 £26.50
O'Reilly Perl in a nutshell E.Siever, S. Spainhour et al 1-56592-286-7 £14.95
O'Reilly Perl/Tk pocket reference Stephen Lidie 1-56592-517-3 £6.50
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As one of the country’s leading independent
Microsoft training companies we choose our 200
lecturers carefully. Not for their pretty faces, but for
their real-world experience, business knowledge
and technical experience. That’s because at
QA Training we offer the best training f o r doing the
job, in addition to getting the certificate.

In fact, over 5,000 Microsoft solution developers
can t e s t i f yto the successof the unique QA Training

"approach in the past year alone. With the widest
~~ choice of Microsoft courses available, using our

f unique certification packages and flexible
p o e

‘SkillsCard options, you won't be pulling your hair
out to.get the course you want, when you want.

OA Veaining,
Certifiably thebest fonMGsD.

‐  2

~

" TO FIND OUT MORE INFORMATION CALL:

01285 883388
OR SEND YOUR BUSINESS CARD TO: QATRAINING,

| CECILY HILL CASTLE, CIRENCESTER, GLOUCESTERSHIRE GL7 2EF
FAX:01285 883399 OR EMAIL:mesd@qatraining.com
ORVISIT OUR WEB SITE AT: http://www.qatraining.com

ica l Microso t i f

D So lu t ion P r o v i d e r
entre Par tner
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Into the vacuum
B i l l Gates sa id t h a t what ’s bad for Microsof t is bad for

everybody, and things are not going wel l fo r Microsof t .

sI write, the prosecutionhas
rested its (somewhat

damning) case, and Microsoft
has taken the stand to render its.
defence which, if it continues as
it has started,wi l l be quite as
incriminating. By the time you
read this, the verdict wi l l not yet
havebeendelivered, but
published opinion will be
reachingsome consensus about
what it w i l l finally be.

Prediction is a r isky business.
Frequently the universe
contrives to confoundany
attempts for no better reason
than to remindsome luckless
hack that it is the universe,not
the journalist, who is in charge.
Nevertheless, I am notafraid of
even that perverse opportunity
for Mr Gates to avoidhisjust
deserts, and wi l l predict anyway,
with the confidencepossessed
only by the absolutely certain
and the desperately hopeful.

The fact is that Microsoft is
operatinga monopoly,and it is
precisely the k indof monopoly
that the anti-trust laws were
erected to put a stop to. When
Gates told an investigation that
‘what was bad for Microsoftwas
badfor the computer business,
and what was badfor the
computer business was badfor
everyone else’ he was playing
directly into the hands of his
accusers, effectively pleading
guilty to al l the charges la id
before him, and placinghis neck,
quite firmly, on the block. I n a
culture that is dedicated to
freedom and opportunity, such
assertions would have beenseen
asarrogance to a remarkable
power,and powerful people
would have seen it as their
boundenduty to take h imdown,
whatever the consequences. Of
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course, the consequences wi l l be
borne by these people hardly at
all, but they wi l l stand by the
anti-trust laws and appeal to the
common good. ‘Better for you to
die on your feet,’ they would
sermonise, ‘thanfor you to live
on your knees’. Such is politics.
Unfortunately, neither Mr Gates
in particular nor Microsoft in
general understands politics.
Why should they? Unt i lnow
they’ve had the financial muscle
(first IBM’s, then their own) to
steamroller anyone in their path.
Whatever, if there’s any justice
left in the American system (and
it would besad, indeed, if even
that last gutter ingflame died)
Microsoft wil l befound guilty,
and the sentence wi l l be
execution, by a thousand cuts.

Once the party has died down
(andMicrosoft has sufficient
enemies to ensure a truly riotous
occasion) the industry wil l
suddenly realise that, wi th only
months to gobefore the
MillenniumMeltdown, i ts most
pervasive software is now
officially without any effective
support (unofficially, it has been
without effective support for
years) anda yawning chasm has
openedunderneaththe feet of
the entire industry (though in
reality, it’s been there, yawning
away, for years). What then?

The PCbox itself isn’t going
anywhere. Though flawed in its
original design, it has matured
nicely over the years and is now
enteringa gracefulmiddle age
with its nasty personalhabits
hiddenunder a veneer of middle‑
class respectability. Windows,
too, attempted some good things
over the years and even
succeededat someof them; we’ve
nowgot sousedto beingable to

plugall manner of exotic
hardware into a system that we
no longer wonder at the
universality of software drivers.
P lugandPlayreturns some of
this functionality to the
hardware level,but fancy pr inter
and monitor drivers still require
software, and that software
requires Windows. The industry
isn’t going to give up that kindof
convenience if it can avoid it.
There wi l l bea plethora of
Windows-compatible
microkernels,madepossible by
the sudden stability of the
Windows ‘platforms’, and
madecommercial to overcome
the immediate, short-term
support problem.

But, business beingbusiness,
and anythingMicrosoftbeing
tainted, the watchword wi l l be
‘Runaway’, and business being
business,everyone will do so
together, each fleeing IT manager
drawingovine comfort from the
fact that he’s in extensive
company. The microkernels wi l l
be a useful stopgap, but
ultimately wi l l beof lasting
benefit only to games designers
and to the k indof software house
that today runs its flagship
product on Windows-hosted
Spectrum simulators.

What then wi l l be sucked
into this vacuum? I thought that
Java might make i ts way in to
operating systems, and then
silicon, but nobody is th ink ing
about Java as a real language,
and it seems to be condemned to
wander the world’s
communication systems forever,
a vir tual Fly ingDutchman.
There’s only one contender
sufficiently well placed to excite
any enthusiasm, and that is
Linux. It’s reasonably mature,

and it’s reasonably complete
(and what it doesn’t have is
readily available elsewhere).
Unfortunately, many companies
are reluctant to take it on,
because its support seems to be
provided by an a r m y of
dedicated amateurs. That’s
missing the point; though
dedicated, the supporters of
Linux are far from amateurish,
and they promisea far better
outcome than the kind of
‘professionalism’ to which the
world has been subjected unt i l
now. What’s more, there’s loads
of them - locust-like, they’l l get
into every nook of industry and
every cranny of the system. The
great advantage of this
pluralistic approach is that
development is going to take the
form of evolutionary t inker ing,
rather than revolutionary (and
bug-ridden) upgrades. And if
you don’t l ike the direction it’s
going you can, on your own, get
inside the code and tweak it
more to y o u r l ik ing.

There’s a widely-held belief in
business that everything is
worth what youpayfor it. It’s
ridiculous,of course, but unless
Linux can be repackaged wi tha
hefty price tag it’s going to be
quite hard to persuade decision‑
makers that the end of WinNT
and the ascent of L inux are good
things (though I ’msure there
will bearmies of ex- NT
administrators who wi l l be
happy to oblige). Business also
needs business applications;
Linux needs a standard
wordprocessor, spreadsheet, and
database engine. And armies of
old programmers who remember
the Californian Dreamare
salivating in anticipation of
creating the next ki l ler app when
the market opens up again.

One th ing is sure; through no
fault of its own, Linux is being
drawn onto the stage. If you want
a job in five years time, you’d
better make friends with i t . a
Jules’firstprograms r a n o n a
creaky old Unix b o x. You cancall
himon 01707 662698, or emailhim
at jules@cix.co.uk.
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« INSTALLSHIELD FORWINDOWSCE‐ New from InstallShield!APC
basedsoftware for creating the installation filesfor MSWindows CEbased

and MSdesktop companion CEapplications. Call for pricing
= NET OBJECTS FUSION 4.0 NEW! ‐ E n h a n c e dJava application,new
wizards, and e-commerce CallSystem Science now! £195 i s t

« PERVASIVEWEB JUMP START P R O G R A M- Including Tango he
3.5 Web DevelopmentStudio, Pervasive SQL, and Apache Web Server.
FreeCDoffered until 31st May 1999

‘@PLEASE CALL IFTHE ITEM YOU ARE LOOKONG FOR1SNOT USTED @CALL FOROURCOMPREHENSIVECATALOGUE @PRICES ARE EXCLUSIVE OFVAT @SHIPPINGTOMAINLAND UK
5 5170.00. SAMEDAY LONDON DEUVERY AT COST @PRICES ARE SUBJECT TO CHANGE - P L E A S ECALL TOCHECK @VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS

www.systemscience.co.uk



Well-tempered
rants
Dear Sir,
u s e dt oread .EXE(as i t was)
ages ago (1991?)but gave up
when the only bits sti l l worth
readingwere Jules’ well‑
tempered rants. I just picked up
a copy of the January ’99
edition from a friend’s desk,
andI see that Jules is sti l l at it
( M F C- myfavourite code). The
MFC ran t is superb; it’s concise,
accurate, and sums up about 10
years of the average graduate
developer's experience.

Glad to see that he hasn't
fallen victim to his fame, gone
al l Jerry Pournelle,or lost his
precise sense of irony.

One point though. I agree
entirely, but then I think whol
would have preferred to have
dominate the desktop, the
commodity applications, and
the software development tools
marketplaces over the last 10
years. Sun? Oracle? Novell?
Lotus? Borland? IBM? Apple?
God forbid... Microsoft might
be mediocre in the extreme,
and asyou note none of their
tools scale up or down, but at
least their cock-ups are
mediocre too.

And Microsoft might bea
nasty un-ethical predator to i ts
competition, but at least it has
previously treated developers
within its environment as
‘friendly’. Idon’t know when
you last tried to contact one of
these other ‘giants’ to find out
what was required or available
to develop software for their
environments, but I started to
run out of pounds-of-flesh
before I ' deven beenallowed to
get the par t number of the
equivalent of an SDK for most
of them. Borlandwas better
than most of the others,and its
compilers were very nice, if a
l itt le cheap and cheerful, but I
blame it for the Wizard/IDE
debacle that Microsoft now
suffer from.

I wonder, if Borland hadn't
pushed sohard its OWL, IDEs,
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W e w e l c o m e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o s o f t w a r e
d e v e l o p m e n t . P l e a s e w r i t e t o : T h e e d i t o r , E X E M a g a z i n e ,
S t . G i l es 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 e d i t o r i a l @ e x e . c o . u k .

‘tick buttons’ ,etc,aswell as
their applications, whether
Microsoft would haveleft its
compilers and librariesas base
commodity goods, and we could
have hada decent bit of
planningand forethought and
some nice tools layeredon top
by individual vendors (not , need
I say, the CASE vendors, who
manage to release the worst
quality, badly designed, and
most ill-suited tools, but expect
you to adopt their procedures).

Oh well, I see I ’mgetting
carried away ‐ this wasn’t
meant to be my rant,but a
congratulations and smile t o a
familiar face.

Keep it going... and good luck
Tim Meadowcroft
tim@compansr.demon.co.uk

Bitterexperience
Dear Sir,
I'vejust readMayhem (Home
Alone, February),and I
sympathise with the situation
your SOL (Sweet Old Lady)was
in. I usedto work for Granville
Technology ( the parent
company of Time, and other
companies) on the technical
support line. We were paid
nothing for our work there,
probably because of the cheap
price of PCs.And new recruits
at the time were being
employed morefor their
communication skills than
anything else. This would be
fine if they hadany technical
initiative or if Granville had an
expert system to allow these
‘Computer Novices’ to work
through solvingproblems even
when they didn’t have the
knowledge themselves.

I think that the whole
computer market has placed
itself in an ever-decreasing
circle, where a l l the companies
are t ry ing to undercut each
other, supplying cheap

components, and, as you say,
not being able to afford to
support the products they are
selling. Perhaps they should
take a leafout of the book of a
companylike Dell; although
not perfect, it chargesmore to
provide better service and
better equipment.

l a m now working in the
software development industry,
as my degree dictated, and I
have to say my experience with
Granville has left mescarred. I
never want to work i n a
telephone/technical support
role again.
Nameandemailaddresssupplied

Homealone II
Dear Sir,
I j u s t readMayhem(HomeAlone,
February). I ’mnot surprised. I
had an on-going horror story
with Time which resolved itself
about a year ago. If you want to
publish i t , feel free.

Time has more court cases
pending against i t , and has
beenfeatured on BBC’s
Watchdog programme and
Which? magazine asa company
to avoid.

The fu l l gory details follow...
The Pentium II P300

machine costing £2,319.45 was
ordered on September 5, 1997
with the assurance that it
would turn up by the end of the
month. The only thing that did
t u r n up at the end of the month
wasa credit card bill! The
machine did not t u r n up unt i l
early November. ( I ’ m not sure
whether they are strictly
allowed to do this.)

When the machine did turn
up, the CDdid not work; the
cable was disconnected.

Next, the TV carddidn’t work
(asoftware fault), andthe
technical support were positively
unhelpfulwith the suggested
cure.The localstore fixed it .

The modem only worked at
the shop, and not on three
domestic phone lines where it
was tried. The shop swapped
modems, so it worked okay at
last.

[...Problems with the A: drive,
the soundcard, and the SCSI
card.And then the mouseand
keyboardwould not work...]

laskedfor my money back
(we l l anyone would wouldn’t
they after a l l that), and wrote to
Time. I waited two weeks for
headoffice to phone. They got
my name wrong and the
problem wrong, and said that
they wouldn’t give memy
money back.

I spoke to someone else who
said they'd take it back and test
i t , but the spokesman didn’t
think it was Time's fault, and
besides, I 'd loaded lots of
softwareon the machine, so
that was probably the problem.
(Isn’ t that what you do wi tha
computer?) Time also wanted to
charge me for not retaining the
original packaging!

After two weeks, Time sent
the computer back to me.A letter
was included in one of the boxes
saying that the components
worked - but not asI hoped.

Eventually,after engaging a
PC magazine's help and a very
expensive solici torI got part of
my money back.

I would recommend that no
one buys a Time PC. If you leave
it alone it wil l work fine
(probably), but if you do
anything with it ( l ike adding
extra hardwareor software) it’s
acomplete dog. It wasn’t until
March 1998 that I got some
money back. I then bought a
new machine froma localshop
for less money - and it works
like you'd expect.

Cheers.
Trevor Eddolls
Editor
Xephon
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Be to Borland.Yes, you readthat right.After makingab igfuss about
its ‘growing focus on enterprise computing’, Borland changed its

name to InpriseCorporation at the end of April lastyear. Almost exactly
nine months later, abouncing new baby was delivered in the shape of
borland.com.The arrivalof this particular baby isavery welcome event.
Put simply, the company hasfinally woken up to the fact that wooing big
corporates takesmore than a change of name,andthat ho ld ingon to your
existing customer base is just as important ‐ actually, far more so.

You might detect a s l ight ly cynical no te i n the above commen ts ,
but personally I ’m delighted that Borland ( I ’ m sure they won’t mind
if I call it that) is now making efforts to re tu rn to i ts roots.The last
th ing a n y of us want to see is adevelopment tools marketplace where
the only supplier is Microsoft. Up unt i l very recently, Borland seems
to have given every impressionof havinga corporate death wish. With
the resurrection of the brand name, I fervently hope that par t icu lar
corner has been turned...

Okay, enough of the po l i t i ca l commentating. What’s n e w in
C++Builder 4.0, and why should you buy it? As you’re probably aware,
Borland has a long-standing tradition of adding innovative features
to its Pascal language products firs t , and subsequently add ing the
same goodies to its C/C++ development systems. I ’m not quite sure
why Pascal/Delphi developers have the honour of being the guinea
pigs ‐ maybe it’s because the new code compiles that much faster
under Delphi than it does with C++?

V C L d o c k i n g support
In a nu tshe l l , C++Builder 4.0 gives C++ developers pretty much the
same feature set that’s provided by Delphi 4.0. Launching the n e w
development system is a somewhat slower process than it used to
be because, l i ke wi th Delphi 4, the n e w IDE is considerably la rge r
than i ts predecessor. As wi th i ts Object Pascal cousin, the IDE has
now been ‘packaged’, w i th most of the core IDE code res id ing in a
huge B P 1 file that t ips the scales at 3.7 MB. Once the IDE is up and
r u n n i n g , the first t h i n g you’ l l notice is the main application win ‑
dow, which n o w sportsa set of ‘tear-off ’ dockable toolbars. You can
p u l l these toolbars away f r o m the ma in w indow and leave t h e m
floating, bu t they won’t actually dock anywhere except back on the
main window. Even the component palette has been implemented
in this way, although the menu toolbar can’t be removed f rom the
main window.

Obviously, the same abi l i ty to create dock ing toolbars is avail‑
able to application programs created w i th C++Builder 4.0. How‑
ever, there is a penalty to pay. Borland has implemented dock ing
support at a v e r y low-level w i th in the VCL hierarchy, mean ing that
even basic classes such as T C o n t r o l have new properties and meth‑
ods such a s U n d o c H e i g h t , U n d o c W i d t h , D o c k O r i e n t a t i o n ,
D o S t a r t D o c k , D o E n d D o c k , and s o forth. T o b e honest, I ’m not con‑
vinced that this is the correct approach. I feel deeply uneasy about
c lu t ter ing up the low-level VCL ancestor classes w i th high-level
concepts such as dock ing . Aesthetic architectural sensibilities
n o t w i t h s t a n d i n g , y o u ’ l l also fi n d that the size o f a n E x z fi l e i n
C++Builder 4 i s cons ide rab ly l a r g e r than was the case w i t h
C++Builder 3.0. The size of an application comprising of a do-noth‑
i ng , empty fo rm has suddenly swollen f rom 191KB to 285 K B , rep ‑
resenting near ly 100 KB of extra code. I ' dhazard a guess that most
of that increase is due to the presence of docking code in the EXE

file, which is never needed and never called.
A whi le back, Jordan Russell, creator of the popular Toolbar97

docking component for Delphi,expressed the view that the new dock‑
i n g architecture in Delphi 4 (and thus, by inference, C++Builder 4.0)
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simply wasn’t the way to do it . I fear he may be right. As an alterna‑
tive to Borland’s new component docking arch i tec tu re , you could t r y
Russell’s toolbar (www.jordanr.ml.org), or check out the very sexy
ExpressBars components f r o m Developer Express (www.devex ‑
press.com), bu t it goes without saying that if y o u use these alternative
components in conjunction wi th Delphi 4 or C++Builder 4,you’ve sti l l
got to pu t up wi th the additional overhead of Borland’s docking code.
Because it’s so t i gh t l y bound into the deepest recesses of the VCL,
there’s no way of optionally removing i t .

While we’re on the subject of a l l th ings dockable, Borland has
made many of the IDE tool windows into dockable i t e m s . For exam‑

Figure 1‐ Here's an overall view of the new C++Builder development
environment.The new Class Explorer window is shown docked to the
Code Editor,though it can also be docked to the Object Inspector,the
Pro jec t Manager, and various other dockable IDEwindows.
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C++Builder
4,0‐the
onstruction
continues
The development division of Inprise,

borland.com, was launchedw i t h a new

version of i t s C++ visual development

system. DaveJewell takes a first look.
ple, you can make the Project Manager window visible in the usual
way, and you can then drag it across to the Object Inspector where‑
upon the two wi l l dock to one another. As wi th the dock ing win‑
dows in Microsoft’s Visual Studio development environment, you
can optionally disable the docking behaviour by r ight-cl icking a
specific window and unchecking the Dockable item from the result‑
i n g context menu.

Not on ly can the Project Manager and Object Inspector be
docked to one another, but you can dock either or both of them to
the Code Editor window, i f that’s what you want to do. Many of the
debugger windows can bedocked in the same way. Speaking of the

Figure 2 - The main IDEwindow has received the dockable treat‑
ment,and includessix separate toolbars, each of which can be ‘ t o rn
away’ from the application window and left floating. This includes
the component palette but not the program's menu bar.
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Figure3- Databasedevotees have been catered for w i th the inclu‑
sion of new Corba technology. A couple of wizards control the cre‑
ation of Corba client and server projects,and you' l l see that there's
also support for MicrosoftTransaction Server.

Code Ed i t o r , you ' l l find tha t , b y de f au l t , there’s a new Class
Exp lo re r window clinging, l impet-l ike to the left-hand side. The
Class Explorer is in the same category as the other dockable win‑
dows I’ve described so far, in the sense that they can a l l be docked
to one another in various ways. I d id find one strange omission in
the IDEdocking support ‐ under Delphi 4, it’s possible to moveone
tool window into the centre of another one and drop it there. If you
do this, it ’s taken asan indication that you want to coalesce the two
in to a single window that has tabs to swap between the two views.
This is a nice feature ( i n fact, I find it indispensable to minimise
the amount of screen estate used by mult iple tool w indows ) but I
couldn’t get the C++Builder IDE to play ball in this respect.

Class exploration
The Class Explorer window is new to C++Builder but will already be
familiar to Delphi 4 developers. In essence, it provides an object-ori‑
ented view of a project with the project as the roo t , the various forms
below the roo t , and then the individual form controlsandmethods
beneatheach form. If youdouble-click the nameof amethod, the Code
Editor window wi l l jump to the code for that method, whereas if you
click a control, you ' l l be taken to the location of that control's decla‑
ration in the overall form definition. You can use the Class Explorer
in one of two modes.There’sa ‘flat’ mode,which displaysal l the forms
for the entire project, and there’s a ‘per file’ mode, which shows only
the stuff that pertains to the current file.

The Class Explorer certainly helps you to find your way around
insidea large project, but I couldn’t help th i nk i ng that the system
imposes too r ig ida demarcation between the code view and the form
view, and that the overall degree of ‘synergy’ could be improved. For
example, if you right-click a method, you ' l l see a context menu that
offers you the choice of jumping to the method's implementation or
declaration. So far so good. But there’s no option for deleting an
existing fo rm , control, or method from the Class Explorer, and nor
can you rename any of the displayed items ‐ unlike with the Delphi
4Class Explorer.SupposeI right-click on a control - it would benice
if the context menuhada ‘Properties’ e n t r y that took mestraight to
the Object Inspector, wi th the clicked control already selected. Dou‑
ble-cl icking a control should take me to the form (no t to the Code
Ed i t o r ! ) wi th the control selected as before. My opinion i s that the
Class Explorer gives every indication of being a has t i l y cobbled
together ‘me-too’ response to the likes of CodeRush. It hasn’t been
properly thought through, and doesn’t do ha l f of what it should do.
I made similar comments in my review of Delphi 4 (Delphi 4 - the
next generation, EXE, August 1998). The same things could be said
about thedockable Class Hierarchy window,which is accessedfrom
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acontext menu item in the Class Explorer - it’s really displaying the
same information as Class Explorer,and doesn’t b r i n g anything
drastically new to the party.

An insightful addition...
Fortunately, these deficiencies are well compensated for by the much
more useful Code Insight facilities. Previous versions of C++Builder
implementedonly a relatively small subset of the Code Insight features
that were available to Delphidevelopers. Withversion 4,parity hasbeen
restored. For example, if you type the name of some object variable
pointer andthenfollow it with the C++ arrow operator ( ->)you’ll bepre‑
sentedwitha listof possiblemethods,properties,public fields, or what‑
ever. Chooseone and it gets insertedat the current editor position.This
is referredto by BorlandasCode Completion.There’s also Code Brows‑
ing, which allows you to jump quickly to the place where a part icular
method,class,or data type is defined.If you press the Ctrlkey while mov‑
i ng the mouse over program identifiers in the Code Editor window,
browse-able itemswil l behighlightedanddisplayedwith an underscore,
just likea hypertext link. If youclick the highlighted item, the file con‑
taining the declaration wi l l beopened, and the cursor placed at the rel‑
evant declaration. This sort of fac i l i ty is much more useful in
C++Builder than it is in Delphi: in Object Pascalthe methods of a class
are almost invariably located in the same file as the declaration of that
class, whereas in C++, of course, declarations go in a header
file with the actual code in the c p p file of the same name.

Still wi th Code Insight, the Code Parameters facility has
now been added. This works by popping up a small t ip win‑
dow that ‘walks’ through the listof parameters to a function
asyou type them in. This is extremely usefulwhen working
with Windows API routinesthat take alargenumberof para‑
meters. Finally, there’s anew ToolTip Symbol Insight facil‑
i ty. You can move the mouse over an identifier (this time,
sans the Ctr l key) and you'l l see a small t ip window indicat‑
ing the filename and line number of the corresponding dec‑
laration.Added together,a l l these navigationalfacilities add
up to a comprehensive package, though there’s some overlap between
the different bits.

On the negative side, the IDE seems to take longer to retrieve the
necessary information than is the case w i th Delphi - and that’s true
even for t iny projects. On my 300 MHz, 128 MB Pentium II the cur‑
sor often changes to a watch-cursor for a second or soasI randomly

Figure 4-T h e new Class Hierarchy window provides a quick v iew
of the various forms in a project, together wi th the defined controls
and method handlers, whi le context menu entries allow you to nav‑
igate straight to the placewhere a clicked-on i tem has been defined.
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=lDlxJ
‘Welcome tothe VC++ Convers ionWizard

Use this wizard to create Borland C++Builder 4Project Groupsand
ProjectFilesfrom Microsoft VC++ equivalents.

The following pages willquide you through this automated process.

Figure 5 - C + + B u i l d e r4 now includes a Visua l C + + conversion wiz‑
ard, which takes an existing Visual C++ 5.0 project and creates a
set of equivalent files for use w i t h the C++Builder IDE.

move the mouse over different identifiers. Each time this happens,
a background thread is scurry ing away to get the necessary sym‑
bolic information for Code Insight.I f i t wasn’t successful (eg I move
the mouse over the declaration of some identifier ‐ there’s nothing
to retrieve ’cos we’re already at the declaration po in t ) then the I‑

beam simply changes to a watch-cursor and back again.
The overall effect is that the cursor has developed a bout
of hiccups!

Imentionedthat Code Insight in C+ Builder 4.0 is now
the equal of that in Delphi. Well, that’s not totally true. A
cute addition to Delphi 4 was a feature called Class Com‑
pletion. WithDelphi, it’spossible to type in aproperty dec‑
Jaration,h i t Ctrl-Shift-C and have the IDE generate a l l the
necessary support code for the property.Sadly, this feature
is conspicuously absent in the C++ version. Final ly,before
leaving the subject of navigational/Code Insight enhance‑
ments, Delphi’s Module Navigation feature didn’t make it

to C++ either. This is a keystroke combo (Ctrl-Shift-up/down-arrow)
that enables you to move instantly between a method body and the
methoddeclaration. I suspect that this fac i l i ty was too much l ikehard
work for the team at Borland, bearing in mind that the two live in dif‑
ferent files as already noted.

As you'd expect, assorted additions have been made to the VCL
l i b r a r y. I ’vealready discussed the changes that were made to T C o n ‑

t r o l in order to implement docking support. You’ll find that T c o n ‑

t r o l has another n e w proper ty called C o n s t r a i n t s . Th is i s a
persistent object (derived from T P e r s i s t e n t ) with four published
fields: M a x H e i g h t , M a x W i d t h , M i n H e i g h t , and M i n W i d t h . Us ing
these values y o u can specify the maximum and min imum dimen‑
sions of a control. Onceyou’ve established a constraint, the control
dimensions w i l l ‘bounce back’ to their min imum or maximum val‑
ues if y o u t r y to exceed them at design-time u s i n g the Object Inspec‑
tor. This faci l i ty is most l i ke l y to beof use for forms, where you don’t
want, for example, a form to be minimised such that certain v i ta l
information becomes obscured.

A th i rd change has been made to T C o n t rol in the f o r m of the
A n c h o r s property. This is a set property that determines whether a
childcontrol should maintaina fixed position relativeto the top, left,
bottom, or r i gh t edges of its parent. Because it’s a set, you can apply
one or more of these ‘anchors’ simultaneously. Used judiciously in
conjunction with the existingA l i g n property, this particular feature
can greatly simplify the resizing logic of an application.
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environments.
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DelphiTools
from Developer Express
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toolbar, menu, and sidebar system for the VCL architecture. You
can now incorporate the look and feel of today's most popular
commercial software applications and offer full runtime
customization of toolbars, menus, and sidebars to your
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ExpressOrgChart isa fully functional VCL component (both
data aware and non data aware), designed for the display and
editing of hierarchical tree data structures such as the contents of
a book or file system on a disc.

incl. source £85 ¥%

ExpressGrid Su i te , a grid designed specifically for Delphi and
C++Builder developers - includes the ExpressTreeList.

includes source re 165)
ExpressLibrary Launch April, 1999. A collection ofdata aware
and non-data aware edit controls along with non-visual
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Lights, camera,ActionLists!
Speakingof simplifying logic,C++Builder 4.0 now sports action lists. If
you're aslong in the tooth asme, you'll knowthat traditional Windows
programmingconsistedof awndProc functionwithahugesw i t c hstate‑
ment that dealt with all the possibleWindows messageswewere inter‑
ested in. Inside this s w i t c h statement, you'd typically have a second,
nested s w i t c h statement that handled al l the wParam possibilities that
needed to be fielded when responding to a wM_COMMAND message. Well,
happily, those ‘SpaghettiJunction’ daysare longgone for mostof us,but
at leastonecouldarguethat the ‘traditional’ approachhadthebenefitof
centralisingevent handling in oneplace.Thesedays,Delphi,C++Builder,
andVisual Basic all tend to encourage a systemwhereby event process‑
ing is split up intodozens of bite-sizedevent handlers.

The action list component, TA c t i o n L i s t , doesn’t radically change
that scenario,but it doesmake it mucheasier tomanageandreuseevent
handlers.Somefolks havedifficulty understandingtheconcepts here,so
letmegive you a blow-by-blow account. You start by droppingan action
listcomponent ontoyour form.This is anon-visualcomponentanddoes‑
n't show up at runtime. If you double-click the component, you’ll then
find yourself in theaction list editor. Fromhere, you canaddactions to
theaction list by using the right-click actionmenuor by using the tool‑
bar in the action list editor. An action contains a number of properties
sucha s C a p t i o n , Enab l e d ,C a t e g o r y ,Name,andChecked , togetherwith
the all-important OnExecu t e event handler. Suppose we’re
writ ingan emailprogramandwewant to implementa ‘Send
andReceiveNow’action.Wemight usethepreviousstringas
the caption, name the action SendReceive, set the category
to Comms, andadd the necessary code to theOnExecu te event
handler. Sofar we've defined our action, but unlike conven‑
tionalDelphi/C++Builderprogramming,theaction isn’t tied
toa single user interfaceelement. To connect the action toa
push-button(forexample), weadda push-button to our form
andset thepush-button’s A c t ion property to SendReceive.

(Note: I haven'tmentioned it before,butA c t i o n isanother
property that’s beenadded t o TCon t r o l . When you click a
component'’sA c t i o nproperty,you'llseeadrop-downlistof allthe actions
that havebeendefined in the action list.)

Here’s the really clever bit: as soon as you set the push-button’s
A c t i o n property to point toa definedaction,theC a p t i o nproperty of the

Figure6 -The newActiveX Control Data Bindings Editor makes it
possible to bindfields in a dataset to selected properties in a data‑
aware ActiveX control, thus ensuringthat changes in oneare auto‑
matically directed to the other. This shows the Value property of
the Microsoft Calendar control, bound to the HireDate field in an
Employee database.
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Figure 7 - T h e C++Builder IDE now includes the C++Builder Direct
applet.While you havea connection open to the Internet,this applet
cha ts away to an Inpr ise server and retrieves news stor ies and
press releases relating to Borland development tools.

button wi l l instantly change to reflect the caption st r ing that’s been
defined in the action. In a typical program you'll often want to trigger
the sameaction frommorethan one place,suchasa toolbar buttonand
acorrespondingmenu item.By pointingbothuser interfaceelementsat

thesameaction,you'vecentralisedcontrolandensuredthat
(for example)changing the action’s captionwi l l be reflected
in boththemenu itemandthebutton. Ina similarway,when
you changethe Checked and Enab l e d properties of an
action, any ‘dependent’ user interface elements wi l l be
redrawn to reflect the change. In fact, the TAct ion object (a
single element in the action l ist) even hasan image index
property,which ( i n conjunction with the list’s I m a g e s prop‑
erty)allowsaglyph to beassociatedwitheachaction.Again,
this wil l automatically display on bitmapped buttons and
menu items.

The action list editor provides a numberof predefined
‘canned’ actions that relateto dataset manipulation(next record,pre‑
vious record, etc), standard edit actions (cu t , copy, paste), and soon.
You can divide your actions up into categories within the action list
editor or, i f you prefer, you can place multiple action lists onto the
same fo rm , treating each action list asan individual category. If you
adopt the latter approach, the A c t i o n property of user interfaceele‑
ments wi l l show al l the actions defined acrossal l action lists.

Onewordof warning: beingan inveterate‘tweaker’ I inadvertently
set the width of the category column in the action list editor to zero,
and then found that the editor wouldn’t let meopen out the column
again! Even exi t ing the IDE and restart ing didn’t fix the problem.
After a bi t of registry spelunking, I tracked the problem down to the
fol lowing place - there’s a value called C a t e g o r y w i d t h a t this key
location. If the samething happens to you, you'l l know where to go:
HKEY_CURRENT_USER\Sof tware \Bor land \C++Bu i lde r \4 .0 \

P r o p e r t y E d i t o r s \ A c t i o n L i s t E d i t o r \ TA c t i o n L i s t
St i l l on the subject of VCL enhancements, Borland has added the

ab i l i t y to create VCL-based NT services by int roducing two new
classes: T S e r v i c e and TS e r v i c e A p p l i c a t i o n . The documentation
states that if you select Service or Service Application from the ‘New’
dialog repository (cl ick New on the File Menu) then a new Service
Wizard w i l l guide y ou through the rest of the process. Unfortunately,
the wizard in question was away on vacation at the time the product
was shipped, and you' l l find that no tmuch happens if you follow the
above procedure.However, I understandthat he’s now back in Scotts
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Valley for a spell (groan...)and you can have the pleasure of his com‑
pany by point ing your browser at: http://www.borland.com/devsup‑
port/beppbuilder/file_supplements.html.

EZ-COM, EZ-GO?
The dynamic array technology of Delphi 4has now beenported over
t o C++ land, courtesy o f anew C++ template called... D y n a m i c A r r a y.
As in the Delphi implementation, dynamic ar rays can be mult idi‑
mensional, but there is no built-in support for sparse arrays. The fol‑
lowingexample is taken from the online documentation:
i n t T o t a l A r r a y ( c o n s t D y n a m i c A r r a y < i n t > & a r r a y O f I n t )

1
i n t t o t a l = 0 ;
f o r ( i n t i = a r r a y O f I n t . L o w ; i < = a r r a y O f I n t . H i g h ; i + + )

t o t a l  + =  a r r a y O f I n t [ i ] ;
r e t u r n  t o t a l ;

As you may know,Windows 98offersthe capability to work withmul‑
tiple monitors, a feature which, needless to say, I haven’t had occasion
to use sofar. For those who dowish to add multiple monitor support to
their applications and utilities, Borlandhas simplified the under ly ing
API b y adding a new property, D e f a u l t M o n i t o r , t o the T C u s t o m F o r m

class. By setting this property you candetermine whether a particular
form appears on the primary monitor, whether it appears on the same
monitor as the application’s mainform, and so forth.

WhenC++Builder4.0 wasfirst announced, the pressreleaseproudly
proclaimed that it had a new feature called EZ-COM.I fu l ly
expected that this feature would allow me to use wizards to
create ActiveX controls f rom scratch, or at the very least
mightbementioned in the onlinehelp. In fact, neitherseems
to be the case, and I can’t help wondering exactly what hap‑
pened to EZ-COM.A case of EZ-COM,EZ-GO, perhaps?

Although I love the abi l i ty of C++Builder and Delph i
to convert an exist ing VCL component into an ActiveX
control, I reckon i t ’s h i g h time that both development
environments provided substant ia l ly more support for
the creation of ActiveX controls f rom scratch. After all,
the C++Builder press release rather aggressively talks
about movingawayfrom Visual C++ to C++Builder, and in fact this
version of the development system includes an increasedamount of
compatibility w i th ex is t ing Microsoft projects;there’s a n e w con‑

Figure8 -The Package Collection Editor is n e w to version 4.0. It
allows a number of B P L files to be compressed (us ing ZL ib ) and
rolled in to a single package collection file along with other needed
files, the idea being that it eases installation and deploymentissues.
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version ut i l i ty, called VCTOBPR, which is designed to convert exist‑
i n g Visual C++ 5.0 projects for C++Builder. With a l l this in m i n d , I
reckon it ’s t ime that Borland madea fu l l frontal assault on that

aspect of Visual C++ that i t ’s particularly good at ‐ creat‑
i ng ATL-based ActiveX controls f rom scratch.

One nice addition is the inclusion of the same ActiveX
data bind ing fac i l i ty that’s used in Delphi 4. I f you impor t
a data-aware ActiveX control i n t o C++Builder, drop i t o n a
form, and hook i t up to a data sou rce , you ' l l then find that
you’ve got a Data B i n d i n g s m e n u i tem on the control’s
right-click context menu.If you select this, you' l l see a data
bindings editor that displays a l l the fields in the current
data set, and the data-aware properties of the control, giv‑
i n gyou the opportunity toestablish bindings between com‑
patible fields and properties.

Another interesting snippet from the press release mentions ‘a
host of compiler enhancements inc lud ing Dynamic Compilation and
Adaptive Compiler Technology (ACT), which radica l ly speed com‑
pi ler buildprocesses’. Here again, this sounds deeply wonderful, bu t
I was unable to find any mention of dynamic compilation or ACT in
the actual ‘What’s New’ help file that ships with the product, n o r was
lable see any reference to these features in the Project Options dia‑
l og that controls compiler options. I even went sofar as to fire up
BCC32 .EXE, the command-line version of the C++ compiler, and look
through the l is t o f flags for any th ing that hinted at dynamic compi‑
lation or adaptive compiler technology. Not a dickybird.

As with Delphi 4,the Enterpr iseedition of C++Builder 4 supports
the bu i l d ing of Corba clientsand servers usingadditionalwizards in
the ‘New’ repository. In fact, there’s even a new Corba toolbar in the
IDE (hidden by default), which provides access to commonly needed
Corba operations. Corba support is provided by Inprise’s VisiBroker
ORB system, which comes on the same CD as C++Builder bu t is
installed through a separate procedure.

And goodies galore!
In accordance with recent practice, C++Builder4 is offered in three
different flavours: Standard, Professional, and Enterprise. In order to
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entice you into going for the latter two options, Borland is offering a
number of temptinggoodies. Not only doyou geta copy of JBuilder 2
(as you might have guessed, JBuilder 3 is waiting in the wings), but
you get a free Companion Tools CD. This contains a host of assorted
third par ty components and utilities ‐ according to Borland, several
thousand dollars worth. Essentially, what you get is the full version
of Borland C++ 5.02 together with a large number of tools, some of
which are identified as‘full ’ versions, and some as ‘lite’ or
‘trial’ versions.

In practice, when performing a few random checks, I
found a number of restrictions even in many of the items
that were supposedly full versions. For example, the so‑
called full version of Shrinker 3.4 actually displays a nag
message when the compressed executable is launched,
indicating that it’s been compressed with Shrinker. Simi‑
larly, the Wise installer setup program asks you fora ser‑
ial number and, if you haven't got one, insists on getting
your name,address, phone number,email information,etc,
and passing it on to Wise via an online registrationsystem.
The full version of ClassBuilder++ Lite is actually (according to the
supplier's documentation) a limited working version of the Standard
edition. I couldgoon , but you get the idea.Sadly,Borlandseems to have
acompletely different definition of ‘full’ to that usedby everyoneelse...

Conclusions? I'vesaid in the past that C++Builder is the best,most
productive ‐ and indeedfun to use- C++ development system for gen‑
eral Windows programming. I stand by that opinion, and even more
so with the new Code Insight features, dockable toolbar support,
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action lists,andother goodiesin this latest version. However,I ’mdis‑
appointedthat the company has resortedto issuingpressreleasesthat
mention features that are (how can I put it politely?) somewhat fugi‑
tive in the released product. I ’mequally disappointed that much of
the alleged ‘full version’ software on the Companion Tools disk isn’t
nearly asfullas it ought to be.Hopefully, there wil l beno moreof this
nonsense, my hope is that Borland has now turned a corner, and that

th ings wi l l only ge t better for the company. My fervent
wish is that the day of the bean counter is over, and that
Borland will now return to doing what it does best: creat‑
i ng excit ing and innovative developer tools, and sel l ing
them at prices that guarantee the volume neededto restore
the company’s flagging fortunes.

You can buy the Professionaland Enterpriseeditionsof
C++Builder 4 now, but ‐ at the time of wr i t ing ‐ the Stan‑
dard edition is sti l l some three weeks away. Presumably, it
will beavailableby the time you read these lines.Estimated
Street Pricesare £449 for the Professionaleditionand£1,699
for the Enterpr ise k i t . Most UK resellers offer cheaper

prices though. You can get more details on C++Builder, track down
product-features matr ixes, etc, f rom the official website at
http://www.borland.com/becpbuilder. a

DaveJewell is afreelanceconsultant, programmer, and technical
author specialising in low-levelsystemsprogrammingunder
Windows and DOS. He is the author of ‘Instant Delphi’published by
Wrox Press. You can contact Daveat Dave@HexManiac.com.
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The word
of Eric S.
Raymond

He is the hacker who influenced

Netscape to open up source access to

i t s browser, and he’s not stopping there.

Peter Col l inson hears f rom the

Open Source man of the moment.

r ic Raymond came to London to presenta keynote talk at the Open‑
Source ’99conference. Actually, he gave a couple of talks about what

we now call ‘Open Source Software’ and the community that develops
it. Raymond is the author of several papers that seek to understandthe
phenomenon of Open Source. Perhaps the most well known of these is
The C a t h e d r a land the B a z a a r,cited b ythe CEO o fNetscape a sthe rea‑
son that the company decided to open up source access to its browser.
My plan was to attend the conference and interview Raymond. How‑
ever, having listened to his first ta lk , I found that it covered most of my
init ial questions, and so I reproduce most of it here. I then added some
further questions to which Raymond replied by email.

‘The reason that we are here today is because of the successes of
an engineering culture and tradition that started in 1969, which is the
date of the beginnings of the Internet. The In te rne t was the first
extremely large scale, low transaction cost, collaborative medium
suitable for the development of software. An entireculture or perhaps
a social machine grew up around the Internet. A tradition of how to
wr i te software and how to communicate w i t h other developers
emerged dur ing that th i r ty years, but to the rest of the world it did so
almost invisibly. No one outside the Internet culture was payingatten‑
tion to what was going on.

It allchanged acouple of years ago,primarily asaresultof the devel‑
opment of Linux. Linus Torvalds took techniques and ideas that had
been simmering in the stew of the Internet for some years, and brought
them up toa new levelof intensity and consciousness. There is now con‑
siderable interest in de-centralised cooperative development because
those techniques displayedsomuchsuccess in the creationof Linux.Just
as importantly, wefinally developed a language to talk about them.

Let me give you a personal view on these developments. In one
sense, my involvement with this phenomenongoes back to the 1970s
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whenI first became involved with the Internet asa writer of code. But
our s tory really starts in late 1993, whenI first encountered Linux. It
posed me a dilemma. At that t ime , I had been wr i t i ng software for 15
years, and I thought I understood what it was that you needed to do to
create h igh quality software. There is a classical prescription for soft‑
ware engineering that is derived from Fred Brooks’ The Mythical Man
Month ( I S B N 0-201-83595-9). Brooks came up with what were appar‑
ently counter-intuitive thoughts.

He said, “adding more programmers to a project makes it later”.
And, more generally he predicted that “ i f you have n programmers
on a project, the amoun t of work that you can get done scales with n,
but because of your complexity overhead, the management overhead,
and the communications overhead, it really scales with n?”. So the
prescription that comes from classical software engineering is “keep
your development g r o u p small”, “have closely defined objectives so
you don’t wander o f f t r a c k ” , and “obsess about bugs”. Typically, if you
havefive months development t i m e then maybe if you are lucky you' l l
end up with perhapsa month or a month anda ha l f , to innovate, th ink
about new ways to do things, and think about architecture. A l l the
r e m a i n i n g time is spent debugging.

The Cathedral and the Bazaar
T h i s s c e n a r i o was what I understood about software engineer ing
and L i n u x posed me witha bit of aproblem. The notions proposed
by Brooks said that a n y t h i n g that was developed by 40,000 semi‑
a m a t e u r p r o g r a m m e r s w i th n o central management should b e
unusably buggy, a pi le of horr ib le dig i ta l rubble. Howeve r, when
I fi rs t booted L i n u x , i t was clear that i t was fa r f rom unusab le ;
I was in the presence of a general purpose operating system that
was substantially more powerful and more robust than any th ing I
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had ever used. How can this be? There was some contradiction
here. I decided to get involved with the Linux community and t r y
to figure out how they were getting away wi th i t .

The conclusions that I reached are contained in The Cathedral
and the Bazaar. The metaphor in the title of the paper is a delib‑
erate contrast. I wanted to suggest a contrast between the tradi‑
tional centralised, vert ical, pre-planned,almost authoritarian way
of doing things and the decentralised model, where you havea lot
of people babbling at each other, and there is an implied order that
arises from that, as if by a miracle. Interestingly enough, that order
turns out to be more complex and delicate than what we can
achieve by pre-planning.

The first of the three tactics that are characteristic of the Bazaar
style is “face outwards”. Bew i l l i ng to take input f rom outside y o u r
development group, outside y o u r organisat ion, outside your cul‑
ture, outside your coun t r y - f rom anywhere. You have to under‑
stand that other people can and w i l l contribute: bug reports, bug
character isat ions, design feedback, and even patches to y o u r
precious code.

The second tactic is “release early, release often”. This approach
is in stark contrast to the Cathedralstyle that tends to encourage long
release intervals with mostof the period between releases spent in
messingabout with bugs. In the traditional mode,weall havethe ten‑
dency to let the release slip a couple of months while we think “we'll
fix those last four bugson the problemlist,and then we'll beperfect”.
In the Bazaar mode, releasingearly and often seems to have the effect
of speeding up and intensifying the feedback loop.

The third tactic is “when somebody does some good work for your
project, say so ‐ praise them in public”.There’s not muchof a reward
that you can give peopleon the Internetapart from recognition. There
is no realconventional power relationshipon the Internet,so forcing
people to do things isn’t viable. There’s not muchscarcity economics
either. There’s scarcity in the surrounding culture, but if you are on
the Internet in the first place, then you haveenoughcomputingpower
andenough bandwidth. Youcouldalways use more,but you currently
havesufficient. It’shardfor meto give you moreof this kindof power
from someone else on the Internet,soit’s no use asa reward.Al l that
is left is rewardby peer esteem.

These three tactics leadus toa managementstyle that’senormously
different from the traditional prescription, but one that’s also enor‑
mously effective.As I said, these thoughtsareexpressed in greaterdetail
in the paper. I ' l lmoveonto what happenedafter the paper came out.

Towards Open Source
WhenI wrote the paper, I wasn’t intending to change the world; that
was an accident. I wanted to give the hacker culture - the Internet
developer community ‐ a method to discuss its own methods. It
seemed interesting that the tradition that had evolved was effec‑
tive, powerful, and completely unconscious. Nobody in the culture
was reflecting on what made the methods work. Nobody in the cul‑
tu re was rea l l y aware that they had a di f ferent development
methodfrom the traditional one. It was something that was passed
on by folklore and osmosis. It was something that you learned to
do from other people and then never think about. I thought that I
might be able to provide a useful service by dragging these meth‑
ods out into the l ight .

It was rather astonishingto me that the rest of the world actually
noticed.The most dramatic development was that Netscape Commu‑
nications released its browser source early last year. That was the
point whereI realisedthat my days of happy obscurity were over. It ’s
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The press doesn’t buy
abstract ideas without a

vivid personal story. I
seemed to he the person |
onthe spot; that’s why I amhere today.

a b i t s tar t l ing when you find out , after the fact, that the CEO of
Netscape has beengiv ing your name to the nationalpress.

However, the world was suddenly listening. But I realised that it
would bea flash in the pan unless someone stood up and became a
travellingevangelist to represent the hackercommunity to the media.
The press doesn’t buy abstract ideas without a vivid personal story. I
seemed to be the person on the spot; that’s why I am here today.

The term “Open Source” is a result of this act ivi ty. You didn’t
hear that term before last year, because we hadn't invented it yet.
We used to call the same code “free sof tware” , but we don’t a n y
more. The problem is that the term “free software” is inextricably
tied up wi th the GNU project, whose public stance isn’t acceptable
to m a n y people in suits.

Several people from the Linux development community realised
that getting the world to useour stuff was not a matter of convincing
them about our technology, or developing better technology. We
already hadbetter technology, and we'd hadthat for a long time. Unix
has been more stable, more reliable, and more effective than its com‑
petitionfor 25years. Wehadthe technology, but we'dnever had “Mar‑
keting”. This is a very badword to most hackers, sowe've neverdone
it effectively. Sosome friends of mineand I decided that we neededto
“rebrand the product”. Wesat down andbrainstormed labels for what
we had been doing that wouldn’t tu rn off the averageIT manager.
Open Source is the name that we came up with.

We then thought about marketing some more. There's a classic
strategy for marketing Unix; it’s the prevailing myth that the Unix
world had been runn ing on for many years. I t goes like this. You
think that Unix is wonderful, you want lot’s of people to use Unix.
So you find an engineer in a corporation where you want to sell
Un ix , and you persuade that engineer that Unix is wonderful. The
engineer comes excited and says “ w e need to tell our bosses”. The
bosses get enlightened and say “wow, we must tell our bosses”, and
the bosses tell their bossesand soon. Gradually,Unix enlightenment
percolates the organisation and finally the strategy peopleat the top
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The developers at Netscape
Communications didn’t
know that the browser was

going to beOpen Source
until their CEO announced it.

w r i n g their hands and say, “ I t is good”. This is a l l a nice theory, but
it doesn’t work.

The Unix world can perhaps be forgiven for not real ising that this
bottom-up approach was a completely losing strategy ( for 20 years) ,
because there were no good examples of strategy that d i d work. That
is, unt i l the Netscape release.

We realised that if you want to change the way people do things,
then you need to go in from the top. You need to reach the st ra tegy
people first, the CEOs, the CIOs, and CTOs, and whatever other alpha‑
bet soup is fashionable this week, and if you convince those people
that Open Source is a wonderful idea, then they w i l l impose that
vision on a l l the people beneath them. That’s what worked in the
Netscape case. In fact, the developers at Netscape Communications
didn’t know that the browser was going to be Open Source unt i l their
CEO announced it . They were as surprised as I was.

Weare putt inga lot of energy into what's essentially a media strat‑
egy designed to persuade the people involved with strategy and deci‑
sions that “yes, you can use Open Source in your corporation, and
things will bebetter”. There are some signs that the approach is work‑
ing. L inux gained market share by 212% by one measure ( 1 5 0 % by
another) . We are seeing a steadily increasing stream of adoptions by
companies. Significantly, many of these are from companies with no
historical ties to the technology industry whatsoever.’

A conversation between Unix hackers
As a Unix hacker of considerable years, I would take exception to the
Internet g i v i ng rise to Open Source. I would actually place the genesis
of Open Source very precisely in time ‐ the day that Lar ry Wallp u t out
thep a t c hprogram ( t o support the ‘B’ news code, I th ink) . Suddenly, we
could do what our licences allowed us to do: send our code to other peo‑
ple - and not include any significant Bell Labs code. So it’s a l l really
down toLarry.

My claim is that the Internet launchedthe tradition of open development
basedon published standards. Of course, wedidn’t haveactual code con‑
t inui ty until Unix.Certainly, h W a s an important tu rn ing point.

At the star t of both talks you asked some ‘service questions’ intended to
helpyou work out who was listening. ‘How many of you have read The
Cathedral and the Bazaar’ seemed an obvious one. ‘How many ofyouget
pa id to develop software’, also seemed relevant. The int r iguing question
was: ‘Forhowmanyofyou does your salary valuedependon thesale value
of the software’, to which you g o t quite a low answer: Couldy o u expand
on why you ask this question and what you find are typical responses?

Sure. I ask i t i n order t o p u n c t u r e a common illusion about the dis‑
tr ibution of programming jobs. Many p r o g r a m m e r s think that the
merchant-software market ( t h e only p a r t that would beeconomically
hi t by the movefrom closed-source to open ) supplies most of the devel‑
opment jobs in the world. This isn’t true. Typical ly when I ask these
questionsI get a 1:20 ratio wi th jobs no t dependent on resale value
dominating, and much surprise from the audience at this.

The ‘ g r o u p offriends’ you mentioned in your talk havegone on tofound
the Open Source In i t i a t i ve , how d i d that come about?

It was founded because a few key people decided to do the market ing
thing r igh t .

What are the aims of the OSI? It seems to position itselfas a press-lob‑
bying group.

OSI exists to managethe Open Source Definition and its associated
cer t ificat ion m a r k , and to promote the Open Source idea. Besides
do ing outreach work , we offer advice on licences to people consider‑
i n g Open Source product releases.

What’syour position in the Foundation?I seem to pick up that you are
the President?How are things organised?

l a m presidentof a board of directors. Weare in the process of incor‑
porating as a non-profit organisation.

I seefrom the Web that the term Open Source is to be used to charac‑
terise aset of software licences thatfit aspecific definition. What's the
th ink ing here?
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Component Create
Conversion Assistant DB
DB Power Pro
Delphi 4 Standard / Pro
Delphi 4 Enterprise
Delphi 4 Pro/Ent Upgrade
Direct Access
DNotes / ( + s o u r c e )

DynaZIP 16bit/32 bit
Eagle CDK 16bi/32bit
Essentials Vol 1VCL directory
ExpressGrid Suite inc. source
FastNet VCL 30day/lyear sub!
Flashfiler
ImageLib Corporate Suite
Infinity FormGenWin/MAPI
InfoPower v e r s i o n 4 Std/Pro
L i s t& Label for Delphi

£125
£179
£165
£195
£340
£189

£120/255
£149
£150
£559
fcall
£129
£135
£119

£65
£79/410

£1535
2225/1125

£189
£99/ ( + 1 6 9 )

£175/189
£189/209

£47
£165

£1IS/175
£119
£365

£175/89
£145/199

WINDOWS TOOLS AND UTILITIES
Gantt OCX
Resource Manager VBX
Schedule VBX/OCX

TrueDBGrid Pro 6 VB/upgrade
True DBInput 5
True DBList Pro 5
TrueDBWizard

PDQComm OCX
QuickPak VB/J

Active Bar
Active Reports
DynamiCube

ActiveX Gallimaufry
SpyWorks 5 Pro ( i n c l upgrade subs)
StorageTools OCX
Version Stamper VBX/OCX

Button ObjX
Input Pro
List Pro
Tab Pro VBX/OCX

DataTree/DataMask/DataList
DataView
ActiveX Suite
Active Toolbox Standard/Pro

Artemis ActiveX/upgrade
Luxent 3D Business Graphics
Luxent Docs & Images
Luxent Docs & Images Annotations
Luxent MAP Images
Luxent Power Pack
Luxent WebGraphics Server

CodeReview Pro
DevPartner Studio VB
FailSafe Pro
Soft Ice

TrueTime VB or VC++

CapturePRO
FractalFX VBX
FXTools Gold
Imag
ImagXpress
RivetText
SuiteFace
VectorFX 32bit OCX

ActiveX Suite
Data Explorer 32bit
DataTable OCX/DLL
WinX Library

ActiveListBar
ActiveToolbar&Menu
ActiveThreed Plus
ActiveTreeView
ActiveSuite

Calendar Widgets
ClassAssist
Component Suite (Cal+Data+Des)
Data Widgets

Borland C++ 5
Borland C++ 5 Dev Suite
Borland C++Builder 4 Std
Borland C++Builder 4 Pro/Upg
Borland C++Builder 4 CS/Upg
BoundsChecker Pro C++
CC Rider 16/32/bundle
C-Vision from Gimpel
Codebase 6.3
Dart Power TCP Internet Tooll

DLL or VBX or ActiveX

£185
£189

£189/185

20/130
£119
£119
£165

£125
£149

£110
£265
£335

£60
£185
£90
£99

£135
£90

£165
£90

£79/79/79
£79

£325
£85/125

£129/99
£235
£235
£365
£365
£565
£635

fcall
fcall
£call

from £call
fcall

£135
£265
£265
£265
£599

£69
£265
£245

£199
£135

£135/135
£135

£95
£110
£125
£129
£379
£90

£157
£229

£1535/1125
£399

£220/300/400
£179
£330

DevPartner Studio for Visual C++

Great Circle Debugger Pro

£215

Designer Widgets
Sp_Assist
VBAssist

First Impression ActiveX
Formula One v6 Pro
Visual Components Studio
Visual Speller OCX

VS Data ActiveX
VS Direct

SFlexgrid Pro
VS Reports ActiveX
VSVBX/VSOCX
VSView OCX

AnswerWorks 3
Doc-To-Help v.4/Pro
ForeHelp 3/Premier
Help Magician Pro
RoboHelp Classic 7
RoboHelp Office
SOS Help! Info Author

Crystal Reports Pro v7/Upg.
Crystal Comm 3 2 ( + s o u r c e )

DemoShield 5.4
DemoQuick 16/32 bit
Dynamic Update
English Wizard SDK
ExtraFax for Lotus Notes Std/Lite
InstallShield 5.5 Pro
InstallShield Express Pro
PC-Install Win
R&R ReportWriter xBase 32bit v 8
Shrinker 3.0
soft SENTRY
Wise InstallMaker/Builder
Wise InstallMaster/Manager

3DGraphics Tools 16/32 VB/C++
Act iveDel ivery Std/Pro
Address Rapid Addressing SDK
Aegisv 3.6 1-5 user
Basic Constituents
Chart FX 98
Chart FX 16/32 bundle
DBest Barcodes for Win 16/32
DistKit Software Protection
ED for Windows v 3.8
ErgoPack for VB, VC++ and Delphi
Erwin Desktop for VB
Graphics Server SDK
LeadTools/ Pro
Map Tools
MKS Source Integrity/Pro
MKS Toolkit
MultiEdit /Evolve
Olectra Chart ActiveX
Olectra Resizer ActiveX
PVCS Tracker
Report FX 16/32/oundle
Sybase
TeeChart ProActiveX
TX Text Control OCX
VB Commander
VBCompress Pro
VB Language Manager Pro
Xbase++
XBTools++

Greenleaf Comm++
High Edit ProActive / Pro
IP*Works!
Leadtools 9 WinPro DLL 16/32
MKS Toolkit
MS Visual C++ 6.0 Pro/Enterprise
MS Visual C++ 6.0 Pro/Ent Upg
Object Master
PCLint f rom Gimpel
TrueDBGrid Pro for Visual C++
TrueTime Visual C++ Edition
VBTrv for C++

£315/495
£249/440

£199
£295
£459
£185

£249/Ecall
£135/(275)

£300
£575
£199
£250

£669/399
£480
£149
£145
£239

£99
£375

£125/£250
£500/£1125

£285/299
£175/289

£149
£350/user

£119
£289
£199

£345/375
£100
£145
£225
£395
£225

£325/675
£745

£450/995
£289

£99/99
£269
£165
£380

£199/199/275
QL Anywhere Studio/ 5user£285/685

£89
£279
£105
£130
£195
£369
£269

£199
£295/345

£185
£495/595

£299
£359/915
£180/499

£195
£179
£220

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

IClass Char t / (+ s o u r c e )

JClass Datasource/(+source) __£155/(375)
JClass Field/ (+ s o u r c e ) £155/(375)
IClass LiveTable/(+ s o u r c e ) £310/(785)
IDesignerPro 5 user/50 £130/465
JProbe Java Profiler £375
DataTable £135
Luxent WebGrid Pro £130
MS Visual J++ Pro £69
Multilizer Java Standard/Pro £125/250
NetIntellect £150
Protoview CalendarJ/ inc. source £99/235
Protoview JSuite/ inc.source £199/785
SuperCede Std/Pro £75/450
Sybase PowerJ Ents Special V2.0 £165
Sybase P o w e r ) Enterprise £1025
Visual Café 2.5 PDE/DDE £199/585
WinJ Component Library £135
TreeView) 55
VB 2 Java £59

Web Design & Authoring
Adobe PageMill
ColdFusion Home Site
ColdFusion Studio
Macromedia DreamWeaver
Macromedia Flash
MS FrontPage 98
NetObjects Fusion
NetObjects Team Fusion
Symantec Visual Page

£405/1545
£85

£334
£49/(175)

£310/785)

£79
£75

£279
£275
£239
£99

£195
from £695

£59

AR from £495
Carbon Copy f r o m £135
Distinct Dialup £625
Distinct Network Monitor £125
IMail Server f rom £730

j o r m a n Access Control 5/10 user £995/1495
Norman Virus Control f rom £69
Norton Utilities 95/NT £79/89
Nuts & Bolts from £375
Observer Base £895
pcAnywhere from £69
PGP from £995
Replica f r o m £345
Seagate Backup Exec f rom £475
Seagate D/top Management Suite from £1425
Seagate Manage Exec 1/5 user £650/2500
SysTrack £945
Total Virus Defense from £410
VirusScan from £49
WhatsUp / WhatsUp Gold £220/730
WinFax Pro 1/5 user £90349
WinINSTALL from £495
Zero Administration Client from £495

from £315

£185/1090
£2895

PowerBuilder 6.5 Desktop/Pro
PowerBuilder 6.5 Enterprise
PowerTCP Add-on for PowerBuilder

QBS Software Limited
Tel: +44 (0)181 956 8000
Fax: +44 (0)181 956 8010

MK Query Builder with source
Multilizer Std ( + s r c )

Orpheus 3
Quick Reports 3 with source

£645
£1795
£3145
£215

Advantage DB NetWare Srv 5 user
Advantage DB NetWare Srv 25 user
Advantage DB NetWare Srv 100 user

£79 HMAdvantage DB NT Srv 2 user DK
£175/350
£165/365

ReportBuilder Standard/Pro
ReportPrinter Pro Developer/Corp
TOLEAutomationClient
TeeChart Pro VCL + Source
TeeTree
Titan for Btrieve/+ source
Titan for Access 7/+ source
TopGrid/(+source)
Topaz
Transform Component Expert
Tsizer/ ( + s o u r c e ) £75M(115)

Advantage DB NT Srv 5 user
|Advantage DB NT Srv 25 user
Advantage ODBC Client kit
[Advantage API Client kit

£645
£1795
£195
£105

YEAR 2000
Centennial
Total Access Inspector 2000
Y2KFO!
Year 2000 Detective

from £24/user
£375

f r o m £265
from £125

www.qbss.com
S o r e2 E Si )

Certified
S o l u t i o n Provider Borland

L u F a i



Highlander is your one-stop,
high-quality shop for development
tools,where we know that you wan t
much,much
more thana
price anda
delivery
date.

You need
product advice,
installation tips
and knowledgeable support ,f r om a
company that is close to the
manufacturers and employs a t e a m
of experts w h o usethe products that
we sell,and so are uniquely
positioned to give you relevant,
time-tested advice.

Call Highlander today to
ge t good advice on the
best development
tools you can buy.

PEALE S I G H L A N DE HVOUS|

WISE INSTALLER
If your client has to spendhours struggling to install your software,he is getting off

to a bad start.Highlander Software Ltd is the Master DistributorandAuthorised
Training Centre forWise Solutions Inc.,manufacturerof

InstallBuilder,InstallMasterand Insta l lManager.The Wise rangeof
products allows you to develop professional installationsfor your

software that give afirst impressionyou can be proudof.With
features like advanced script editors,custom graphicseditors,

‘SmartPatchand
SetupCapture,SWeremeanttoshipnext

week,andwestill haventbuilt
the HelpandInstallationinles!~

need when developing your
installation.What's more, if

you are runningshortof
time ourWise consultants

can always helpyou get
it r ightquickly.

ROBOHELPOFFICE
RoboHelpOffice is the

fastest,easiest and most
professionalway to

produce industry
standard helpfiles, >

whether it befor =
Windows 98, ; 2

Windows 2000, Windows CE,WebHelp,Microsoft HTMLHelpor *
intranets.Asan activebusiness partner of BlueSkySoftwarewe _

havea good knowledge of both the RoboHELPproduct range ~~
and help authoring in g e n e r a l .Our consultants havecompleted help

projects for manywell knowcompanies,and areable to offer s u p p o r tto our clients
which is second to none.Whether you are looking to purchase RoboHELP/RoboHELP
Office,get some training to get up-to-speed,or bringan experienced consultant in to

save some time,Highlander is the RoboHELPspecialist.

JASMINE
Companies needto manage mountains of businessinformation‐ text aswell as

video,audio,and animation - thatcannot be stored in traditional d a t a b a s e s .This is
where you needJasmine.Jasmine works theway your business

works,allowing you to develop businessapplications in realworld
terms. It is the first and only industrialstrength,object-oriented
database that features a multimedia,Internet/intranet-enabled

application development system.Jasmine is acomplete
multimedia development solution in one

box,empowering businessesto build
next-generationapplications to
enter new markets,increase productivity,lower

costs,and boost the bottomline.

COLD FUSION
Cold Fusionfrom Allaire Software is the

leadingcross-platformWeb application server.
With intuitive visual tools

and proven server
technology,Cold Fusion

gives you the fastest way to
build and deploy scalable

solutions that integrate
browser,server,and

database technologies.Of
course, Highlander isable to giveyou more

than just a product price.Not only is
Highlanderan authorised Allaire Value
Added Partner,but we are also the only

Allaire AuthorisedTraining Centre in the UK.
Wecan even host your Cold Fusion

applications on our own server,and havea
full-time Cold Fusionconsultant to answer

any technical questions you have or
provide completeconsulting

support.



The O p e n SourceDefinition ( O S D ) t r i e s to express the social con t rac t
that holds the Open Source community t o g e t h e r . Whena license is
certified OSD-compliant, all users anddevelopers know they have cer‑
t a i n r i g h t s and i m m u n i t i e s that tend t oc r e a t e the r i g h t i n c e n t i v e sfor
collaborative development

The t e r m O p e n Source has been r e g i s t e r e d a s a c e r t i fi c a t i o n m a r k
Why is this?

Sothat it can be defended a g a i n s t malicious abuse by people and cor‑
p o r a t i o n s who see open source a s a c o m p e t i t i v e threat. W e intend t o

brand products as Open Source to reward v e n d o r s , and as a seal of
the k i n dof quality and robustness that only open-source peer r e v i e w

can p r o m o t e .

We seem to have several evolving models for businesses to use Open
Source. W e have Cygnus, who s u p p o r t and extend GNU p r o d u c t s , mak.
i n g money f r o m s u p p o r t and sales of documentation. Linux c o m p a n i e s

are also d o i n g this. There’s the Aladdin Enterprises model: g i v i n g away
‘old’ v e r s i o n s . There’s the newSendmai l Inc model: selling support and
proprietary a n c i l l a r y software. What’s y o u r v i e w son these models, their
successes and failures?

I t c e r t a i n l y looks l i ke thei r success i s i n c r e a s i n g , which i s good. I

w a n t source t o b e open where that makes e c o n o m i c success , and n o

further. The market wi l l find its o w n equi l ib r ium ‐ w h i c h , I t h i n k ,
wil l b e p re t t y much al l open-source a t the o p e r a t i n g s y s t e m / i n f r a

from different vendors.

T E C H N I Q U E SM O N D

I want source to be open

where that makes
economic success, and

no further.

s t r u c t u r e / c o m m u n i c a t i o n s level and a m i x o f open and closed a t

the applications level

In y o u r second talk you mentioned that it was bad to ‘fork’projects, how‑
ever Linux seems tobemore than one release; there are different v e r s i o n s

The problem for the consumer is which one to
buy. This seems to bea classical Unix pitfal l . What’s b e i n g done to pre‑
vent it happeningyet again?

Hav ing more than one distr ibution doesn’t e q u a t e to fork ing; they’re
a lot more l ike different selections from a common code base. Each
has a sl ight ly di fferent flavour or emphasis, but actual technical
i n c o m p a t i b i l i t i e sare quite rare. Efforts like the Linux Standards Base
e x i s t to address those.

To the m a n i n the s t r e e t , i e m e , Red Hat seems t o b e the market leader,
probably because they are spending more on m a k i n g themselves v i s i

ble. Are there d a n g e r s in one vendor becoming predominant? Would it

Aaargh...
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actual ly be a g o o d t h i n g when t h i n k i n g
about s e l l i n g i n t o businesses?

Red Hat’s dominance does make some peo‑
ple i n the c o m m u n i t y a l i t t le wary, but it’s
n o t l i ke t h e y can t u r n i n t o Microsoft or
anyth ing ; the sourcesa r e open. The p e r
c e p t i o n of a b i g , stable market-leader cer

t a i n l y helps us with business types.

Red H a t L i n u x comes on three CDs a n d is complete, in the sense
that i t has m a n y rea l ly usable appl icat ions bundled wi th it. Why
does the media c o n t i n u e t o i n s i s t t ha t L i n u x i s ‘ n o good for the
desktop’? What needs to be done to s t o p th i s p e r v a d i n g i m a g e

from persisting?

T i m e , and repeated whacks upside the head wi th a clue stick ! I think
there’s a s o r t o f i r o n law o f j o u r n a l i s m that e v e r y s t o r y has t o
include a n e g a t i v e so the r e p o r t e r w i l l look judicious and balanced.
This g i v e s journal ists a problem wi th hope, j o y , i dea l i sm, and suc.
cess. I see ‘ n o good for the desktop’ as a s o r t of empty r i tua l g e s t u r e

in fulfilment of that law.

I suspect that the L inux world really needs to s t a r t be ing supplied infor‑
mation about hardware f r o m the hardware manufacturers in the same
way that the Windows world does. Then I should beable to turnkey the
system for m y screen o r modem o r disk. I have zero clue how t o o p t i m i s e

Pervasive So f tware is THE
administrat ion d a t a m a n a g e m e n t so f tware f o r today’s small andPervasive. SQL Feature Highlights

R A Y M O N D

x f r e e 8 6 for my pa r t i cu la r screen, for example. What’s being done to
influencethe hardware vendors?

Moral p e r s u a s i o n . And, more t o the p o i n t , we’re growing o u r market
so fast that they realise they have to play

Asyou said in your talk, you’ve been thrust i n t o the limelight. Is it fun?
What’s g o o d or bad about i t ? What do y o u think is y o u r n e x t
personal step?

Fame is weird. People fly you firs t class, which is okay; the food is
better. On the other h a n d , you don’t g e t t i m e to hack much any ‑
more. You g e t recognised on the s t r e e t , and women’s glandular s y s ‑

t e m s instinctively t i l t in your direction ( y e s , even scruffy hackers
l i k e m e e x p e r i e n c e t h i s ) . O n the o the r h a n d , y o u r p r i v a t e l i f e
erodes and you spend way t o o much t ime on the phone and ta lk ing
w i t h journa l is ts . You choose y o u r objectives and you make y o u r
choice. I ’m d o i n g th i s public-advocate t h i n g o u t of loyalty to my
tribe. E s s e n t i a l l y , i t ’s a d i r t y job but s o m e b o d y ’ s g o t t o d o i t , and
I 've g o t the r i gh t brain c h e m i s t r y t o d o i t e f f e c t i v e l y . I ' l l stop when
i t ’s n o l o n g e r n e c e s s a r y and g o back t o d o i n g what I love bes t ,
which is solving problems and designing programs.
In the mean t ime , I do t r y to e n j o y the fun par ts . a

Peter Collinson is afreelance consultant specialising in Unix. Hecan
be reached electronically at pc@hil lside.co.uk, by phone on 01
761824, or on the Web at http://www.hil lside.co.uk.

lead ing prov ider o f zero‑

m e d i u m sized business. Pervas ive S o f t w a r e , f o r m e r l y B t r i e v e
@ Z e r o - DBA Technologies, t a r g e t s t h i s r a p i d l y g r o w i n g m a r k e t f o r z e r o ‑

administrat ion d a t a m a n a g e m e n t solutions because we believe t h a t
@Language Suppo r t :

sal Basi

@Server Platforms:

@Works ta t ion Platforms:
\ 95/98

@ Standards Support:
DBC leve l2, ANSI SQL 89& 92

Compat ib le w i th al l previous versions
of Bt r ieve , Scalable SQL a n d N e t Wa r e SQL

Tel +44 ( 0 ) 1306 877998 F a x + 4 4

www.southdown.co.uk/exe
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th is w i l l be a key focus f o r future business growth .

Then WE have the solution
www.southdown.co.uk/exe

f t w a r e (UK

Tel +44 (0) 1494 791119
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Phone:800-763-3766
OutsideUSA:408-263-2703
Fax:408-263-7452
E-Mail: info@soffront.com

En te rpr ise
So l u t i ons

HEEP DESK

KNOWLEDGE
MANAGEMENT

| AMO,7 SATISFACTION
UR~70 GuaranreEED

“The abil ity to ge t users up a n d r u n n i n g w i t h TRACK
in a sho r t p e r i o d of t i m e is inva luable . ”

G r e g B r y a n t - P r i n c i p a l S o f t w a r e E n g i n e e r ,
NNEC Techno l o g i e s , I n c .

‘It h a s a lso i m p r o v e d o u r cus t ome r b e c a u s ew e h a v e
a mo r e accura te w a y of t r ack i ng C u s t o m e r concerns . ”

E d M i s c h k o t - S o f t w a r e E n g i n e e r i n g M g r .
A t l a n t i s A e r o s p a c e C o r p .

“TRACK au t oma t e s i n t e r a c t i o n s w i t h re la ted t o o l s . ”
P e t e r Co f f e e - PC We e k , M a r c h 4 , 1 9 9 6

“W ins h a n d s d o w n in powe r, flexibility a n d ease-of-use.”
D a t a M a n a g e m e n t R e v i e w , J a n u a r y 1 9 9 6

“ Yo u c a n c r ea t e c u s t om screens a n d v i e w s to ta i l o r
TRACK to you r envi ronment. ”

M i c h e a l D e i g m a n - W i n d o w s N T, O c t o b e r 1 9 9 8

WWW.SOFFRONT.COM



The
Complete
Solution
for

Software
Distribution

“InstallShield
forWindowsCE

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

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

Ve r s i o n 2.1

DemoShield 5.4
A quick and easy way to give your software the
competitive edge.
* On-the-Fly Editing * New DemoWizard and Template Demos
* Enhanced Multilingual Support * ActiveX controls for Web-enabled
demos * Point-and-Click Design Environment and Media Libraries for
simple multimedia authoring * provide links to demos, Web pages, or

hielc }

Camandahs

other applications from within your demo * Setup Wizard for creating
a customised setup for distribution v i a CD, floppy disk, or the Internet
includes built-in macro reco rd i ng and screen capture tools to simulate
live action in y o u r demo

I t A l l S ta r t s H e r e ,

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

QBS Software Ltd.
Tel: +44(0)1819568000
Fox: +44 (0) 181956 8010

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

Software Corporation |
© Copyright 1998 InstallShield Software Corporation. All rights reserved. InstallShield is a registered trademark a n d se r v i c ema r k and DemoShield is a registered

trademark of InstallShie'd Corporation. DemoX and DemoNow are trademarks of InstallShield Software Technologies, Inc. The Yellow PadCheckiist is a
trademark of InstallShield Corporation (Patent Pending). “It Al Starts Here” is a service mark and registered t r a de mark of InstallShield Corporation. Windows is a

reg i s t e r ed trade m a r k of Microsoft Corporation. All other trade marks are prope r t i es of their respective owners.

www.installshield.com



T E C H N I Q U E S

Young developers never g r o w out of their toys. They just start programming them instead,

as Gavin S m y t h found out when he invested in Lego’s MindStorms robot kit.

Ik sure many of you played with Lego aschildren ‐ how many sti l l
do? Towards the end o f last year L e g o released M i n d S t o r m s ,

‘robotic Lego’, and the company estimates that about 50% of the ini‑
tial owners are teenage boys, with the r e s t be ing adults! ( O n e of my
friends told me his two-y

m a s . . . ) Before you dismiss i t a s yet another plastic toy w i th a naff
ar-old daughter wanted a set fo r Christ‑

n a m e , or leap at the chance to bui ld robots, here’s a look at what you
wil l b e g e t t i n g .

For £170 you are presented wi th a b ig fat box proclaiming that it
c o n t a i n s over 700 p i e c e s

bands. However, among al l the bricks, cogs, and axles are a bunch of
granted, ha l f a dozen of these are rubber

very i n t e r e s t i n g components:
An RCX controller ( s e e main p i c t u r e )

Two motors
@ Two touch sensors ( i e sw i t ches ! )
@ One l igh t sensor
@ An IR ‘tower’ to connect to y o u r PC
@ A Windows 95application CD

The controller is a large ‘brick’ ( a b o u t 4by
three i n p u t s ( f o r the s e n s o r s ) and three ou tpu ts ( f o r the m o t o r s , obvi‑
ously), and a t i n y brain (a Hitachi H8/300 s e r i e s m ic rop rocesso r ) . I n

normal use about 16KB of firmware is downloaded to this, leaving 6
KB for operational code after the firmware steals some more work ing
space. While this doesn’t sound very much , the Lego opcodes are fairly

5 b y 1.5 i n c h e s ) w i th
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high-level. However, with o n l y s i x i n p u t sand outputs and v a r i o u s lan:
guage r e s t r i c t i o n s , there’s not r e a l l y a lot y o u can do! I t i s possible t o

replace the firmware with s o m e t h i n g more i n t e r e s t i n g , such a s a
Forth interpreter, or even a J V M ( m a y b e n o t in 16K B ) but L e g o has
n o t released the firmware specificat ions
firmware later.

The RCX c o m m u n i c a t e s wi th y o u r P C v i a a n infrared l i n k , which

more on the subject of

is usual ly employed for down load ing the robot's application code,
but it isp o s s i b l etocontrol your creat ion directly.Although the man
ual states that the operat ional range is q u i t e short and IR is l ine of
sight, it appears that in a typical room reflections are sufficient to
keep in touch almost continuously. It is also possible to make one
RCX c o m m u n i c a t e with another, but that seems t o b e the only way
to extend beyond three i n p u t and three ou tpu t lines. (A l t hough the
processor has many more i n p u t s

f rom outside the RCX’s plastic casing). Mind you, it does offer the
possibility of a sort of Lego robot wars where the losers are brain

and o u t p u t s , none are accessible

washed b y the w i n n e r s

While this claims to be robotic Lego, it is rather under-powered.
The older educational toy, L e g o Dacta , seems to beq u i t e a bi t more
sophisticated, but Dacta does no t have a n y form of mobile ‘intelli‑
gent ’ control ler and MindStorms is the first robotics set available
t o the general public. There i s a similar look ing Lego C y b e r M a s t e r

k i t , which uses a radio l i nk instead o f i n f r a r e d , but this i sless pro‑
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t a s k main
{

// S a y what s o r t of sensor it is
S e n s o r ( I N _ 1 , IN_SWITCH );

w h i l e (  1 )  {
w a i t ( I N _ 1 = = 1 ) ; / / Wa i t u n t i l p r e s s e d
R e v e r s e ( OUT_A + OUT_B ) ;

L is t ing 1-An NQC program to trundle forwards and backwards.

Dim S w i t c h Va l A s I n t e g e r

PBr ickCt r l .Se tSensorMode 0, SWITCH_TYPE, 0
P B r i c k C t r l . S e t P o w e r " 0 2 " , CON, 7
PBr ickCtr l .SetFwd " 0 "
P B r i c k C t r l . O n  " 0 2 "

‘ W a i t u n t i l s w i t c h p r e s s e d
Do

S w i t c h v a l = P B r i c k C t r 1 . P o l 1 ( 9 ,
L o o p W h i l e SwitchVal = 0

P B r i c k C t r l . S e t R w d " 0 2 "

‘ Wait u n t i l s w i t c h r e l e a s e d
Do

S w i t c h Va l = P B r i c k C t r l . P o l 1 ( 9 ,
L o o p W h i l e S w i t c h v a l = 1

S w i t c h Va l = P B r i c k C t r 1 . P o l 1 ( 9 ,
L o o p Whi le Swi tchva l = 0

PBr ickCt r l .SetFwd "02"

‘ Wa i t u n t i l s w i t c h r e l e a s e d
Do

S w i t c h Va l = P B r i c k C t r l . P o l 1 ( 9 ,
L o o p Whi le Swi tchva l = 1

Listing 2- An equivalent VB program.

grammable. (When is someone going to create a radio to infrared
and vice versa transducer - that would bevery useful.)

Software opcodes
That's the hardwareout of the way. What about the software?The CD
contains an RCX code builder application: Lego software engineers
have devised this graphical language to build robot control code. For
Windows 95only, it is a very simple languagewith a cute but very slow
to usevisualdevelopment environment,which unfortunately imposes
more limitations on the already restrictedopcode set. To behonest, I
found i t so limited and slow that I gave up t r y i n g to do anyth ing
sophisticatedwith it very quickly. Figure1gives an indicationof pro‑
gramming in RCX code.

I’ve mentionedthe RCX opcodes a couple of times already. These
are effectively the byte code that the RCX firmware executes: RCX
code maps almost directly onto (a subset of) these opcodes. They
include the usual ari thmetic operations, but there are also com‑
mands to start and stop the motors, to control the speed and, of
course, to readthe sensors.The RCX virtual machineunfortunately
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has limited facilities: you can have only 32variables, most of which
are not accessible from an RCX code program; a subroutine cannot
call another one; there is a s imi lar inabi l i ty to nest most control
structures; and, while i t supports up to ten tasks, there is no built‑
in inter-task synchronisation.

Outside the box
Fortunately for us programmers, there are alternatives. Appar‑
ently a C variant, ‘Interactive C’, is on the way but Lego has been
beaten to it by DaveBaum with his ‘Not Quite C’ compiler (NQCC).
The language in th is case is a very restr icted C-like language,
which is rather moreexpressive than RCXcode: for example, it per‑
mits access to a l l of the global variables insteadofj u s t one. It is
much quicker to develop i n , but sti l l l imited by the range of avail‑
able RCX opcodes. An approach many may find more compelling is
the ActiveX control that Lego includeson the CD. As well as let t ing
you produce code to download to the RCX, you can drive the con‑
troller directly from the PC, just using it as a remote sensor and
motor unit.This offers muchmore excit ing possibilities: let the PC
act as the bra in , and hi tch up a few more sophisticated external
sensors such as a camera and see what happens. Lego did no t orig‑
inal ly release details of the control’s interface, but has since recti‑
fied this on the MindStorms website (see References,and follow the
l i nk to the MindStorms SDK).

Figure 1,and Listings 1and 2 show short programs written using
three different approaches.They makea robot trundle forwards until
it hits somethingand then reverse,and repeat. (Forbrevity, these list‑
ings omit initialisationsteps,error checking,and proper termination
of the main loop.)

/ * N a t i v e p r o g r a m , u s i n g legOS s e r v i c e s , * /
/ * t o t r u n d l e b a c k a n d f o r t h * /
# i n c l u d e “ d i r e c t - s e n s o r . h "
# i n c l u d e  " d i r e c t - m o t o r . h "

/ * Rou t i ne to h a n d l e bumper p r e s s * /
w a k e u p _ t bump( wakeup_t d a t a )
{

r e t u r n SENSOR_1 < 0 x 2 0 0 0 ;
}

/ * Ma in m o t o r c o n t r o l t a s k * /
i n t r o v e r _ d r i v e r ( v o i d )
{

m o t o r _ a _ s p e e d (  5  ) ;
m o t o r _ c _ s p e e d (  5  ) ;

f o r ( i ; )
{

s t a t i c MotorDi rect ion m = f w d ;

m o t o r _ a _ d i r (  m  ) ;
m o t o r _ c _ d i r (  m  ) ;

w a i t _ e v e n t ( &bump, 0 ) ;

}

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

e x e c i ( & r o v e r _ d r i v e r , 1, DEFAULT_STACK_SIZE );
t m _ s t a r t ( ) ; / * S t a r t t a s k i n g * /
r e t u r n  0 ;

Listing 3- A legOS program.
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There are further choices: you could emit opcodes directly ( i e
implement the back end of NQCC) or generatethem asobject code
from some other language, such as Smalltalk (yes, that has been
done). NQCC’s author is one of a dedicated group of RCX reverse‑
engineers and hackers determined to exploit the capabilit ies of
MindStorms. It is interesting to note that the GNU toolset already
includes the H8/300 series back end for gcc ‐ producinga cross-com‑
p i le r requires not much more than bui ld ing the GNU tools appro‑
priately, and some of these folks are decoding the firmware
with the goal of permit t ing ‘real’ C (++ ) to be r u n on the
machine. There is already a rudimentary executive
and hardware driver layer called /egOS. Lis t ing3
shows some code, similar to the other examples,
that runs natively on the H8/300 using legOS ser‑
vices. Al though th is looks much more complex
than the other solut ions, we are no longer labour‑
ing under the restrictive limitations of the RCX
firmware and can make much better use of the avail‑
able RAM (more than 32variables!) and processor.

Along wi th al l this third pa r t y work in software, there is a
fair amount of interest in the hardware issues. Initiatives include
expanding the r a n g e of sensors and effectors, in par t i cu la r
making devices for much less than Lego’s rather h igh prices. ( A l l
of this is, of course, thoroughly unofficial. I am quite certain that
Lego would frown upon any commercial c lon ing or MindStorms
extension i n d u s t r y. ) A n d there i s even a mini-CAD p r o g r a m ,
called LDraw, which is available to show o f f very cunning bits of
Lego building.

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

Bui ld ing a cross-compiler
GNU tools have a reputation for being portable. For the GNU com‑
pilers, you could even think of the front and back end as being
portable independently - there’s no reason for the target machine
to be the same as the host. For that matter,the host for the compiler
neednot bethe sameas the machine on which the compiler is being
bui l t (a so-called Canadian cross).

The GNU toolset is thus a favourite for cross-compilers. You find
the packages y o u requi re - typ ica l ly the C compiler (gcc),

assembler, and linker (part of the binary utilities package
binutils), and maybe the C l ibrary. You unpack them

(patching a few as necessary), bui ld them individ‑
ually, and instal l them. I f y o u want C++ and the
standard l ibrary, you repeat this wi th a few other
packages. In add i t ion , y o u need a set of GNU
native tools - obviously there is the compiler

(although you can build many of the GNU packages
with other compilers, it is easiest to use GNU tools), but

also things l ike make, sed, and a suitable shell (such as bash).
It is a nuisanceto collect a l l these different tools and packages, and
a tedious job to configure and build each. A much simpler alter‑
native is to make use of other people’s expertise. I found the easi‑
est way to create the desired set of tools under Windows was to grab
the Cygwin32 source, because it contains vir tual ly a l l that you need
to produce a cross-compilation environment (gcc, b inu t i l s , make,
e t c ) and build i t . It can be bui l t wi th any current set of GNU bina‑
ries (such as those found on Linux systems) o r, even more straight‑
forwardly, with Cygwin i tse l f under NT (Cygwin w i l l no t build

Okay, so why is EXE printing an article about an expensive toy? Here's
something to think about...

For years, we've been told that software should be produced i n a
very rigid engineering environment: think a lot beforehand, produce
rigid specifications, and work to them. There is a multitude of books
supporting this accepted wisdom, defining software lifecycle after
software lifecycle. Anyone who has looked at real world programs
realises this software production paradigm is naively optimistic (the
software /ie-cycle) - most software projects are late, bug-ridden, over
budget,and generally unsatisfactory. In fact, EdYourdon articulates
this message (well, almost) in his latest book, Death March (ISBN
0-13748310-4). Looking in the opposite direction, it is apparent that the
most productive programs are lashed together by untrained hackers
(no insult intended to trained hackers) with little or no upfront plan‑
ning. If there is any ‘design’ documentation, it is written at the end of
the development, when the only thing more tedious than writing doc‑
umentation is testing the application (assuming, of course, that the
project stil l has time left for such endeavours). Consider the popu‑
larity of hack-it-and-run languages like Perl! or Visual Basic, or the
addition of ‘edit and continue’ debugging to Visual C++, making it
easy to throw together what one might politely call ‘long term proto‑
types’. Compare that with the popularity of secure and safe languages
such as Ada!

Software engineering theoretical-best-practices have taken a lot
of inspirat ion from hardware engineering. Hardware design has
always been driven by the need to perform very rigorous planning at
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the start - nailing every potential variable down ‐ principally because
it is too expensive to fix later. Software is always malleable up to and
beyond release dates. By contrast, it is very costly or even impossi‑
ble to recover from an error such as making windscreen glass the
wrong shape for a car. Or, what if you are running out of time and over
budget? | guess you could leave the electrics out of the car, with that
particular feature pushed out to release 1.1! Mind you, a car crash is
probably more serious than a software one.

Toys like Lego have let kids (and adults who don't get out much)
build structures without the need to plan properly: an attitude of
experimentation is fostered, leading to the experience required to
make more efficient use of materials. Initial models tend to be bulky
and fragile. In later ones, you find that many components occupy sev‑
eral roles, such as bracing strut, axle holder, and a bit of decoration
- the models for which Lego provides instructions tend to exhibit
these properties (one of the most impressive, in my opinion, is the
Space Shuttle model). These ‘ideals’ runcounter to good modern pro‑
gramming prac t ice where minimising coupling is paramount.
Unfortunately, these models are fairly dumb creations - the most
exciting thing you can do is bung in a motor and see things go round.
Lego MindStorms, with the added frisson of a bit of intell igence,
makes these structures much more interesting and might create a
generation of combined software and hardware hackers.This time,
hardware design is taking a few ideas from software hackery. | won‑
der if it will lead to as many tedious books tell ing us how to design
hardware properly.
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Figure 1- An RCX code program

under Windows 95 , but once bui l t on NT the tools can be used on
a n y Win32 system). I downloaded the Cygw in binaries and s o u r c e ,
installed the f o r m e r , and unpacked the latter. Note that there is a

. c . Line 859 refers
n e . A f te r

c h a n g i n g i t , the f o l l o w i n g short sequence o f commands i s al l that

m i n o r e r r o r i n s r c \ g c c \ c o n fi g \ h 8 3 0 0 \ h 8 3

to a funct ion a r g u m e n t called n a m e when i t should be p n a
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is necessary to bui ld and install a cross-compilation e n v i r o n m e n t
t a r g e t i n g the H8/300 t o b e r u n o n the c u r r e n t h

- - t a r g e t = h 8 3 0 0

<  i n s t a l l

The -kon the last command is necessary because the install would
otherwise fa i l ‐- I have no t included the documentation source in
the build. After a l l t h i s , y o u have executables l i k e h 8 3

. e x e and h 8 3 0 ( E <eto use fo r cross-compilation.
Once the commands above have completed, there wi l l be new bina‑

r i e s under C:\Lego. You can copy them i n t o your existing Cygwin tree,
which saves a considerable a m o u n t of disk space by weeding o u t
duplicate files ( t o do the bui ld , y o u need an awful lot of disk space and
t i m e ) . You could p r u n e o u t some of the executables y o u w i l l neve r
need because the whole Cygwin package includes much more than the
minimum required, but I was too lazy to s o r t the wheat from the chaff.
For example, the debugger gd >is no t very useful
since you cannot debug on the Lego RCX tz

There are a few p o i n t s to be aware of. The C y g w i n compiler is
actually EGCS,n o t GNU C.The latter has b e c o m ea very stable com‑
piler, and therefore is slow to change. However, some folks felt that

rget.

they needed an environment in which to t r y o u t leading edge lan‑
guage features and compiler technology, and so the open source devel‑
o p m e n t of EGCS started. For most of u s , it makes l i t t l e difference
which is being used, though EGCS appears to produce t i gh te r code
than the GNU compiler.
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Many of the GNU package makefiles and scripts assume that the
shell i s / b i n / s h , s o you need t o copy s h . e x e from the Cygwin binary
directory to c : \ b i n . In add i t i on , you do have to use b a s h to r u n the
commands above: cmd . e xe is not up to the job. There are a couple of
potentialsurprises forWindows userswhen confrontedbybash. F i rs t ,
some command lines appear to be case-sensitive, particularly when
using wild cards, and some are not. It is wise to becareful and consis‑
tent in namingfiles. Second, the way you referencedisksother than the
one onwhich Cygwin is installed is very similar to accessingmultiple
disks under Unix ‐ you have to use a m o u n t command to make them
appear assubdirectories of the single root.

Finally, it is worth runn ing s t r i p on al l the built executables since
the makefilesdefaultto enabling debugging information in b ina r i es ,
bu lk ing them dramatically.

There is, of course , copious information about bui ld ing the GNU
tools on the Cygnus website.

Finally, |wonder howdifficult it is to buildGNAT (theGNUNew York
Ada Trans l a t o r ) for the RCX... Cygnus has recently announceda Java
front end ( g c j ) , which means maybe we can short ly have Java run‑
n ingon the RCX too.

Gavin Smyth is a real-timesoftware engineer andpart-time Windows
andLinuxhacker who has never reallygrown up. Hecan becontacted
at gavin@beesknees.freeserve.co.uk.

Lego MindStorms official site (www./egomindstorms.com)
As well as the expected promotional blurb, this hosts a set of ‘chal‑

Lego MindStorms Internalssite (www.crynwr.com|lego-robotics/)
This is a very useful s i te , containing basic information that Lego
neglected to tel l us, and linking to virtually every significant Lego
hacker's resourceonthe Internet, including referencestoH8/300proces‑
sor documents.
LUGnet (www./ugnet.com)
Although there is aLego Usenet group (news://rec.toys./ego), this site
hosts a much more interesting set of discussions.
LDraw (www.geocities.com/Athens|Parthenon|2244/Idraw.html)
The place to start if you're looking for Lego ‘CAD’ packages and related
tools.
LegOS (www.multimania.com|legos)
Home site of the legOS operating system development.
Cygwin32 site (sourceware.cygnus.com|cygwin)
The Cygnus site for porting GNU tools toWin32.
Comparison of MindStorms and the M IT programmable brick
(fredm.www.media.mit.edu|people/fredm|mindstorms|index.htm!)
FredMartin, ofthe MIT Media Laboratory,was one of the principal work‑
ers on the use of Lego in educational robotics and the MIT programma‑
ble b r i c k-research that can beviewed asproducing LegoMindStorms.
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pipeline?
Release your software without license

protect ion and you lose control.

Like running water, it could drain away ‑

risking your time, effort and future revenue.

The easy-to-use Sentinel range of License Try the Sentinel License Management Contact us today for
Management products from Rainbow will products for yourself. See how they your FREE Evaluation Ki t
safeguard your software. But they also safeguard and enhance your software! and Guide. Call
provide so much more- including flexible Your ready-to-use Sentinel Evaluation Kit
distribution, licensing and payment opt ions contains software and full documentation 0800 579200
What's more, secure, cost-effective and isavailable FREE. You'll also r e c e i v e or register via the Rainbow website
electronic software distribution and license the Rainbow Technologies Guide to http://europe.rainbow.com/uk/
act ivat ion is now available v i a the Internet, Software License Management
24 hours a day, with Sentinel Express.

entinel ‐ for watertight licensin
Rainbow Technologies, Sentinel House, 4 The Forum, Hanworth Lane, Chertsey, Surrey KT16 9JX



Before you learn Java,
here’s a lesson in economics

Or Free UKShipping

Buy the “Hands-On Java” CD-ROM ‐..£39.va
A New Standard in Computer Based Training
Bruce Eckel’s Hand’s-On Java CD is a professional tool for serious students of the Java programming
Language. Every aspect of Java is treated in depth, not just introduced. The CD contains more text, more
audio and more source code than any other Java CD-ROM. It goes beyond in-depth coverage of JAVA 1.1 to
explore 1.2 topics such as Swing and new collection classes.
Course Features: Pure Inheritance vs. Extension

CD contains the entire contents of Bruce Eckel’s acclaimed “Hands-On Java” fi e s ; =
5-day intensive seminar.
e 14 hours of audio lectures, synchronised with 500 slides of information
e Lectures begin with Java syntax and progress to advance topics such
as network programming, AWT, Beans and RMI

e Full JDK 1.1 coverage
e Over 15,000 lines of source code in 320 Java examples
e The CD contains two versions of Eckel’s excellent “Thinking in Java” book:
e A printable version
e Ascreen formatted 2,500-page hyper-linked version for easy viewing.
Includes 230 chapter, section and sub-heading hyper-links
and 3600 index links.

e The CD contains approx. 600MB of content.

About Bruce Eckel - (www.eckelobjects.com)
Bruce Eckel is an award-winning author, chair of the Java programming track K <
at Software Development’98, and one of the most well known independent ~
authorities on Java. Bruce, a 12 year veteran presenter, won the much CDCover
coveted Software Development Magazine’s Jolt Cola Award for programming
book of the year in 1996. £39
Using “Hands-On Java” CD-ROM Se d e r yas!1 “Hands-On Java” CDSelect the lesson you require, listen to the lively audio presentation whilst you
observe well-constructed slides on screen. At any time you can interrupt the Call 0181 317 7777
lesson to be taken directly to the relevant chapter in the ‘Thinking in Java’ sales@siliconriver.co.uk
book. Complete the supplied exe r c i s e s t o reinforce the lessons.

Silicon River
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.



Values versus objects
To help take advantage of the value-based C++ StandardTemplate

Library, Francis Glassborow shows how to create value types

make no apology for returningonce more to this subject because it
is the cornerstone of modernprogram methodologies. If you do not

have a clear understandingof the differences, you wi l l beforever per‑
petrating si l ly designs.

Another reason for having the concepts clear in your mind is that
the Standard Template Library (STL) of C++ is value-based. This is
not a design error. It is aconscious and deliberate element of the
design related to the need for efficiency. The first time the object-ori‑
ented fanatics come across this feature their hackles riseand they feel
that they have the evidence they need to hang the designers of the C++
Standard Library (C++SL).

What makes something a value? You m a y have your own answer,
but mine is that the type is freely copyable. In other words, it either
hasa compiler-generated copy constructor and copy assignment oper‑
ator or it has a publicly available copy constructor and copy assign‑
ment operator that obey the semantics of copying. Such semantics
should not changethe state of the thing being copiedand should gen‑
eratea copy whose state is indistinguishable from the original. If you
ever elect to break those semantics, you had better be very careful.
Most of the difficulties with the a u t o _ p t r template arose because it
does not have ( n o r can it have) strict copy semantics.

Let me present y o u wi th my viewpoint on the relat ionship
between objects and values: values are ei ther attributes or are
derived from objects.

Consider a pack of playing cards. Each card is unique in the pack
and hasa pair of distinguishing attributes that are permanentprop‑
erties of a card. You would be deeply suspicious of someone who
startedcopying cards while you were playingpoker. In this context, a
card is an object. Wemight code playingcards like this:
namespace PackOfCards {

enum S u i t { u n k n o w n , c l u b s , d i a m o n d s , h e a r t s , s p a d e s } ;

enum Denomination { u n s p e c i fi e d , a c e = 1 , jack=11 ,
k n a v e = 11 , queen=12, k i n g = 1 3 ) ;

c l a s s Card {
S u i t c o n s t s_m;
Denominat ion c o n s t d_m;

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

Card & ope ra to r= (Ca rd c o n s t & ) ;

p u b l i c :
C a r d ( S u i t s, Denomination d ) : s _ m ( s ) , d m ( d ) {}
e x p l i c i t C a r d ( i s t r e a m & = c i n ) ;

C a r d & c o n s t p r i n t O n ( o s t r e a m & = c o u t ) c o n s t ;

v i r t u a l ~ C a r d ( ) ;

ie
}
There are m a n y other elements that I would add to complete the
design of this class, but the above is enough for present purposes.

Traditionally, enums related to the data of a class were placed in
the class definition. I am currently experimenting with the idea that
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from n o n value-based classes.

they logically belong in the enclosing namespace. I would be inter‑
ested to hear readers opinions ( n o t g u t reactions please)of this idea.

The private data of the class encapsulates the two principalattrib‑
utes of a card. Note how well enuns fit the need for this k ind of sim‑
ple attribute (see A floating point attribute for an idea for provid ing
other attribute types).

Ihavemadethe attributes of a card c o n s t becauseoncea card has
been created it is what it is. | have provided a constructor that takes
values for the two attributes as arguments. Let me skip over the sec‑
ond constructor for amoment while I say something about the mem‑
ber function p r i n t O n ( ) . Its purpose i s t o provide a way o f sending
the attribute data to an output stream. It should bea c o n s t member
function because the process of output would not normal ly change
the state of an object. Actually, asall the data membersare c o n s t qual‑
ified al l the member functions should beas well.

Symmet ry suggests that i f you have a way of w r i t i n g data out
there should be a way of recovering i t . Norma l l y, that recovery
would bevia a member function (I would call mine g e t F r o m ( ) ) but
in this case we can only create objects from input. Wehave a rather
unusual constructor. If we add a couple of helper functions, we can
implement that constructor to do all the relevant work at the appro‑
priate stage. Something like:
Card : : C a r d ( i s t r e a m & i n ) : s _ m ( s u i t ( i n ) ) , d_m(denom( in ) ) { }

where the helper functions are in the encapsulating namespace( o r
p r i v a t e s t a t i c member functions if that is the way your coding
rules work ) and their prototypes are:
S u i t s u i t ( i s t r e a m & ) ;

Denomination d e n o m ( i s t r e a m & );

. . .A floating point attribute
You mightwonder how you could provideafloating pointattribute.Try
this for an idea:
c l a s s M e t r e {

doub le v a l u e ;
p u b l i c :

e x p l i c i t M e t r e ( d o u b l e v a l = 0 . 0 ) : v a l u e ( v a l ) { }
o p e r a t o r doub le ( ) { r e t u r n v a l u e } ; 9

enum, if there was sucha thing. There is an implicit conversion from
M e t r e to d o u b l e and an explicit ( i t requires a cast) conversion from
d o u b l e t o M e t r e , so:
M e t r e l e n 1 ( 2 . 3 ) , l e n 2 ( 2 . 5 ) ;
M e t r e a n s w e r ;
answer l e n l + l e n 2 ; / / ERROR
answer = M e t r e ( l e n l - l e n 2 ) ; / / O K

Inthis particularcase, you will probably want to do more sothat some
ofthe arithmetic operations areconstrained.Butthe basic ideashould
be part of your programmingtool kit.
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We apparently do not need a destructor,
but as I am going to derive from this class
I think it is better to provide one sothat we
can adda virtual qualification. Remember
that this is the signature of any class that
the designer has designed for derivation.
If you ever elect to derive f r o m a class wi th
a non-v i r tua l dest ruc tor, y o u should be

using p r i v a t e inheritance even if you then reveala l l the base class
interface v ia u s i n g declarations. A class wi th a non-vir tual
destructor has dangerous behaviour if y o u use a pointer to it to
point to a derived object.

The next t h i n g to th ink about is the two copy facilit ies. As y o u
know, if you do nothing, the compiler wi l l attemptto generate its own
copy constructor andcopy assignment.In this case, because there are
c o n s t qualified data members it cannot generate a copy assignment,
but it doesn’t cost much to make this explicit. As we w i l l see i n a
moment, these two functions should bep r o t e c t e d rather than p r i ‑
v a t e . That way they can be usedby derived classes.

The card class I have designed above is defini te ly no t a value
class; it cannot be copied, and one card cannot be assigned to
another. Suppose that y o u wanted to use a card as a model fo r
another, how could y o u go about it? Actual ly, y o u already have the
tools in the above design, but it requires a rather roundabout route.
You could use the p r i n t O n ( ) funct ion t o wri te the data out t o a
s t r i n g s t r e a m instance. Then you could use that special construc‑
tor (passing i t the s t r i n g s t r e a m instancea s a source stream) t o cre‑
ate a new card from the data. However, if you want to do this k indof
th ing very often it would beworth wr i t i ng a clone function to create
a c o p y by cal l ing the p r o t e c t e d copy constructor.

The fata l flaw
Wecome to the fatal flaw: we normally deal w i th cards as collections
(packs, hands, tricks, etc.) and the STL is value-based. Our card class
cannot be used in an STL collection because it is not a value-based
class. Wehave two choices. Wecan createa ‘basic collection of cards’
class to encapsulate the STL collection we want to use (probably a l is t )
and make i t a f r i e n d o f C a r d . O r w e can create a value type from
C a r d . Let us look at that second option.

: p u b l i c Card {
C a r d V a l u e ( S u i t s , Denomination d ) : C a r d ( s , d ) { }

CardValue ( C a r d & c o n s t c) : C a r d ( c ) { }

s t r u c t CardValue

CardValue & o p e r a t o r = ( C a r d Va l u e & c o n s t ) ;

Ba
That would normallybethe end of the matter.The other functions are
either compiler-generated satisfactorily or are inherited. Unfortu‑
nately, we w i l l almost certainly decide that the decision to make the
data c o n s t qualified is a cont inuing irritation. Perhaps we should
havebeenhappy to havethe data p r i v a t e andnothave botheredwi th
the c o n s t qualification.

Note how important the provision o f the p r o t e c t e d - c o p y facili‑
ties proves to be. That is the mechanism that allows us to extract the
value concept from the object.

Ihaveno doubt that many of you wi l l want to crit ique the ideas in
this column. Pleasedo so. That is exactly why I bother to expose them
for the paltry remunerationprovidedby EXEMagazine.(Onlyjoking.)

Las t month's problem
Look at the answer that was given to the previous month’s problem
( i t was about | | and<&operators and overloading them). Canyouspot
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a rather subtle (and frequently overlooked) requirement when you
elect to provide overloaded logical operators for a type?

It is almost certainly a very bad idea to overload «&and | | sim‑
ply because you cannot provide the same semantics for the user-pro‑
vided version as you w i l l for the bui l t- in versions. Remember that
the latter have a sequence point between the evaluation of the first
a n d second operands.

However, if you insist on doing so, you w i l l need to consider what
auser might expect from writ ing:
e x p l && exp2 && exp3;
Suchan expression statement is valid and meaningfulfor the built-in
operators. Essentially, it says ‘evaluate from left to r ight ( w i t h side
effects completed in a timely fashion) un t i l a sub-expression evalu‑
ates as false’. Similarly:
e x p l | | exp2 || exp3;
means evaluate left to r igh t un t i l an expression evaluates as true.

Whenyou decide t o provide your ownoverloadfor o p e r a t o r & & and
o p e r a t o r | | you must consider i f you intend that they b echained
together. Unless you are being particularly eccentric, your operators
wi l l returnb o o l .This meansthat afterevaluatingthe left-hand instance
of a logicaloperator youwil l havea b o o ! value.That meansthat the sec‑
ond logical operator w i l l have a b o o l left operand. Unless y o u have
thought al l this out and prepared for i t , it w i l l be a matter of pure luck
if the compiler issues a diagnostic. Code should no t re ly on luck.

This month's problem
Examine the fol lowing piece of pure C code and determine why i t
should not compile without a diagnostic. When you have done so,
decide whether the equivalent code in C++ (using i o s t r e a m objects)
should compile and execute correctly.
# i nc l ude  <s td i o .h>
# i n c l u d e  < c t y p e . h >

s t r u c t c h a r l 0 {
c h a r d a t a [ 1 0 ] ;

yi
t y p e d e f s t r u c t c h a r l 0 m y s t r i n g ;
m y s t r i n g uppercase(myst r ing i t e m ){

int .  is
f o r ( i = 0 ; i < 1 0 ; + + i ) i t e m . d a t a [ i ] = t o u p p e r ( i t e m . d a t a [ i ] ) ;
r e t u r n i t e m ;

}
i n t m a i n ( ) {

m y s t r i n g h e l l o = { " H e l l o " } ;

p r i n t f ( "%s Wo r l d " , h e l l o . d a t a );

r e t u r n  0 ;
ye =

On Saturday A p r i l 17,EXEand theAssociation of C& C++ Users wil l
beholdingtheirfirst Java and C/C++ (Jacc)Seminars event (inclusive
cost to EXEsubscribers andACCUmembers:£49.95). Speakers include
Bjarne Stroustrup, Steve Clamage, MikeBall, Nigel Warren, B i l l
Venners, DerekJones, andNickMaclaren.For moredetails check with
EXEon 0171970 6555, or visit either www.exe.co.uk or www.accu.org.

Association of C/C++ Userssubscriptions: individual£15, student
£7.50, corporate £80, Overload & C++ SIG£30 (includingACCU
membership). Forfurther informationand applicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 1PA,r ing 01865
246490, or email chair@accu.org.
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World class training
for Delphi professionals

Learn from the best
All our lecturers are developers themselves and are experts

in the topics they teach .
Hands-on training

All our courses are hands-on with a high practical content.

Personal attention
All our courses are limited to am a x i m u mof s i x delegates.

Wide range of courses
Delphi fundamentals, database, Web development,

client/server, M I D A S , object programming with C O M , and
Internet programming are all covered.

new Freetelephone support N e w
Up to 30 days free telephone support and advice after your

course helps you get the most from your training.
Convenient locations

Fully equipped, a i r conditioned training centres in Bristol
and London. The coffee’s no t bad either.

for full details
Te l 01452 770060
Fax 01452 770078
or visit our web site

www.brooksassociates.com

Borland
Connections

Partner

®) INPRISE Brooks
‘ s u c t i o n ASSOCiatesiF) tOENTRE Bismo

i s m o r e
Glos

GL6 7DG

GeoScope’ Java
Java Bean for Internet mapping

G e o S c o p e ®Java lets you create Internet and Intranet
applications and applets with vector and raster colour maps.
Platform-independent, versatile and robust, GeoScope will save
you t i m e and money in building applications with custom Internet
m a p p i n g . For live demos, point at:

http://www.webmapserver.com/

WebMapServer CGI toolkit lets you create Internet colour raster
mapping applications with pan, zoom & map query.

Ele Eat Yew Go CommuncaorHelp
c e 3 N 2 2 & w e s

Retoad Home Seach Gude Punt Secuty

ab” Bocamahs db Locatenfrp r a c a r e O d a mn

Geoscope®Java Demonstration *
Sosa w e t s

Qa Q
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a em F

a Sie ln iP ve
Digital Map Da taCopyright B a r t h o l o m e w , A Division o f H

MapServer Pro
Toolkits fo r mapping in Windows

MapServer Pro includes MapServer 4 and transparent
overlays and double buffering of screen displays for real-time
m a p p i n g such as vehicle tracking with satellite GPS.

MapServer 4 D L L , OCX & VCL let you build custom map
applications in your preferred development environment and
language for Windows95/98/NT. Includes import of vector and
raster map data, pan, z o o m , query o fmapobjects and map ex ten ts ,

ayer selection and tu rn on/off , spatial query, tiling and print ing.

RouteFinda for shortest route analysis between t w o points in
huge networks such asst ree ts , railways or telecoms. High-level
indexing gives fast results in lists or on map overlays.

Toolkits for m a p p i n g in Windows sold

Graticule 2 Blenheim Court , Leeds, LS2 9AE, UK
Tel: +44 (0)113 234 4000 Fax: +44 (0)113 246 5071
http://www.graticule.com sales@graticule.com



n s ! Computing
Continuing Professional Development

The Open University offers managers and professionals wi th
computing experience the chance to obtain an MSc degree
in Computing fo r Commerce and Industry, without taking
time o f f work. You do no t need a previous degree for entry
to the programme, although you will need appropriate
experience in computing and will probably have studied to
at least HND level.

Topics include
software engineering ¢ software development using Java
@project managemente relational database systems

6 mon t h course or an MSc
Courses can be studied individually or combined with others
from the Computing for Commerce and Industry (CCI)
programme to build a diploma or MSc degree. Your studies
will have immediate application to the workplace. See
http://cci.open.ac.uk.

Professional recogni t ion
CCl courses are used and recognized by many of the UK’s
leading companies and organizations. They are approved by the
IEE, IMechE and BCS for Continuing Professional Development
(CPD). Our Project Management course is accredited by the
Association for Project Management (APM) and_ the
Information Systems Examination Board (ISEB).

OUsupported open learning
All course material - including software, CD-ROM, course
books and assessment - are supplied. Your personal tutor, a
subject specialist, wil l provide you with advice and feedback.
You can also network with other students and tutors on the
OU’s conferencing system and attend an optional residential
school. You can fit your study around your work and family
commitments.

You will find Open University courses are practical and cost
effective and that they can build a real platform for
developing your career. Ring today or e-mail us at:
crel-gen@open.ac.uk - please quote ref CCI9CC.

Complete and send this coupon to: cc i9cc
| The Open University, POBox 625, Milton Keynes MK7 6AA.
I Please send meyour Computing for Commerce and Industry

prospectus.
Tick here if you have contacted the OU in the past.

M i c r o cosm L t d
1 Eastfield Road
We:
Bristol BS9 4AD

Tel: 0117 983
0117 983 0085

www.microcosm.co.uk
Fai

Choose f rom three secure sys tems
They all allow you to control where, when
and how your software is used and allow
you to change the settings remotely by
means of unique secure passwords.
@Dinkey Dong le - The smallest
hardware key in the world and yet packed
with features.
@Unlock-I t - ideal if you are distributing
via the Internet or CD-ROM but can be
used with any media. Can now be linked
to automatic credit card payment
facilities.
@CopyControl Floppy - Ifyou
distribute on floppy disc this
award winning software‑
based system is just
what you need.

bury-on-Trym

IMPORTANT
SAFETY NOTICE
Iomega Corporation is announcinga recall of the power supply
units provided with its external Jaz 2GB drives. The power supply
unit’s case may crack or separate, presenting a possible electrical
shock hazard. The drive and disks are not affected by this recall.

Model Number

Serial Number

If not, there is no problem with your power supply.
. If the serial number begins with these numbers, please call free phone:
0800 328 1938 (UK), 1800 201 601 (Ireland), 8am to 8pm Monday
to Friday, or contact Iomega at www.iomega.com/support/recalls/to
request a power supply exchange.

iomega.



Delphi and UML
Using UML, Mark Smith looks at some aspects of creating object models

that reflect concepts and constructs uniqueto Delphi.

ver the pastcouple of years the Unified ModellingLanguage (UML)
has become the standard way of drawing diagrams that describe

object models.With the publication late last year of the UML Reference
Manual (ISBN 0-201-30998-X)and the UML User Guide (ISBN 0-201-57168‑
4), wehavebotha definitive statement of the languageandanexcellent
commentary on its use.The UML is a fairly large and comprehensive
notation (thougheverything in UML is eithera ‘thing’, a relationship,
or a diagram) and it comes from a synthesis of several modelling tech‑
niques, notably those of Booch, Rumbaugh, and Jacobson with input
from many others. The best placeto get asummary of the UML is from
the Rationalwebsite: http://www.rational.com/uml/index.jtmpl,which
has several useful resources, including a printable UML quick refer‑
ence. If you want the full story, then the two booksmentionedabovegive
i t , but UML Distilled(ISBN 0-201-32563-2) by Mart in Fowler is a good
introduction to the major highlights.Essentially, UML describes nine
diagram types that helpyou think about your designs, document them,
and communicate them to others. I ’mgoing to restrict myself to talk‑
ingabout class diagrams.These show the features of the classes in your
model and the relationship between classes. A class is usually repre‑
sented by a three part box: the first pa r t containing the class name, the
second its attributes, and the third its methods. You represent l inks
betweenclasses aslinesbetweenthe boxes. Figure 1showsaUMLClass
diagram intendedto model train timetables and the important entities
associated with them.

UML tools
There are lots of tools on the market that support UML, and IanMur‑
phy lookedat severaldesignand UMLmodellingtools in the MarchEXE
(Simplicitybydesign). Representative tools areRosefrom RationalSoft‑
ware, Visio Professional from Visio Corporation, With Class 99from
Microgold, and Simply Objects from Adaptive Arts. Rose is a high-end
expensive tool, while With Classand Simply Objects compete at a lower
cost, though not necessarily lower qual i ty. With Class and Simply
Objects bothoffer Delphicode generation, though in this article I ’mnot
going to look at any code built automatically. Visio uses templates and
VBA customisation to provide UML modellingon top of the standard
Visio diagramming tool.

UML itself is free of language-specific implementation details, but
many vendors are offering UML tools with bindings for C++, Java, or
VisualBasic.To me,UMLseems to havea slight C++ bias ‐ features like
multiple inheritance, and C++ scope rules beingexamples of this. That
said, I want to look at how you can use UML to design Delphi applica‑
tions, focusingon howUMLcanbeextendedto cover thoseareas unique
to Delphi. I became interested in mapping UML to Delphiasa result of
playingaroundwith RationalRosethrough itsOLE interfaceas ameans
to build Delphi class definitions. While the goal of gettingany particu‑
lar UML tool to generate perfect Delphi code is probably unattainable,
weshould beable touseUMLtospecify enough informationfor another
programmer to beable to buildexactly what we had in mind.

One of the reasonswhy UMLis morepervasive thanoldermodelling
techniques is itsextensibility.Threeextensionmechanismsallow UML
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to cope with features uniqueto a problemdomainor programminglan‑
guage: stereotypes, tagged values, and constraints.

Stereotypes
The most visible way of extendingUML is through a stereotype. This
is litt le morethan a text marker that shows somedeviationfrom what
one would normally expect to see. This text marker is displayed thus:
« s t e r e o t y p e » With the word s t e r e o t y p e replaced b y whatever you
are t ry ing t o indicate. See I D o m a i n O b j e c t i n Figure 1 ,a class defini‑
tion showingthe « i n t e r f a c e »stereotype, with the intentiono f show‑
ing that I D o m a i n O b j e c t i s only a n interface and not a class.

Tagged values
A tagged value isapair of strings that storeapieceof informationabout
an element in the form t a g = v a u e . For example, you migh t add the
tagged value c r e a t e = t r u e t o a method declaration t o indicate that i t

should beviewed asa constructor for the object the method is part of.
You can have as many tagged values as you wish. UML defines about
sixty standard elements that can beused astag values, such as c r e a t e
mentioned previously,or p e r s i s t e n c e to describe if instances can out‑
livetheprocess that createdthem. Where UML( o r the tool you areusing)
does nothavean equivalent concept already defined,youcan inventyour
own tagged values toadd new informationabout a design element,pro‑
vided you define what the tagged value means. One disadvantage of
tagged values is that most tools (and the UML itself) do not offer any
means of displaying them on a diagram, and some tools do not yet sup‑
port tagged values. If so, put the tagged values in a noteon the diagram,
headed“Tags’,andassociatethe notewith the classyou want to apply the
tags to. Figure 1shows this for the T Tr a i n and TTimeTable classes.

Constraints
Constraints are a usefulway of adding meaningor expressingrestric‑
tions. A n y comment between braces is a constraint , and can be
expressed in natural language, program code, or Object Constraint
Language (OCL, a text language that can beused to add semantics to
an element in a way that is more rigorous than natural language, yet
free of implementationspecifics). Forexample, you might useOCL to
express the fact that a train’s maximum speed must be less than the
maximum permitted speed for the track segments that the train is
timetabled to r u n upon. Thus:
T i m e t a b l e . T r a c k S e g m e n t s ( [ n ] .MaxSpeed)}. Constraints appear o n
diagrams in their own box and surrounded by braces,asshown in Fig‑
ure 1 for the constraint attached to TTimeTab le .

{ T r a i n . M a x S p e e d  < =

Delphi issues
Probably the most important aspect of UML where Delphi is con‑
cerned is class modelling. Some tools (Wi th Class, Simply Objects)
import Delphi classes. but most makea less than perfect job of i t , so
you cannot easily have the VCL imported asa start ing point. I find
that a l l I need to do is declare the names of the ancestor classes that
lusefrom the VCL (TObject , T P e r s i s t e n t ) , andaddcollection types
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(such a s T S t r i n g s , T L i s t , T C o l l e c t i o n , and T i I n t e r ‑
f a c e d L i s t ) to act asancestors for collections of objects.

While UML supports properties and methods, it does
not ful ly capture some of the more subtle aspects of Del‑

ph iproperty declarations. The first realbugbear relates to Borland’s
categorisation of the property visibi l i ty declaration p u b l i s h e d as
being a scope issue, when in rea l i ty a l l it does is indicate that a prop ‑
er ty is to bestreamed. Youcan also stream n o n - p u b 1i s h e d properties
b y over r id ing T P e r s i s t e n t . D e fi n e P r o p e r t i e s , but I’ve only ever
needed to do this i n a new VCL component, which is beyond the scope
of what I hopeto achieve with UML.Simply Objects allows you to spec‑
i f y a visibi l i ty beyond those defined in UML thus allowing you to spec‑
i f y p u b l i s h e d ,but for other tools use the p e r s i s t e n c e = p e r s i s t e n t
tag, which is aU M L standard element. You can adopt a similar tag‑
g ing strategy for other directives such as o v e r r i d e and o v e r l o a d .

Asecond issue is the use of directives to modify how Delphi imple‑
ments a feature of a class. The d e f a u l t directive for properties trans‑
lates easily since most tools include the faci l i ty to add a default value
to an attribute. If the tool you are us ing does no t support this (Visio,
Rose,and With Class do, Simply Objects does not) , then you wi l l need
to add it as a tagged value for the property. For indexed properties
(such a s T D a t a s e t . F i e l d s where you need t o specify the index num‑
ber of the element of the Fields collection you want), specify a tag of
c o l l e c t i o n N a m e . d e f a u l t P r o p e r t y = t r u e t o indicate that this prop‑
er ty is to be the default one. For message handler methods, you can
use a tagged value o f the form m e s s a g e = m e s s a g e T y p e where m e s ‑

s a g e T y p e i s the name o f the type o f message you want t o handle.

Associations
Objects refer to other objects, and UML defines several types of associa‑
tion between objects that we need to take account of when converting
from UML to Delphi. In Figure 1wehave a simple association between
one train and many timetables. In this particular model, the timetable
knowsabout the kindof train that provides the service,butthe train does
not know what timetables it fills. In bui ld ing the T T i m e Ta b l e class, we
simply adda T r a i n : T T r a i n property and do nothing to T r r a i n . The
relationship between TTimeTab le and T T r a c k S e g m e n t i s more inter‑
esting:atimetable needsto refer toa numberof track segments together
that the train runson.The issueweneedto addresshere is lifetimeman‑
agement.The sections of track are referred to by a timetable,butarenot
partof aTTimeTable. Wecannotdestroy track segment objects when we

Tags
Persistence=Persistent
SQLTable=Train
SQL PrimaryKey=ID

ID: Integer

#Validate

destroy a timetable sinceother objects may beusingthe track segment.
Note that track segments can exist without being referred to by any
timetable. This sortof relationship is termedaggregationand is denoted
by the white diamond at the TTimeTab le end. In the model, I have
declared the Tr a c k S e g m e n t s property o f the TTimeTab le asa TList o f

TTrackSegmen t , which I code by creating a T L i s t descendent that can
only contain T T r a c k S e g m e n t objects. B y default, freeing the T r a c k S e g ‑
ments object i n the T T i m e Ta b l e destructor w i l l leave the associated
T T r a c k S e g m e n t objects still i n memory. I n contrast, a timetable i s com‑
posedof stops (where the train arrives and departs). A givenstop (a com‑
bination of place and t ime) can only appear on one timetable since no
two trains cansafely occupy the sameplaceat thesame time. This iscom‑
position, denoted b y the black diamond. The VCL Tc o l l e c t i o n class i s
a goodway of implementingsuchrelationshipssince it manages the life‑
time of the objects it owns, destroying them when the collection itself is
destroyed. We can infer that the T S t o p class descends from T C o l l e c ‑
t i o n I t e m since i t appears i n the definition o f T T i m e Ta b l e . S t o p s .

Templates
Templates are a usefulfeature of class models. UMLtemplates are sim‑
i la r to C++ templates in that they take a series of formal arguments
and produce a new class as a result. As an example, you could define
a L i s t o f template that takes a class as a parameter and produces a
T L i s t descendent that can only hold items of that class. I could have
defined T T i m e Ta b l e . S t o p s and T r a c k S e g m e n t sa s parameters t o
L i s t o O f and C o l l e c t i o n o f templates that produce descendents o f
TCollectionand T L i s t respectively, though doingsowould no thave
added to the clarity of the diagram. Since Object Pascal does not sup‑
por t templates, you need to code these descendent classes by hand,and
of the four tools, only Visio and Rose support showing templates on a
diagram, though With Class can designate a class as a template.

A sk i l l in the repertoire
UML is a usefulsk i l l in any developer’s repertoire, and moving from
a UML model to implementationcode can bemade much easier if you
use U M L extensions to show your intent. While I 've restrictedmyself
to l ook ing at class diagrams, y o u can use similar techniques with
other U M L diagram types. r

Mark Smith is a Delphicontractor, currentlyplaying with the world’s
biggest train set. You can reach himat msmitha@cix.co.uk.

<<interface>>IDomainObject

TTimeTable
TTrackSegmentTTrain

MaxSpeed: Integer
Train: TTrain

Stops: TCollection of TStop
TrackSegments: TList ofTTrackSegment

Validate

Tags
Tracks. DefaultProperty=True Arrive: TTime

Depart: TTime

{Train.MaxSpeed<=Timetable. Track[n].MaxSpeed} }

Figure 1 - T h etimetable class model

52

Platform
Station



GUERRILLA STATION
cena

GUERRILLA WINDOWS

ESSENTIAL MFC ( )

ESSENTIAL
COM(+)/C++

ESSENTIAL
COM(+)/VB

LEARNING SURVIVAL SKILLS
FASTEST T R A C K S

ESSENTIAL
WIN3S2
explores s e r v i c e s

s e c t i o n s o f the Win32
API providing critical
information for all C
and C++ developers,
including those u s i n g
COM,  DCOM,  or
MFC to develop
32-bit applications.

GUERRILLA
WINDOWS”
is an e x t r e m e o n e - presents the critical
week exper ience fo r i s s u e s in building
developers n e w to distributed apps with
Windows and C++ C O M and V B ,
who need to become | including multi
productive immedi threa:
ately u s i n g the and c r e a t i n g and
Windows S D K , C++, | deploying distributed
and COM. objects u s i n g M T S ,

MSMQ, and IIS.

G U E R R I L L AE S S E N T I A L  E S S E N T I A L
v B *COM(+)/C++ | COM(+)/VB

Whether y o u a r e a C++ or VB programmer,
Essential C O M ( - ) is the m o s t i m p o r t a n t
C O M c o u r s e . The information in this
course i s the c o r n e r s t o n e o fa l l the work
you'll do in COM. Issues covered include,
i n - p r o c & out-of-proc s e r v e r s , multithreading
and creat ing and deploying distributed
objects u s i n g MTS.

City Core Time Table
5 -day h a n d s - o n c o u r s e s underground
Survival Sk i l l S tops Time Locat ion

April May
“ 12/04-16/04 17/05-21/05 ‘England

EseentiolcoM(+) 03/05-07/05 Southern California
‘or C+programmers T a I a e

17/05-21/05 Portland
‘ 1005-14705 England

EssentialCOM(+) 12/04-16/04 Southern Californiafor VBprogrammers ‑

Portland

a England

Memensmmcatricgen S M E G Seaton Caltonv
“_ s i n g e 03/05-07/05 Boston

Portland

a ae OFFERED IN JUNE EnglandGuerrilla Windows™ ! Sccthara Calltenie
5 days and 5 nights of writing ae
C++ Windows apps

P ™ oomGuerrilla VB 26704-30704 Southern California
5days and 5nights of building i
COM apps in VB en

26/04-30/04 England
Guerrilla COM(+)” 12/04-16/0424/05-28/05 SouthernCalifornia

5days and 5nights of object Boston
model zen Portland

12704-16704 England
Essential MFC 19704-23704 24705-28705 Southern California

mastering the framework Boston
Portland

G U E R R I L L A
c o M ( + ) *
i s a 1 2 - h o u r - a - d a y,
hands-on i m m e r s i o n

in distributed C O M
& MTS p r o g r a m m i n g
and design techniques
The focus oft h i s

e v e n t i s t o build
distributed objects
in C++,

ESSENTIAL
MFC
c o v e r s MFC's c o m ‑
plete functionality
Emphasis on under‑
standing how MFC
works at the source ‑
code level, decisions
made by the designers,
and how those
decisions affect
y o u r p ro jec t

Registration a n d
I n f o r m a t i o n :

08000.562.265
within the UK

+44 1242.525.108
within Europe

800.699.1932
for the US

DEVELOPMENTOR
www.develop.com



How willyou cope?
A l i l C h a n g e that’s how!

At last you can implement and @ Aunique level of integration
manage the business processes between the different aspects
that you require to support the of configuration management
control of your development @ Uniform product technology
and the changes your and user interface for users
business imperatives and to learn
pressures subject you to in @A fully integrated view of
one CM solution ‐ change management andAllChange. version control information

@ Baselines
@ User Roles
@ Version Control

MS Excel @ Workspace, if
MS Project Management

@
e
@ Email @ Configuration
e
@

Integrated
@ MSWord

Seamless FTP Item Identification
VC++, VB @ Lifecycle Management

Configurable
A l l C h a n g e i s the ultimate i n
configurable tools ensuring that it is
your processes and your requirements
that are implemented

Supported
A l i C h a n g e is backed by configuration
management specialists providing training,
consultancy and technical support services
second to none.

L a tes a l e s House
‐ ~ Westpoint Court

Exeter EEX5 1DJbgit w t Eng l a n d
T e l :oa92 447780 B



Success with XML
Tom Guinther shows how to implement in Java the two basic

approaches to processing XML documents.

think it is safe to proclaim that the long glorious run that Java has
had as the most over-hyped technology of modern times is finally

over. Java, longexaltedby themedia asthe giantof giant killers,and
catapulted to stardom by the explosive growth of theWorld WideWeb,
must finally relinquish this crown to a newgroup of hopefuls led by
the likes of Jini, L inux, andXML.

While the future success or failure of J i n i is currently unclear,
Linux is makinga st rongmoveand haseverything to win andalmost
nothing to lose. XML, while clearly no t as sexy or cool as J i n i and
Linux, is my choice for the technology most l ike ly to succeed. While
the pundits declare XML as the solution to every problemplaguing
theWorldWideWeb, the developer community is mindfully usingthis
new technology to change howwe think about web development and
distributed client/server architectures.

Origins
XML has its beginnings in the document publishing world. Essen‑
tially, it is asimplified derivativeof the complex StandardGeneralised
Markup Language (SGML). The XML specification is owned by the
WSC, although many other vendors have provided backing and sub‑
mittedsuggested extensions.Theoriginal purposeof XML was to pro‑
vide apresentation-independentmechanismto createself-describing
documents. It is atag-based format ( l ikeHTML )that allowsdata to be
described in ahierarchicalway. UsinganXMLparser,software isable
to walk through the hierarchy of the document extracting the struc‑
ture of the document, its content, or both. The following stereotypi‑
cal example usesXML to describe the structure of a book.
<book>

< t i t l e > T h e bas ics of XML</ t i t le>
<chap te r>

< t i t l e>Abou t XML</ t i t le>
</chap te r>
<chapter>

< t i t l e >U s i n g XML</ t i t le>
< / c h ap t e r >

</book>
The title of the book is ‘Thebasics of XML’. It has two chapters: the
first ‘AboutXML’, and the second ‘UsingXML’. The general grammar
for defining elements is relatively straightforward, following the form
<element -name> to begin the element definition, and < / e l em e n t ‑
name> to end the definition. There are of coursemany other details,
but before we get into those I want to point out something that might
not beobvious. The element names book , t i t l e , and c h a p t e r have
nomeaningoutside the context of this particular XML file. New ele‑
ments are generally definedas they areencounteredand their mean‑
ing is left to interpretation by the code handl ing the document. This
is an important point because this type of functionality makes XML
a meta-language, or a language used to describe other languages. To
me this is one of the primary features that makes XML sopowerful,
and as you work with XML you'll constantly find new and powerful
ways to use it to describe and transmit your application data.

EXE a p r i l 1 9 9 9

Continuing ou r discussion of XML elements, i t is important to
remember that element names are case dependent. That means that
the elements <book> , <Book>, and <Boox> areal l different andare not
related in any specific way. If you have an element that doesn’t have
any content , then the element t a g can be abbreviated by us ing a
slightly modified form of the start-tag ( < e l emen t -name/> ) and drop‑
ping the end-tag.

Elementscanalso haveattributes,whicharespecifiedafter theele‑
ment namebut before the closing >.Eachattribute hasa nameanda
value and they are separated by an equal sign (= ) . An element can
havemore than one attribute asthe following example illustrates.
<datasource database="Oracle" name="Accounts">
< - - ! Add other i n f o rma t i on a f t e r t h i s comment - - >

< /da tasource>

Overall, XML syntax is slightly more complicated than the exam‑
ples may portray, but they are reflective of typical XML documents.
Mostof the syntax issuesthat I didn’t cover are relatedto dealingwith
white space and escapingspecial characters.

Logical and physical structures
An XMLdocument hasbotha logical anda physical structure,with the
logical representation describing the document form or the schema of
an object. The physical representation has to do with content and
includesnotonly the content of the document but references to outside
entities, suchas imagesor otherXMLdocuments.The logical represen‑
tation described by the XML data is a hierarchy of elements with well‑
definedparent,child, andsiblingrelationships.This type of structure is
well represented by a tree metaphor and existing documentation and
softwaremakeextensive useof this type of representation.

Our original example of the book ‘The basics of XML’ has the fol‑
lowing tree diagram.

t i t l e
chap te rb o o k ‐ ‐ _ ‑~‐‐‐‐ chap te r. t i t l e

t i t l e

Whenworkingwithan XMLprocessor your software is able to tra‑
verse the XML document using the tree metaphor, moving from par‑
ent to child andjumping form sibling to sibling as necessary. Having
the tree data representation is convenient when you want to add,
insert, or removea single nodeor an entire branch.

Of course, XML would bea pointless endeavour if everyone had to
write their ownXML parser andprocessor,especially if each processor
hada different API for accessingXMLelements. That’s where theW3C
comes in,defining the XML grammar and the Document Object Model
(DOM),a well-defined interfacefor manipulatingXML(andHTML)doc‑
uments.TheURLfor theDOMspecification ishttp://www.w3.org/DOM.
Therearea variety of workingdocuments, recommendations,andsoft‑
ware related to XML at http:/ /www.w3.org/XML. The W3SC is a great
resource for many things related to web technology, including all the
XML technologies such as DocumentType Definition (DTDs)and the
XML Stylesheet Language (XSL). For now, I ' l lconcentrate on the basic
programmingmodel for processsingXML documents.
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S A X and DOM
There are two basic approaches to processing
XML documents. The fi r s t is an event dr iven
model known as the S imp l i fied API f o r X M L
(SAX). The second is the tree-based Document
Object Model (DOM), which I mentioned previ‑
ous ly. The D O M uses the tree-based approach

and, whi le it is s l i g h t l y more complicated, it al lows a random‑
access approach that cannot be obtained using SAX. I t i s impor tan t
to make a semantic distinction between an X M L processor and an
XML parser. An XML processor typical ly takes an XML document,
gathers any external entit ies, and creates a representation of a l l
the document’s elements. While an X M L processor does parse an
XML file, the t e r m XML parser is generally used in a context that
implies that the X M L document is validated, usually against aDTD
that describes the legal element types and valid schema(s). An X M L
document m a y be syntact ica l ly l ega l , but not considered well‑
formed unless the content conforms to an external set of rules
(specified by a D T D ) .

The SAX,event-drivenprogrammingmodelallowsauser-defineddoc‑
ument handler to process each XML node as it is encountered. As the
document is processedthe document handler is calledfor specific events
that i t mightwant t o handle.Typicalevents are s t a r t D o c u m e n t ( ) , e n d ‑
D o c u m e n t ( ) , s t a r t E l e m e n t ( ) and e n d E l e m e n t ( ) . The Java imple‑
mentationof SAX providesan interfacecalled DocumentHandler,which
your code should implement to process document events. Your code

passes a reference t o your implementation o f D o c u m e n t H a n d l e r t o the
XML processor via the P a r s e r .se tDocumentHandler ( ) method.

The following code fragment defines a v e r y basic ‘echo’ for each
element within an XML document.
i m p o r t o r g . x m l . s a x . * ;
c l a s s MyHandler extends HandlerBase {

p r i v a t e i n t n e s t i n g = 0 ;

p u b l i c M y H a n d l e r ( ) { }

p r i v a t e v o i d t a b O u t ( i n t c o u n t ) {

S t r i n g t a b S t r = n e w S t r i n g ( ) ;

{ t a b S t r + = ' \ t ' ; }
S y s t e m . o u t . p r i n t  ( t a b S t r )

w h i l e ( c o u n t > 0 )

}

p u b l i c v o i d s t a r t E l e m e n t(java.lang.S ti n g name,

A t t r i b u t e L i s t  a t
tabOut ( n e s t i n g - - ) ;
S y s t e m . o u t . p r i n t l n ( " < " + n a m e + " > " )  ;

}
p u b l i c v o i d endElement ( j a v a . l a n g . S t r i n g n a m e ) {

tabOut ( - - n e s t i n g )
S y s t e m . o u t . p r i n t i n ( " < " + n a m e + " / > " )  ;

}
p u b l i c s t a t i c v o i d m a i n ( S t r i n g a r g s [ ] )

/ c r e a t e t h e document hand le r and p a r s e r
MyHand le r docHandler = new M y H a n d l e r ( ) ;

P a r s e r p a r s e r = new P a r s e r ( ) ;
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document h a n d l e r f o r t
tDocumentHandler ( d o c H a n d l e r )

IL document
a rse ("myXmlDocument.xml")

The class M y H a n d l e r extends a default base class
H a n d l e r B a s e , which is a general implementation

o f the D o c u m e n t H a n d l e r interface provided b y the SAX package.The
code creates a SAX parser, sets the document handler,and final ly calls
the p a r s e ( ) method of class P a r s e r to process the XML document.
The end result is that each element within the document is displayed
to the console in XML tag format.

The DOM approach is somewhat different and requires that your
code dr ive the process much more direct ly. The power of this
approach over SAX is that y o u r code has fu l l control over what is
processed, and when, as well as the added abi l i ty to create new docu‑
ments, or add, inser t , copy, or delete elements.

The fo l lowing example shows the basics of ident i fy ing an X M L
document to be processed, creating the image of the XML document
in tree-form, and obtain ing the root-element of the document.
{ r e s o l v e t h e i n p u t s o u r c e

F i l e x m l F i l e = R e s o l v e r. c r e a t e I n p u t S o u r c e ( n e w

F i l e ("myXmlDocument.xml") ) ;
c r e a t e t h e XML t r e e r e p r e s e n t a t i o n ( w i t h o u t v a l

Document x m l F i l e = XmlDocument.createXmlDocument (
f a l s e ) ;

Why should join
The Institution of Analysts
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Call us now for an information pack on 0181 567 2118
or see our new website on www.iap.org.uk

Analysts and Programmers
Culmington Road, London W13 9NH

x t  r e p r e s e n t a t i o n

Node r o o t = .~getDocumentElement ( ) . n o r m a l i z e ( ) ;

add more p r o c e s s i n g here

Most processing of XML documents using DOM revolves around the
class N o d e , or one of the specialised subclasses suchas E l e m e n t .As you
might expect, the typical operations on a Node are similar to any other
t ree implementation. Youcan get the typeof nodeusingg e t N o d e Ty p e( )
determine whether i t has children using h a s C h i l d r e n ( ) , and traverse
the nodes of the tree in a n y manner us ing the methods g e t ‑

F i r s t C h i l d ( ) , g e t L a s t C h i l d ( ) , g e t N e x t S i b l i n g ( ) , g e t P r e v i o u s ‑
S i b l i n g ( ) , and g e t P a r e n t N o d e ( ) . You can even obtain the XML
document object t o which the node belongs via g e t O w n e r D o c u m e n t ( ) .

Exploring Project X
Ihavebarely touched upon the capabilities of the DOM. The best place
I can recommend to start your own exploration is Project X, the new
XML initiativefor Java from Sun Microsystems(http://developerjava‑
s o f t . c o m / d e v e l o p e r / e a r l y A c c e s s / x m l / i n d e x . h t m l ) .  a

Tom Guinther is afreelancesoftwaredeveloper specialising in systems
software and internals. He can be reachedat tomg@nh.ultranet.com.
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LEADtools offers the widest variety of imaging technology available in a single integrated
development toolkit. LEADtools can be used to enhance and manipulate applications such as
image databases, printing and drawing programmes, video production systems and compressed
image transfer systems via networks or phone lines. LEADtools, unlike most other image
processing products, wil l support an extensive range of image file formats making it an
extremely powerful and versatile image development tool. LEADtools contains an impressive
collection of over 60 image processing features including:

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

P r i n t i n g
LEADtools performs all of the image processing necessary to
pr in t directly to any printer with the highest quality and also
the ability to print t e x t and multiple images on the same page.

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

Database
LEADtools has specific features designed for the imaging
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Collections and dictionaries
Jon Perkins enumerates the Collection and Dict ionary objects, and

ponders over the very public defection of a t o p Visual Basic writer.

his month I 'mgoing to take a look at the Collection object that was
introduced as a new feature in Visual Basic 4 and the Dictionary

object that was subsequently introduced with Visual Basic 6.The lat‑
te r object was actual ly already available because it is par t of the
Visual Basic Script ing Edit ion, rather than par t of the Visual Basic
for Applications library,as is the case for the Collection.The VBScript
l ibrary was originally introduced with Microsoft Internet Explorer
3.0, and was then superseded with version 2 as part of Microsoft IIS
version 3.0. Amore widespread version 3 was made available with
Internet Explorer 4, I IS 4, and also with Microsoft Outlook 98. The
newest ed i t i on , now r u n n i n g a t version 4 , has been shipped with
Visual Studio 6.0.

Collection objects
The Visual Basic documentation defines a collection as ‘ a n ordered
set of items that can be referred to as a unit’. Essentially, this means
that it’s an object that can store multiple items of data. A collection
is the next step up in abstraction from an array; whereas an ar ray
needs formal management by the programmer in terms of dimen‑
sioning and resizing, a collection wi l l automatically handle its own
storage requirements.

Each element within a collection has two main attributes: a key
and the actual data item itself.One rulethat is imposed is that the key
must be a str ing value, and of course i t must be unique sothat i t can
be used to identify a specific element. An attempt to add a new ele‑
ment with a duplicate key wi l l raise an error. The actual itemof data
being stored can beof any type, including variants, meaning that
object references can also be stored.

A collection exposes the familiar C o u n t property, and Add, I t e m ,

and Remove methods.Because it’s anobject it must beinstantiatedas
such, using the New keyword:
Dim c o l T e s t A s C o l l e c t i o n
S e t c o l Te s t = New C o l l e c t i o n
To add a new element to an e x i s t i n g collection the formal
syntax is:
o b j e c t . A d d i t e m , k e y , b e f o r e
The itemand k e y values we've already discussed. The b e f o r e and
a f t e r parameters, which are optional, allow you to specify whether
the new element is to beplacedeither before or after another element.
For example, a line of code such as:
c o l Te s t . A d d " g a m m a " , “ c " , , " b "
wi l l insert an element whose key value is " c " immediately after the
element whose key value is " b " . These two optional parameters do
incur quite a performance penalty, so it’s advisable to add data items
ina pre-sorted order if at al l possible.

Notice the syntax to denote the non-supplied b e f o r e parameter.
In Visual B a s i c , nowadays, if you are supplying only a few of an
optional number of parameters, then you must observe the order ing
of the list of parametersandexplicitly show the comma placeholder
for the other parameters that are not supplied. An alternative
approach is to use the new explicit assignment operator : = such as

a f t e r

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

V I S U A L

is found in languages l ike Pascal and Clipper. The use of this opera‑
to r is current ly l imi ted; it’sonly for use with these namedarguments.
It can’t be used in the general assignment of a value to a variable
which , asa matter of personal choice, is ashame because I qui te like
it (along with the == operator for an equality tes t ) . However,in the
case in point it can be used to ident i fy explicitly which parameters
you are supplying. The equivalent syn tax for the A d d operation
shown above would be:
c o l Te s t . A d d  k e y

In order to access the contents of the collection a new language
construct has been introduced: the F o r E a c h . . . N e x t loop. The old
standard F o r . . . N e x t loop can st i l l beused in association with the
C o u n t property i f you prefer. In order to use the F o r E a c h . .
loop it is necessary to declare a general purpose V a r i a n t variable
to store a reference to the element currently being accessed. This
process of working through the set is known asenumeration. The
collection logic includes a routine known as an enumerator that
takes in to account such concepts as a R e m o v e operation tak ing
place dur ing a F o r E a c h . . . N e x t loop. I f a n element i s removed,
then the enumerator w i l l ensure that the internal index is fixed

: = " c e " , i t e m : = " g a m m a " , a f t e r : = " b "

- N e x t

Dim c o l l A s C o l l e c t i o n
Dim c u r P r i c e A s C u r r e n c y
Dim v i I t e m A s V a r i a n t

' C r e a t e o b j e c t i n s t a n c e
S e t c o l l = New C o l l e c t i o n

' Add t e s t d a t a i n d i f f e r e n t w a y s
c u r P r i c e = 1 4 . 9 6
c o l l . A d d  4 ,  " a "
c o l l . A d d I t e m : = c u r P r i c e ,
c o l l . A d d  " h e l l o " ,

K e y : = " c "
+)Save ead

' E n u m e r a t e , a n d remove l s t e l emen t
F o r Each v i t e m I n c o l l

D e b u g . P r i n t v I t e m
I f I s N u m e r i c ( v I t e m ) Then

I f 4 = v i t e m Then
col l .Remove " a "

E n d  I f
E n d  I f

N e x t v i I t e m

Lis t ing 1- Operations on a Collection.

4
h e l l o

1 4 . 9 6

List ing 2- Immediate window results of running Listing 1.
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such that the next element wi l l not be leapfrogged dur‑
i n g the subsequent iteration.
We can w r a p up a l l of these concepts in to the general
piece of code shown in List ing 1.This shows the instan‑

tiation of the collection, various forms of assignment and enumera‑
tion, and final ly the releaseof the collection.

Dict ionary objects
As already discussed, the VBScript l ibrary provides the Dictionary
object. Because it doesn’t exist w i t h i n the default Visual Basic
libraries it is necessary to create a referencevia the Referencesoption
under the Project menu ‐ look for Microsoft Script ing Runtime. You
wi l l see that the underlyingfile for this i s s c r r u n . d l l .

I tend to think of a Dictionary object asan alternative to a Collec‑
tion, rather than as an enhanced collection. The Dict ionary object
gives you a few extra features that you don’t get with the Collection,
such as an E x i s t s property to tell you if a certain key value can be
found among the current contents. There is also a useful R e m o v e A l l
method to init ial ise the contents quickly. However, the under ly ing
architecture is based around an ar ray rather than a collection, the
practical upshotof which is that you can’tuse the F o r Each . . . N e x t

construct. Just asyou startedto get used to not havingto usethe stan‑
dard F o r . . . N e x t syntax you find it’s suddenly back in fashion again.

One other quirk that exists between the two is the syntax of the
Add method. Whereas the Collection expects the mandatory parame‑
ters to be Item and then K e y , the Dictionary expects them to be pro‑
vided in the oppositeorder. One probable workaround to this is to
remember to use named arguments. A further disparity is that the
Dic t ionary doesn’t accept the B e f o r e and A f t e r parameters, again
further emphasisingits array-based implementation.

The Dic t ionary object offers a few benefits over the collection.
These include:
@ A greater degree of discrimination w h e n searching by key ( for

example, a comparison methodallows for binary or textual
comparisons).

@ Methods for extract ing keys or data values into an array.
@ A methodfor changing a key value.
@ Keys are not limited to being str ing datatypes.

Overall, the Dic t ionary object offers amore powerful approach.
I ts reliance on under ly ingar rays does give it ageneral performance
increase,but opinions seemto v a r y on how muchof an improvement
there real ly is. One claim boasted of a five-fold increase, whereas
another piece of research gave the two comparable performance.
New features aside, I suspect that the real deciding factor for the
developer w i l l often be based around a preference, or otherwise, to
use the F o r E a c h . . . N e x t syntax.

And then there's Bruce...
EXEis a magazinethat is dedicatedto software development, sofor this
reason I have never part icularly contemplated wr i t i ng about wider
issues that might be happening with in the development communi ty
itself.After all, I ’mlimitedto two pagessoI figure I’vegot to makethem.
count. This time, however, I ’mmakingan exception. Bruce McKinney,
who authored the first two editions of the best-selling Microsoft Press
book Hardcore VisualBasichas posteda rather lengthy diatribe on the
Internetstatingthat he is endinghis involvementwi th VisualBasic.The
full text of hisargument canbefound at www.devx.com/upload/free/fea‑
tures/vbpj/1999/mckinney/mckinneytoc.asp.

In an attempt to condense his main points, he is accusing
Microsoft of adding too many ‘doodads’ to a product that is bui l t on
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a ‘weak foundation’. Is h is attack on Visual Basicjustified? I’ve had
quite a b i t of discussion with various peopleover this issue andI st i l l
find Visual Basic to be a very worthy tool, but perhaps Bruce McK ‑
inney has raised somevalid points.

Those who have readhis book wi l l know that it is concerned wi th
t ry ing to extend the power of Visual Basic applications by diving
qui te deeply intoWindows itself. Not that there’s anythingwrong with
this; the Windows AP I offers a very r i chset of routines. It’sjust that,
well, you need to bekindof careful usingsome of them. Forexample,
IToccasionally see articles explaining how to create and manipulate
threads from Visual Basic. Threads are an integra l and fundamental
feature of a l l 32-bit versions of Windows, and yet Visual Basic does‑
n ’ t provide any direct programming suppor tfor them. You can write
code to use them, but i t means delving into the Windows API and
frankly it’s very easy to screw up if youdon’t know how threads actu‑
al ly work at the system level.

In his books McKinney demonstrated ways in which the Win‑
dows API could be accessed through type l ibrar ies w i t h Visual
Basic 5 as a step towards more powerful programming. But when
Visual Basic 6 appeared he found that h i s solut ion was broken,
which of course troubled h i m greatly. The whole point here though
is that much of h i s involvement w i th the produc t seems to have
been w i th ‘push ing the l im i t s ’ o f Visual Basic (as the back cover o f
h is book states). The focus of the Visual Basic design team has
obviously been to create a product that is p r i m a r i l y suitable for
construct ing business-type applications, for example the various
t iers of a sales order ing system. The h i g h ava i lab i l i t y o f th i rd ‑
par ty products such as sophisticated map-render ing engines has
opened up the potential useof the product through clearly defined
means of extension, namely the Act iveX automation interface.
However, I th ink that what McKinney has expendedso much effort
on is t r y i n g to expand the product through avenues that the VB
developers haven’t y e t prov ided much direct suppor t for. This
chiefly entails the k i n d of integrat ion with the Win32 API that can
be achieved with other languages such as Visual C++.

Whether he is r i gh t to be able to expect to do this is very mucha
matter of opinion, and I expect that this is the type of issue that could
easily generate wildly di ffer ing opinions. The last couple of releases
of the tool have focused on the abi l i ty to develop applications andcom‑
ponents that fi t in wi th corporate-style applications.The recentadded
support for Microsoft Transaction Server and Microsoft Message
Queue Server is indicative of this. McKinney isn’t w r o n g to t r y to
extend the product into new territories, but I ’m sure that we would
a l l hope that the natural evolution of the product w i l l eventually
address these issues in an architecturally stable manner. I say even‑
tually, although of coursewe would like it now!

I ’ m genuinely so r r y that he’s become so disappointed wi th Visual
Basic, and perhaps I can understand his reasoning for w a n t i n g to
walk away from the product when I consider what h is own expecta‑
tions of it were. However, most of us use it for features that, by his
ownadmission,he has no interest i n - namely databaseaccessand/or
Internet development - so I don’t foresee his statement leading the
masses away to another tool. The last I heardon the issue was that he
hadn’t actually decided what his new development tool would be.
Goodbye Bruce, and good luck. a

Jon Perkins is afreelance Visual Basicdeveloper a n daMicrosoft
CertifiedSolution Developer.He is a contributingauthor of Advanced
Microsoft VisualBasic 6.0by The Mandelbrot Set,published by
MicrosoftPress. Contact h im at www.jonperkins.com.
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the need for dongles or royalty
payments. Includes classes and
d e m o sfor Visual C++, Visual Basic,
Visual FoxPro and Delphi.
Softlok Intern: al
Softlok House, 14Bark Street East
Bolton BL12BQ
‘Tel: 01204 436000 Fax: 01204 436025
sales@softlok.com
www.softlok.com
Protectyour future, protectyoursoftware.
Establishedin 1987,Softlok specialises in
Softwarepiracyprotection.
Superbase Developers Pic
14Regent St, CambridgeCB2 1DB
‘Tel:0118 944 8962 Fax:0 1 1 8954 0760
Contact: Cathy Rowley
106253.3627@compuserve.com
www.superbase.com
Superbase3.2offerspowerfuldata
encryptionandanRSA encryption library
with user-definablekey lengthsandbuilt-in
emailsupport for secure communications
and datamanagement.

BrooksAssociates
Bismore, Gloucestershire GL67DG
Tel: +44 (0)1452770060

CRaG Systems
178 Bath Road, Thatcham,
Berks RG183HJ
Tel: 01635 873670 Fax:01635 868557
exe@cragsystems.co.uk
www.cragsystem.co.uk
CRaG Systemsprovides training and
consultancy for both Object Orientedand
StructuredAnalysis andDesignofeither
business or real-timesystems. Object
Orientedtechniques follow the Unified
ModelingLanguage(UML)andStructured
techniques the Yourdon methodwith
Ward-Mellor real-timeextensions.
Database Programmers
Retreat Limited
The Old Fleece, Bisley Street,
Painswick,Stroud, GL66QQ
Contact Christine Shakespeare
Tel: 01452 814 303 Fax: 01452 813 918
100710.303@compuserve.com
www.dp-retreat.com
DPRisaTraining, Consultingand
DevelopmentCompany offeringscheduled,
customised, 1-2-1,on-site education. All
our courses are b a s e donpractical, hands‑
on exercises and we aim to te ach
programmers to develop database
applications in Delphi, VisualBasic,Access,
Clipper andVO.

LearningTree International L t d
Mole Business Park
Leatherhead, Surrey KT227AD
Contact Jan Mott
Tel:01372 364600 Fax: 01372 364611
uksales@learningtree.com
www.learningtree.com
Training for ITProfessionals, Totally
integratedtrainingsolutions from the
worlds finestindependent training
company.
QA Training
Part of QA Group Ltd, Cecily Hill
Castle, Cirencester, Glos GL? 2EF
Contact: Customer ServiceTeam
Tel: 01285 883388 = Fax: 01285 833399
responsecentre@aqatraining.com
www.q ing . com
QA Training isthe UK's largest IT training
company with operations worldwide. We
haveunrivalledexperience in technical IT
training andcontinue to pioneer the
developmentof new courses.
The Object People Limited
Epsilon House,Chilworth Science Pk
Southampton, SO16 7NS
Tel: 01703 769996 Fax:01703 766066
ukinfo@objectpeople.com
www.objectpeople.com/uk/
The Object Peoplehaveaworld-wide
reputation in assistingclients adopt and
makesuccessfulprogress with object
technology.
Valtech Ltd
Corinthian House, St Giles Circus,
279Tottenham Court Rd
LondonW1P 9AA
Tel: +44(0)1713072300
Fax:+44 (0)171307 2301
Web : http://www.valtech.com
training@valtech.com
Valtech isaninternationaltrainingand
consultinggroupofferingawide rangeof
courses, to transfer theexpertise to
develop newmulti-tiersystems. Valtech
hastrained 5000 peoplethroughout Europe
in 1997,andis recognizedastheEuropean
leader in Object Technology Transfer.

WEB APP DEV
U n i p a l m
1St Marys Court, High Street
Newmarket,Suffolk CB88HQ

1638569669 Fax:01638 569601
xe@unipalm.co.uk
Intranet|Internetsoftware

distributors. ColdFusionApplicationServer,
ColdFusionStudio for rapiddeploymentof
databasedriven Web applications. Netscape
-award-winningclient,servers and
development tools for Web, messagingand
crosswareapplications.
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AY2K bedtime
Story

nce upona time (well, 1997
0 : you must know) , there
was a Cobol programmer
named Jack. After years of being
taken for granted and treated as a
technological dinosaur by al l the
Windows programmers and client/server programmers and website
developers, Jack was finally getting some respect. He'd becomea pri‑
vate consultant specializing in Year 2000 conversions. He was working
short-term contracts for prestige companies, travelling all over the world
on different assignments. He was working 70- and 80- and even 90-hour
weeks, but it was worth it.

Several years oft h i s relentless, mind-numbing work had taken i ts toll
on Jack. He had problems sleeping and began having anxiety dreams
about the Year 2000. It had reached a point where even the thought of Y2K
made him violently angry. He must have suffered some sort of break‑
down, because all he could think about was how he could avoid the year
2000 and all that came with it.

Jack decided to contact a company that specialised in cryogenics. He
made a deal to have himself frozen until March 15th, 2000. This was a very
expensive process and totally automated. He was t h r i l l e d .The next thing
he would know is he'd wake up in the year 2000; after the New Year cele‑
brations and computer debacles; after the leap day. Nothing else to worry
about except getting on with his life.

He was put into his cryogenic receptacle, the technicians set the revive
date, he was given injections to slow his heartbeat to a bare minimum, and
that was that. The next thing that Jack saw was an enormous and very mod‑
ern room filled with excited people. They were a l l shouting ‘I can't believe it!’
and ‘It'sa miracle’ and ‘He's alive!’ There were cameras (unlikeany he'dever
seen) and equipment that looked like it came out of a science fiction movie.

Someone who was obviously a spokesperson for the group stepped
forward.

Jack couldn't contain his enthusiasm. ‘I t is over?’ he asked. ‘Is 2000
already here? Are the millennial parties and commotions and crises all
over and donewith?’ The spokesman explained that there had been a prob‑
lem with the programming of the timer on Jack's cryogenic receptacle, it
hadn't been year 2000 compliant. It was actually eight thousand years later.
But the spokesman told Jack that he shouldn't get excited; someone
importantwanted to speak to him.Suddenly a wall-sized projection screen
displayed the image of a man. It was the Prime Minister of Earth.

Hetold Jack not to be u p s e t .That thiswas a wonderful time to bealive.
That there was world peace and n omore poverty o rs t a r v a t i o n .That the
space program had been reinstated and there were colonies on the moon
and all over the Solar System. That technology had advanced to such a
degree that everyone had virtual reality interfaces which allowed them to
contact anyone else on the planet or to watch any entertainment or to hear
any music recorded anywhere.

‘That sounds terrific,’ said Jack. ‘But I'm curious.Why is everybody so
interested in me?’

‘Well,’ said the Prime Minister. ‘The year 10000 is just around the cor‑
ner, and it says in your fi le that you know Cobol...’

Thanks to DaveDorrellfor this one.
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C T R L - B R E A K Y 2 K S P E C I A L

Y1K
Il this worrying about the Year 2000 is nothing new.Way back in 999, our
ancestors were equally worried about what thetransit ion to a four-fig‑

ure year might do to their carefully-implemented information systems...

Start ‘em young
H° you seen those frankly weird ads o n TV recently for Haribo, the gum

sweets, where one touch from a sweet packet is enough to turn sane
adults into red-and-yellow cartoon-dungaree wearing freaks? Well, those
crafty confectioners have come up with an ideal way to sell the tooth‑
pulling stuff to geeks. Haribo Millenium Bugs are a tasty snack for the dis‑

cerning Y2K professional.The packet comes with
reassuring images of keys popping off key‑
boards,and some rather dodgy-looking com‑
puter ‘icons’ on the back.

But perhaps the most chucklesome aspect
of the Haribo Millenium Bugs (apart from
the bit that says ‘ERROR! Beep’ on the
front) is the best-before date. Shouldn't

that have been December 1999?



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

Trading places
It is Spr ing; t he bi rds are nest ing, t he lambs are lambing, and the season of t rade

shows is once more upon us .

h God[ hatestart ingthis early. I t ’s ridiculous- nobody shows up
unt i l after 11o’clock. Why dowehave to start this early?
What do you meanI should be gratefu l I don’t have to ca r ry in

the PCs? I ’ ma gir l . G i r l s don’t have to ca r ry PCs,boys don’t have to
stand in front and g r i n like idiots, a l l teeth and - careful don’t drop
that. I t ’scalledthe divisionof labourbetweenthe sexes. If youwant
to switch, I ’ l l lendyou some tights tomorrow andwe’ll see how you
get on. Yes, I thought so.

How should I know where you r mouse is? Am I my brother ’s
mouse keeper? Stop fidd l ing wi th your PC and help me l a y out the
stuff. Yeah the new leaflets are over there. No,I agree. I told I a nthey
should have had them reprinted. Pu t t i n g new leaflets in an old
brochure, it jus t looks shoddy and cheap. L ike th is stand really. I
mean,they migh t at least r u nto someproper shelving, or even some
stools. Oops,look out, here they come.

*Scuseme si rwouldyou liketo take abag?And if you haveabusi‑
ness card, you could enter ou r draw for a 14” television. What? We
are hav ing the draw at the end of the show tomorrow. Well, no, it
doesn’t matter that you won’t be here, because we w i l l have your
business card sowe wi l l beable to contact you if you win. No, okay,
I ' l lwrite downanother number in case you aren’t at that office. No
sir, that’s quite a l l r i gh t .

GodI hopethey arenota l l going to bestupid ash im. I t ’sgoingto
be a longmorning, I can tell. What? Yes well now a l l the directors’
children have got tellies in their bedrooms,maybe they really w i l l
draw for it at the end of the evening. Or maybe they w i l l p u t it in
that l i t t le room by the kitchen, that would be nice, I haven’t seen
Neighbours for years.

Thank God it’s not Birmingham.Wehave got that to be grateful
for. I ’ mt ry ing to hangon to that thought. No it ’s not the Brummies.
I th ink they are cute, even if their accent does make them sound
thick. No it’s the NEC, it ’s such a horr idplace. L i ke a desert. It’s so
big, you start o f f for the exit and by the time you get there your
break is over. I f they go to the Bi rmingham show again, I ’m defi‑
ni te ly pul l inga sicky and that’s final.

What’s the time? God is that all? No, on ly un t i l lunchtime. Les
said that she would come down and take over. That’s assuming she
doesn’t pu l l oneof herfamous sickies, the saucy cow. Yeah I loveLes
too really, she’s great isn’t she?

Yes of course you can take a carrier bag, sir. Would you l ike to
see a demonstration? Richard here could show you... Oh why not
walk away while I am talk ing to you, you fat rude old creep and I
hope you get clamped. Honestly, they get worse.

Sorry sir, I was just talking to my colleague. Yes we are showing
a newreleaseof the software today, whichRichardherecandemon‑
strate to you... Youhaven’t receivedyour upgrade?Ohdear. No, I ’m
not surprised there was nobodyto help you when you r a n g earlier
today; our technicians are here at the show.Well I don’t think they
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wi l l real ly beable to... If I could just take a note of your details I’
make sure that Eric... Temper,tempermy goodman.Huffing off in
as t o rmwon’t get you anywhere.

See that manover there? No not h im, the other old one with the
jacket from 1974.Dave says he is a journal is t for one of the freebies,
but I think he is just an old perv. Sti l l , at least he doesn’t smell l ike
that one that comes and stares at Les. No really, it’s not funny. He’s
notjust a l i t t leb i t stinky, you can li teral ly smellh imcomingamile
off. Were you here lastyear? Honestly,Les began to giggle and then
of course sodid I andthen he leanedclose to me and I thought I was
going to be sick, so I, hold on.

Excuseme sir. You can’t take that. No it is not a free sample. No,
y o u can’t buy it f r om this stand now I ’mafraid. Wecanaccept your
order if you l i ke . Yes you go and look at some of the others
and come back when you’ve made up y o u r mind. The l y i n g
toad ‐ he was jus t going to half-inch it w i t h us standing there.
Amazing! Some people!

AnywayI was tel l ing you about Les andMister S t inky the Perv.
So he was r i g h t up close to me and I could rea l l y smell h im so
I was pret ty much gagging ‐ no gagging. Oh haha. Do you want to
hear this story or not? Sothen Les,who was pret ty much in hyster‑
ics ‐ uh oh i t ’s that bossy show organ ise r woman. Quick! Quick!
Stand in front o f that l igh t . Not that one fool, the other one. Too late
she’s seen i t .

Hello! Yes it’s going very well isn’t i t? Oh aren’t we? Of course, I
understandfire regulationsare important.Yes,okaywe’ll tu rn it off
now.Yes of course I ’ l lmakesure everybody knows.Sor ry about that.

Don’t turn it on yet, Richard! I know her ditzy l i t t l eways. She’ll
beback in five minutes to check up on us. Best give it ha l f an hour,
le t her go find somebody else to bother.

God my feet are k i l l i ngme. I wish wehad some stools to sit on.
Come to that I wish we had a decent stand, like... l ike Microsoft’s.
Have you hada look at it?Well apparently it ’s a l l hollow inside.Les
told me that last year she got chatting to one of the Microsoft guys
andhe took her insideandshe said it was amazing.They havea con‑
ference roomanda proper computer roomanda TV anddrinks and
loos and everything! Well obviously they couldn’t fi t a l l that in there.
I s’pose the standwas bigger last year.

Yeah, okay. Don’t be too longwi l l you? I don’t want to behereon
my own i f Mr S t inky tu rns up.

Hello sir, would you l ikeone of these? There that’s nice,andyou
can put al l that stuff in one bag. And if I could have you r business
card, you’ l l go into the draw for this colour telly. What’s that? No,of
course i t ’s a real prize. Haha of course the directors wouldn’t do
that. No I can’t g ive you a demo, bu t if y o u hang on a moment
Richardwi l l beback.

Um, I don’t suppose you happento have the time? Thanks.
Yes. It always does when you are enjoying yourself. a
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Onemakessoftware theft
i l legal,the othermakes it

impossible.
If you would rather take the law into your o w n hands, the DESkey range of

products have security designed into the hardware. ASICs and microprocessors
running proprietary algorithms provide real protection. Acomprehensive range of
drivers and ou r software protection utility DESlock, work to bring the highest

level of security with the min imum of effort.

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